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ADVERTISEMENT. 


Thf  |»rcsH.-iit  .siTii's,  entitled  *' Sniitlisonian  M Lscelliineous  Collt'ctions,'*  la 
iitfu<l('d  tn  i-inhracc'  all  tlie  puMicatioiis  k<u(Ml  directly  l>y  the  Sinithsoniaii 
[ii^titutinii  in  «»ciavu  form;  th«»8e  in  quarto  constitutin«r  the  "Smithsonian 
.'•>ntriUiitiini.'*  id  Knowled^^."  The  <iuarto  s»eries  iuclmles  memoirs,  embrac- 
ing: the  ri*c«»r«ls  of  ext4'nd(Hl  oriirinal  inves^tii^ations  and  researches,  resulting 
In  what  are  helieve<l  to  l)e  new  truths,  and  constituting'  positive  additions  to 
th«-  >uiii  nf  human  knowle<l^a'.  The  octiivo  series  is  designed  to  contain 
rv|«irtr  tui  tlie  present  stat43  (tf  our  knowiediie  of  particular  branches  of 
?**:u-iKri' ;  insrrurii«ins  for  collecting  ami  digesting  fatrts  and  materials  for 
^^•8^-ar<:■ll  ;  lists  and  synojises  of  speciiv  of  the  organic  and  inorganic  world  ; 
iiiiir^-uni  eataloL'ues  ;  rejxjrts  of  4*xplorations ;  ai<ls  t<>  l)ii)liograi)hieal  investi- 
iratiniis,  etc.,  generally  prepared  at  the  exj)ress  request  of  the  Institution, 
aud  at  its  exjH*nse. 

The  assignment  of  a  w«>rk  to  one  or  the  other  of  the  two  series  will  s<^)mc- 
tiiii*^  dejM'ni]  upon  whether  the  re(iuired  illustrati<>ns  can  be  presenteil  more 
•••■nvt-nii-ntly  in  the  quarto  or  the  (»ctavo  form. 

In  I  hi  SniiihH»nian  ('nntri])Utions  to  Knowledge,  as  well  as  in  the  ]>resent 
-rii-^.  i:ich  articli' i>  separati'ly  paged  and  iiidexetl,  and  th(*  actual  date  of 
iir  prili|ii-ati'»n  i-»  that  given  nn  its  sjjeeial  title  j»ago,  and  not  tiiat  of  the 
■.•.Ii:n»e  in  which  il  is  placed.  In  many  casrs  works  hav(!  Ixen  published, 
aud  l:i/i:»'ly  «li.*tril)Uted,  yeai-s  before  their  cnmbination  into  volumes. 

W'hii*'  dii«"  rare  is  taken  (►n  the  part  of  the  Smiihsouian  Institutitm  to 
::;*':n-  a  |»r-'iM-r  >tan«lard  of  excellence  in  its  ])ublieations,  it  will  be  readily 
.i.'i-r-fi-i"i  that  it  <-annoi  hold  itsi'lf  ri-sixmsible  for  the  facts  and  conclusions 
"}  r!i»   author-',  as  it  is  inq>ossible  in  most  cases  to  verify  their  statements. 

S.  F.  HAIKl), 

^a' ret  art/  *S'.  /. 
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PREFACE. 


In  this  memoir  we  have  endeavored  tx)  give  concise  descriptions  of 
ull  the  species  of  fishes  known  to  inhabit  the  waters  of  North  America, 
north  of  the  boundary  between  the  United  States  and  Mexico. 

The  classification  which  we  have  adopted  is  essentially  based  on  the 
views  of  Professors  Gill  and  Cope,  who  have,  it  seems  to  ns,  been  more 
fortunate  in  reflecting  nature  in  their  groupings  of  the  fishes  than  have 
«ny  of  the  European  systematists.  In  our  arrangement  of  the  families 
9bA  genera,  we  have  endeavored  to  avoid,  on  the  one  hand,  unnatural 
associations,  and  on  the  other,  subdivision  beyond  reasonable  limits. 
Genera  to  which  we  have  been  unable  to  give  precise  definition  have 
been  rarely  adopted. 

The  roles  of  nomenclature  generally  recognized  by  naturalists,  and 
recently  admirably  formulated  by  Mr.  W.  H.  Dall,  have  been  followed 
vitboat  deviation,  except  such  as  may  be  due  to  ignorance  of  all  the 
fiwrts  in  any  particular  case..  Most  of  the  present  confusion  in  nomen- 
olatore  is  clue  to  the  neglect  of  established  rules,  and  the  only  way  out 
of  this  confusion  is  through  the  rigid  enforcement  of  these  rules.  There 
i«  little  hope  for  uniformity  in  nomenclature  so  long  as  individual  prefer- 
♦•Dce  or  caprice  is  allowed  to  affect  it. 

We  are  under  obligations  to  Prof.  Spencer  F.  Baird,  to  Prof.  G, 
Brown  Goode,  and  to  Dr.  Tarleton  H.  Bean,  for  many  aids,  esjiecially 
in  connection  with  our  use  of  tl^e  specimens  in  the  Uuited  States  Na- 
tional Museum.  To  Dr.  Bean,  in  particular,  we  have  been  indebted  for 
help  of  various  sorts,  including  many  unpublished  notes.  To  Dr.  Theo- 
<iore  Gill  and  to  Prof.  E.  D.  Cope,  we  are  indebted  for  numerous  aids 
tnd  suggestions.  Mr.  Samuel  Garraan,  of  the  Museum  of  Comparative 
Zwtogy,  has  given  us  considerable  assistance  on  the  Elasmobranchs. 
'     *.  Chas.  L.  McKay,  of  the  United  States  Signal  Service,  has  revised 
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our  accouDt  of  the  Centrarchidce,  Prof.  S.  A.  Forbes,  of  the  Illinois 
Laboratory  of  Katural  History,  has  furnished  numerous  notes  on  the 
Percidce  and  Cyprinidce  of  Dlinois.  Prof.  Felipe  Poey,  of  Havana,  has 
given  valuable  information  in  regard  to  the  fishes  of  the  Florida  Keys. 
Professor  O.  P.  Hay,  of  Butler  University,  has  furnished  us  manuscript 
descriptions  of  species  new  to  science.  Miss  Rosa  Smith,  Mr.  Joseph 
Swain,  and  especially  Mrs.  Susan  B.  Jordan,  liave  given  important  per- 
sonal assistance  in  the  verification  of  the  descriptions  in  our  manu- 
scripts. 

Finally,  we  may  refer  to  the  early  encouragement  received  from  Dr. 
Elliott  Cones,  whose  advice  and  example  led  us  to  undertake  to  do  for 
American  Ichthyology,  so  far  as  lay  in  our  power,  what  Cones'  "Key 
to  North  American  Birds"  lias  done  for  American  Ornithology. 

A  Bibliography  of  North  American  Ichthyology  is  soon  to  be  pub- 
lished by  Professor  Goode.  We  have  therefore  not  attempted  to  give 
a  list  of  the  works  consulted  by  us.  We  have  endeavored  to  examine 
everything  pertaining  to  American  Ichthyology. 

Under  the  head  of  each  species,  enough  synonymy  has  been  given  to 
connect  this  work  with  other  descriptive  works,  and  no  more.  Refer- 
ence is  made  to  the  original  description  of  each  species,  to  the  descrip- 
tions in  Dr.  Giinther's  "Catalogue  of  the  Fishes  of  the  British  Museum," 
and  to  other  works  in  which  special  information  i%  given  or  in  which 
some  name  different  from  the  one  adopted  by  us  is  employed. 

This  work  was  first  prepared  for  the  press  in  1879,  during  which  ye^r 
a  portion  of  it  was  printed.  Since  then  the  printing  has  been  several 
times  interrupted,  chiefly  by  the  absence  of  the  authors  while  engaged 
in  field-work.  It  was  finished  in  September,  1882.  The  manuscripts 
imprinted  have  been  from  time  to  time  revised,  and  each  part  has  been 
brought  up  to  the  date  of  finally  leaving  our  hands.  The  fact  that  the 
printing  has  extended  over  more  than  three  years, — three  of  the  most 
active  years  in  the  history  of  American  Ichthyology, — will  account  for 
some  discrepancies  between  the  first  and  last  parts  of  the  work.  In  the 
Addenda,  we  have  included  the  species  which  have  been  described 
since  the  printing  of  the  accounts  of  the  families  to  which  they  re- 
spectively belong. 

DAVID  S.  JORDAN. 
CHARLES  H.  GILBBBT 

Indiana  University, 

Bloamingtonj  Ind.y  September  14, 1882. 


PREFACE.  VII 

yoTE. — In  our  descriptions  the  length  of  the  fish  is  always  measured 
from  the  tip  of  the  snont  to  the  end  of  the  last  vertebra:  the  caudal 
fin  being  not  inclnded.  The  expressions  "  head  4"  or  "  depth  4"  mean 
that  the  length  of  the  head,  in  the  one  case,  or  the  greatest  depth  of  the 
body,  in  the  other,  is  one-fourth  of  the  length  of  the  fish.  '^  Lat.  1."  indi- 
cates the  number  of  scales  in  the  lateral  line;  when,  however,  the  num- 
ber of  transverse  series  of  scales  between  the  head  and  the  caudal  fin  is 
different  from  the  number  pierced  by  the  lateral  line  we  have  usually 
^ven  the  former  number.  The  measurements  given  in  the  text  are 
iot^ded  to  apply  to  mature  fishes.  Young  fishes  have  usually  the 
depth  less,  the  head  larger,  the  mouth  smaller,  and  the  eye  larger,  than 
adult  examples  of  the  same  species. 

Id  the  synon^Tuy  of  any  species,  where  an  author  quoted  has  used  the 
name  adopted  by  us,  that  name  is  not  repeated.  Descriptions  nottakeu 
^rom  specimens,  or  at  least  not  verified  by  us,  are,  in  all  cases,  credited 
to  the  author  from  whom  they  have  been  copied. 
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A  SYNOPSIS  OF  THE  FISHES  OF  NORTH  AMERICA. 


Ichthydogy  {^z^oz^  flsh;  Ao^oc,  a  discourse)  is  the  science  of  fishes. 
A  ^flflb,^  in  the  popular  sense^  is  a  member  of  any  one  of  the  four  classes 
of  aquatic  or  fish-like  vertebrates,  the  groups  here  designated  as  Pisces j 
Ekmobranckiij  Marsipobranchiiy  and  LeptocardiL  A  fish,  in  this  com- 
{nehensive  and  somewhat  indefinite  sense,  may  be  defined  as  a  cold- 
blooded vertebrate,  adapted  for  life  in  the  water ;  breathing  by  means  of 
pib;  having  the  limbs,  if  present,  develox>ed  as  fins  ]  the  fingers  and  toes 
being  represented  by  cartilaginous  rays  connected  by  membrane;  the 
exoskeleton  obsolete  or  developed  as  scales  or  bony  plates ;  and  one  or 
aore  fins  developed  on  the  median  line  of  the  body,  usually  composed 
rf  rays  connected  by  membrane. 

Of  a  ''fish"  in  the  i)opular  sense  one  could  hardly  say  more,  without 
tiie  necessity  of  the  constant  introduction  of  exceptions.  Of  a  "true 
teh,"  a  fish  in  a  strict  zoological  sense, — that  is,  a  member  of  the  class 
Kiceg, — a  definition  will  be  given  further  on. 

Among  the  fish-like  vertebrates,  the  writers,  following  Professor  Gill 
ttd  other  eminent  authorities,  recognize  four  classes,  considered  as 
coordinate  with  the  classes  Batrachia^  ReptiHa^  Aves^  and  Mammalia, 
These  four  classes  have  been  thus  limited  and  characterized: 

ANALYSIS  OP  TDK  CLASSES  OF  FISH-LIKE  VERTEBRATES. 

•  Skull  undereloped,  with  the  notochord  persistent  and  extending  to  the  anterior  end 
of  the  head.    Brain  not  distinctly  differentiated.    Heart  none. 

Leptocardii,  1. 

*  Skull  more  or  less  developed,  with  the  notochord  not  continued  forward  beyond 

the  pituitary  botly.    Brain  diiFeroutiatod  and  distinctly  developed.    Heart 

developed  and  divided  at  least  into  an  auricle  and  a  ventricle. 

♦Skull  imperfectly  developed,  and  with  no  lower  jaw.     Paired  fins  undeveloped, 

with  no  shoulder-girdle  nor  pelvic  elements.    Gills  purse-shaped, 

Maksipobranchii,  2. 

tt Skull  well  developed  and  with  a  lower  jaw.    Paired  fins  developed  (sometimes 

aheent  through  atrophy) ;  and  with  a  shoulder-girdle  (lyriform  or  farcula- 

dttpedy  carved  forward  and  with  its  respective  sides  connected  below), 

Md  wttli  pelvic  elements.    GiUs  not  purse-shaped.     (Lyrifera.) 

-To.  16 1  1 
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t  Skull  without  membrane  bones  (a  "  rudimental  opercular  bone  "  in  Chimttra  ) ; 
gills  not  free,  the  branchial  openings  slit-like,  usually  several  in  number; 
esoskeleton  placoid,  sometimes  obsolete;  eggs  few  and  large. 

ElASMOBRANCHII,  X 

It  Skull  with  membrane  bones ;  gills  freo ;  branchial  openings  a  single  slit  on 
each  side,  sometimes  confluent ;  exoskoleton  various,  not  placoid ;  eggs 
comparatively  small  and  numerous Pisces,  4. 


Class  I.-LEPTOCARDII. 

{The  Lancelets,) 

Skeleton  membrauo-cartilaginoiis ;  skull  undeveloped,  with  the  noto- 
chord  persistent  and  extending  to  the  anterior  end  of  the  head.  Brain 
not  differentiated.  No  heart;  the  function  of  the  heart  being  performed 
bj'^  pulsating  sinuses.  Blood  colorless.  Eespiratory  cavity  confluent  with 
the  cavity  of  the  abdomen ;  branchial  clefts  in  great  number,  the  water 
being  expelled  through  an  abdominal  pore  in  firont  of  the  vent.  Jaws 
none ;  the  mouth  a  longitudinal  fissure,  with  cirri  on  each  side. 

Small  marine  animals  highly  interesting  to  the  zoologist  as  exhibiting 
the  lowest  degree  of  development  of  the  vertebrate  type.  The  class 
includes  but  the  single  order  Cirrostomi.  (Ae^rro?,  thin ;  xapdiaj  heart.) 
(Subclass  Leptocardii  Giinther,  viii,  513-514.) 

Oedee  A.-CIIIROSTOMI. 

{The  Cirrostomes.) 

This  order  is  equivalent  to  the  family  BranchiostomaMdw.  (Latin, 
cirrus  J  a  lock  of  hair;  crrcJ/Lia,  mouth :  the  mouth  being  surrounded  by  a 
fringe  of  cirri.)    {Cirrostomi  Gunther,  viii,  513-514.) 

Family  I.— BRANCHIOSTOMATID^. 

{The  Lancelets,} 

Body  elongate,  compressed,  naked,  colorless,  with  no  fins,  except  a 
rayless  fold  extending  along  the  back,  around  the  tail,  past  the  vent,  to 
the  abdominal  pore.  Mouth  inferior,  appearing  as  a  longitudinal  fis- 
sure, surrounded  by  conspicuous,  rather  stiff  cu-ri.  Eye  rudimentary. 
Liver  reduced  to  a  blind  sac  of  the  simple  intestine. 

Genera  two,  Branohiostoma  and  EjpigonopteruSy  differing  chiefly  in 
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the  greater  development  of  the  dorsal  fin  in  the  latter.  Species  four 
or  more,  found  imbedded  in  the  sand  on  various  coasts.  {Cirrostaini 
Gto.Tiii,  513-514.) 

*Donalfold  very  low,  nearly  nniform Bbanchiostoma,  1. 

l^BBAHrCHIOSTOMA  Costa,  1834. 

Lancelets. 

(Atnphioxu9  Tarrell.) 

(CqiU,  Cenni  Zoologici  Napol.  1834,  p.  49 :  type  BrancMoBUma  lubricum  Costa  x=  lAfMix 
lanceolatus  Pallas.) 

The  characters  of  this  genus  are  essentially  those  of  the  family  as 
given  above,  the  little  development  of  the  fins  constituting  its  chief  dis- 
tinctive character,    (^pdyxta^  gills ;  ^rro/ia,  mouth. ) 

1*  B.  caiilMeilfll  Snndevall. — American  Lancelet, 

This  species  occurs  in  abundance,  buried  in  the  sand  in  shallow  waters, 
along  the  American  coast,  ftx)m  the  mouth  of  Chesapeake  Bay  tx)  the 
West  Indies.  It  has  never  been  fully  compared  with  B.  lanceolatum  and 
other  species  of  the  genus. 

{Urnckwtoma  caribarum  Sundevall,  Oefvers.  Vot.  Akad.  Furliandl.  1853,  11.) 

Class  II.-MARSIPOBRANCHII. 

(The  Myzonts.) 

Skeleton  cartilaginous;  the  skull  imperfectly  developed,  not  separate 
frum  the  vertebral  column.  Ko  ribs,  no  true  jaws,  no  limbs,  no  shoulder- 
jrinllc,  nor  iK'lvic  elements.  Gills  in  the  form  of  fixed  sacs,  without 
l»rjucbial  arches,  six  or  more  in  number  on  each  side.  A  single  nasal 
aperture.  ^Mouth  subinferior,  suctorial,  nearly  circular.  Heart  with- 
out arterial  bulb.  Alimentary  canal  straight,  simjile,  without  ca?cal 
»I>I>en(lages,  pancreas,  or  spleen.  Generative  outlet  i>eritoneal.  Verti- 
cal fins  with  feeble  rays,  continuous  around  the  tail.  !N^aked,  eel-shaped 
animals,  inhabiting  all  waters.  (/xa/>^j'-joy,  a  small  pouch  or  purse; 
^^-flj  gills.)    (Subclass  Cyclostomata  GUnther,  ^iii,  499-512.) 

ORDERS  OF  MARSIPOBRANCHII. 

**  «lBal  tolM-liko,  Trith  cartilagiuous  rings,  penetrating  the  palate. 

Hyperotreta,  B. 
I*  penetrating  the  palate Hyperoautia,  C. 
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Oedee  b -hyperotreta. 

(The  Myxinoid  Fishes.) 

Nostril  tube-like,  with  cartilagfinous  rings,  penetrating  the  palate,  its 
position  at  the  extremity  of  the  head,  over  the  mouth ;  snout  with  eight 
barbels ;  mouth  without  lips ;  one  median  tooth  on  the  palate  and  two 
comb-like  series  of  teeth  on  the  tongue.  Branchial  apertures  at  a  great 
distance  from  the  head ;  a  series  of  mucous  sacs  along  each  side  of  the 
abdomen.  Intestine  without  spiral  valve.  Eggs  large,  with  a  homy 
case  provided  with  threads  for  adhesion.  Marine  lamprey-like  animals, 
burrowing  into  the  flesh  of  fishes,  on  which  they  feed. 

There  is  but  one  family,  MyxinidWj  unless  we  assign  separate  rank  to 
Bdellostoma  on  account  of  the  difference  in  the  gill-openings,  {unepwa^ 
palate;  t/oj^tot,  perforate.)    (Family  Myonnidce  Giinther,  510-512.) 

Family  II.— MYXINIDJE. 

(The  Hag-fishes.) 

The  characters  of  the  family  are  included  above.  Genera  two;  species 
few ;  marine  animals,  found  in  all  temperate  seas.  {Myxinidce  Giinther, 
viii,  510-512. 

*  Branchial  apertures  one  on  each  side,  leading  by  six  dncts  to  six  branchial  sacs. 

Myxine,  2. 

**  Branchial  apertares  six  or  more  on  each  side,  each  leading  directly  to  a  branchial 

sac Bdellostoma,  3. 

9.— niTXIIVE  Linnaeus,  175a 
Hag-fi^hes. 
(Linnseus,  Systema  Naturoo :  type  Myxine  gUiHnosa  L.) 

Body  eel-shaped,  covered  by  a  thin  skin,  which  is  easily  detached. 
Along  the  lower  side,  for  nearly  the  whole  length  of  the  animal,  are 
two  rows  of  mucous  glands,  each  with  an  external  opening,  from  wiiich 
exudes  a  quantity  of  mucus  which  renders  these  animals  during  life 
excessively  slimy.  No  eyes.  Brain  small,  of  the  normal  fish  type. 
Skull  little  developed,  cartilaginous;  the  flexible  notochord  enclosed  in 
its  sheath,  and  extending  from  the  base  of  the  skull  to  the  end  of  the 
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tail  representing  the  spiral  column.  Month  round,  suctorial,  without 
lips,  with  a  pair  of  harbels  on  each  side.  Nostril  single,  large,  on 
the  median  line  above,  and  at  the  very  front  of  the  head,  provided 
with  two  pairs  of  barbels.  Teeth  strong,  a  single  median  one  on  the 
roof  of  the  month,  and  two  rows  on  each  side  of  the  tongue,  which  is  a 
powerM  organ,  with  a  strong  fibrous  tendon  moving  in  a  muscular 
sheath.  Alimentary  canal  a  simple,  nearly  straight  tube.  Gill-sacs 
placed  on  each  side  of  the  (esophagus,  lying  directly  against  its  outer 
walb.  The  water  passes  into  them  by  a  small  pore  opening  directly 
from  the  oesophagus  into  each  sac.  It  is  then  passed  out  by  a  duct, 
which  continues  backward  along  the  outer  walls  of  the  sacs  to  the 
abdominal  wall  at  the  end  of  the  last  sac,  where  all  the  ducts  from  one 
ode  unite  in  one,  and  the  water  is  emptied  at  the  branchial  oi)ening  on 
each  side  of  the  median  line.  In  close  connection  with  the  branchial 
opening  on  the  left  side  there  is  a  third  opening  that  leads  by  a  very 
short  duct  to  the  oesophagus,  and  hence  into  the  branchial  sacs,  at 
times  when  the  supply  through  the  mouth  is  cut  off  by  the  head  being 
buried  in  the  food  of  the  animal  Ovary  single,  on  the  right  side.  No 
oviducts ;  the  mature  eggs  falling  into  the  abdominal  cavity  are  excluded 
through  the  peritoneal  opening  at  the  side  of  the  vent. — {Putnam.) 

A  single  species;  colorless,  parasitic  animals,  burrowing  into  the 
bodies  of  fishes,  and  found  in  all  temperate  seas.    (fiuSdj  slime.) 

^  ^«  glntinosa  L. — Hag-fish;  Borer;  Sleepmarken, 

Blue  above,  whitish  below ;  head  3 J  to  4  in  total  length ;  tail  6 J  to  10 

times  in  total  length;    lingual  teeth  8  to  11  in  each  row  {Putnam). 

Coasts  of  Europe  and  America;  not  abundant  on  our  shores. 

(L  Syst.  Xatune ;  GUuther,  viii,  510 ;  Putnam,  Proc.  Bost.  Soc.  Nat.  Hist.  1873,  135 : 
^yAM  UmoM  Girard,  Proc.  Ac.  Nat.  8ci.  Phila.  1858,  223.) 

a.-BDi:i.I.OSTO]!IA  MttUer,  1834. 

(Mfiller,  Abhandl.  Akad.  Wiss.  Wien,  1834, 79 :  type  Petromygan  cirrhatus  Forster.) 

This  genus  differs  from  Myxine  chiefly  in  the  structure  of  the  bran- 
dual  apparatus,  there  being  six  or  more  sacs  on  each  side  which  receive 
nter  directly  from  the  oesophagus  as  in  Myxine^  but  the  emptying 
docts,  instead  of  passing  backward  and  downward  to  a  common  exter- 
M  opening,  as  in  Myxine^  pass  directly  through  the  wall  of  the  body, 
^4Mk  fheie  are  as  many  external  openings  as  there  are  gill-sacs.  Warm 
;  aroficLy  month.) 
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8*  ,B*  stouti*  Lockington. 

"  Eleven  gill  openings  on  each  side ;  ten  teeth  in  the  anterior  and  nine 
in  the  posterior  series.  Fifteen  inches  long.'^ — {Lockington.)  Coast  of 
California;  not  rare. 

(Lockington,  Amer.  Nat.  Dec.  1878,  793.) 

Obdee  C -HYPEROARTIA- 

(The  Lampreys.) 

Nasal  duct  a  blind  sac,  not  penetrating  the  palate.  This  order  is 
equivalent  to  the  single  family  Petromyzontidce.  {o-ttpwa^  palate;  dpTiog^ 
complete;  t.  e.,  entire.)    {PetromyzontidcB  Gunther,  499-509.) 

Family  III.— PETROMYZONTIDiE. 

{jThe  Lampreys.) 

Body  eel-shaped,  naked,  subcylindrical  anteriorly,  compressed  be- 
huid ;  mouth  nearly  circular,  suctorial,  armed  with  homy  teeth,  which 
are  simple  or  multicuspid,  resting  on  papillae;  those  immediately  above 
and  those  immediately  below  the  opening  of  the  oesophagus  more  or 
less  specialized ;  eyes  present ;  branchial  openings  seven,  arranged  in 
a  linear  series  along  the  sides  of  the  "  chest";  nostril  on  the  top  of  the 
head ;  lips  present,  usually  fiinged ;  dorsal  fin  more  or  less  deeply  di- 
vided bj^  a  notch ;  the  posterior  part  commonly  continuous  with  the  anal 
around  the  tail ;  intestines  with  a  spiral  valve ;  eggs  smalL 

These  animals  undergo  a  metamorphosis;  the  young  are  usually 
toothless  and  have  the  eyes  rudimentary.  Such  forms  have,  until  lately, 
been  considered  as  forming  separate  genera,  which  have  been  termed 
AmmocceteSj  Scolecosoma,  ChilopteruSj  etc. 

Genera  5  or  6;  species  15  or  20;  found  in  all  waters  in  temperate 
regions.  They  attach  themselves  to  fishes  and  feed  by  scraping  off  the 
flesh  with  their  rasp-like  teeth.  Among  our  species,  four  groups,  ap- 
parently of  generic  value,  may  be  recognized,  but  the  characters  in 

•  Tliis  species  may  bo  identical  with  B.  polytrema  Grd.  from  Chili,  incorrectly  do- 
Bcribed  in  Proc.  Ac.  Nat.  Sci.  Phila.  1854,  199,  and  thus  characterized  by  Putnam, 
Proc.  Bosl.  Soc.  Nat.  Hist.  1873,  1«0: 

'*  Head  about  one  third  of  total  length,  and  contained  about  !•}  times  in  the  length  of 
the  abdonwn.  Tail  contained  7  to  8  times  in  total  length.  Base  of  tangite  heitveen  the 
Beventh  or  eighth  pair  of  gilla.  Gilla  ten  on  each  Bide.  Length  from  13  to  22  inches. 
Habitat:  Coast  of  Chili." 


8.  PETROMYZONTID^— LAMPETRA.  7 

aevend  instances  need  verification,  especially  in  regard  to  the  lingual 
dentition.    (PetromyzanUdw  Giinther,  viii,  499-509.) 

*  Second  donal  continaoos  with  the  cauda]. 
•.  MaxilUry  tooth  single,  forming  a  crescent-shaped  plate,  with  a  distinct  cusp  at 
each  end,  between  which  is  sometimes  a  median  cusp. 

I.  Dorsal  fins  two,  weU  separated  (lingual  teeth  pectinate) Lampetra,  4. 

U.  Doisal  fin  continuous,  merely  emurginate  (lingual  teeth  obscurely  tricuspi- 

date) Ammoccetes,  5. 

M.  Maxillary  tooth  double  or  triple,  composed  of  two  or  three  pointed  cusps,  close 
together,  not  forming  a  crescent-shaped  plate  (lingual  teeth  in  two 
pairs,  the  posterior  pair  at  least  pectinate). 

&  Dorsal  fin  continuous Ichthyomyzon^  6. 

oc.  Dorsal  fins  entirely  separated Petromyzon,  7. 

4.— I^AMPETBA  Gray,  1851. 
Lampems. 

(Gri.T,  Chondropterygians,  140:  tj\}e  Petromyzon  fluviaUUa  IL.) 

Lampreys  of  rather  small  size,  with  the  maxillary  tooth  single,  devel- 
oped as  a  broad  cre8cent-sh^i)ed  plate,  with  a  cusp  at  each  end  of  it,  the 
two  separated  by  a  broad  interspace,  in  the  middle  of  which  is  some- 
times a  smaller  cusp.  Dorsal  fin  divided  by  a  deep  noteh,  which  breaks 
the  continuity  of  the  fin;  second  dorsal  connected  with  the  caudal; 
iDandibulary  plate  well  developed,  the  number  and  arrangement  of  its 
teeth  varying  with  the  species;  lingual  teeth  finely  pectinate;  lips 
usually  consi)icuously  fringed.  The  species  are  little  knowai.  One  of 
them,  Lflurmtilis^  is  Euroi)ean,  and  is  closely  related  to  L.  phimhea;  the 
other  described  species  are  American.  (Latin,  lampetra^  a  lamprey, 
fr<>m  lamhere^  to  suck ;  petra,  stone.) 

'Maxillary  tooth  tricuspid,  a  small  median  cusp  being  present;  raaudibulary  cusjis 
comparatively  few  and  weak.     {Entofuphvnus  Gill.) 
tMandibulary  plate  witb  five  cusps,  the  middle  ones  smaller. 
t  LijMj  fringed  witb  conspicuous  papilla;. 

^  I«  tridentata  (Gairdner)  J.  &  G. — Three-toothed  Lamprey, 

Lips  thick,  fringed  with  numerous  papilhe,  each  i)apilla  standing  in 
the  middle  of  a  little  circular  depression  having  a  raised  margin,  which 
i*  partly  concealed  by  a  rugose  tessellated  plate  investing  the  inner 
•wfece  of  the  lips,  and  of  the  same  homy  nature  with  that  which  forms 
tteoataideof  the  teeth;  both  are  softened  and  peel  oft*  in  sinrits.  Four 
^MBtflCOtey  conical  teeth  stand  in  a  row  across  the  upper  pwt  of  this 
■r  larger  ones  occui>y  each  of  its  sides,  the  upper  and  lower 
1  and  the  middle  ones  tricuspid ;  these  stand  on  the 
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sides  df  the  maxillary  ring  or  inner  orifice^  and  have  their  ends  tamed 

toward  it;  the  inferior  margin  of  this  orifice  is  armed  with  a  slightly 

curved  dental  piece,  having  five  acute  points  or  teeth  (the  outer  being 

larger  than  the  three  middle);  opposite  to  it  on  the  upper  side  of  the 

orifice  is  another  piece  having  two  large,  acutely  conical  teeth,  with 

a  smaller  central  one.    The  tongue  is  also  clothed  with  a  homy-looking 

substance,  which  is  edged  anteriorly  by  a  row  of  about  twenty  fine 

teeth.     The  dorsal  fins  rise  in  even  curves,  which  are  highest  in  the 

middle;  the  first  is  about  one  third  of  its  own  length  from  the  second. 

Back  and  sides  bluish  gray,  with  irregularly  scattered  yellowish  patches; 

belly  yellowish  white.    Size  rather  large. — {Bichardsmi.)    Pacific  coast 

of  North  America,  ascending  streams. 

{Petromy2(m  tridentatus  Gairdner,  MSS.;  Bicbardson,  F.  B.  A.  293:  Petrtmyzon  etlia- 
iu8  Ayresy  Proc.  Cal.  Ac.  Sci.  1854,  44 :  Petromyzon  ciliatus  et  lividui  Grd,  Pac.  B.  R. 
Surv.  378,379:  Jchihyomyzon  tridentatus  Gthr.  viii,  508.) 

Xt  Lips  without  fringes  of  papiUse. 

«l.  li.  epihexodon  (Gill)  J.  &  Q,— Six-toothed  Lamprey, 

This  species  is  said  to  differ  from  lu  tridentata  in  the  absence  of  a 
fringe  of  papillae  around  the  buccal  disk,  and  in  the  presence  of  six 
instead  of  four  teeth  in  the  upper  transverse  row. — {Oirard.)  Sacra- 
mento Eiver. 

(Petromyzon  tridentatus  Grd.  Pao.  R.  R.  Surv.  377;  not  Rich. :  Entosphenus  epihexodom 
GiU,  Proc.  Ac.  Nat.  Sci.  Phila.  1862,33.) 

jtMandibulary  plate  with  six  cusps,  which  are  nearly  equal  in  size. 

6.  Ij.  astori  (Grd.)  J.  &  G. 

Lips  fringed;  head  6 J  in  length;  first  dorsal  lower  than  the  second, 
separated  from  it  by  a  space  nearly  equal  to  a  third  of  its  length;  no 
anal  fin;  yellowish  brown,  darker  above. — (Oirard.)    Astoria,  Oregon. 

(Petromyzon  aetori  Girard,  Pac.  R.  R.  Surv.  380 :  Ichthyomyzon  astori  Gttnther,  yili,  507. ) 

**  Maxillary  plate  bicuspid,  the  smaU  median  cusp  wanting;  mandibulary  plate  with 
about  eight  rather  strong,  subequal  teeth.    (Lampetra,) 

7*  !••  plumbea  (Ayres)  GiU.— Lead-colored  Lamprey, 

Lips  fringed;  head  8 J  in  length;  first  dorsal  much  lower  than  the 
second,  and  separated  from  it  by  a  space  equal  to  half  of  its  own  length; 
tail  tapering  to  a  point;  a  single  bicuspid  tooth  on  each  side  of  the  ori- 
fice of  the  mouth.  Pacific  coast;  a  small  species,  scarcely  distinguish- 
able from  the  European  L.fluviaitilis. 

(Petromyzon  plumbeus  Ayres,  Proc.  Cal.  Ac.  Nat.  Sci.  1854,  28 :  Petromyzon  ayreti 
GUnther,  viii,  505:  Ammoooptea  cibariua  Girard,  Pac.  R.  R.  Surv.  383.) 
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« 
5.— ASIJIEOCffiTES  Dum^ril,  1817. 

Brook  Lampreys. 

(Dimtril— Cavier,  E^gne  Animal :  type  Pctiomyzou  braachiaUa  L.  =the  larval  foim  of 
p€iromyzon  planeri  Bloch.) 

Lampreys  of  small  size,  with  tlie  dorsal  fin  continuous,  sometimes 
emarginate,  but  never  divided  into  two  tins,  the  posterior  portion  con- 
tinQOQS  with  the  low  anal  fin  around  the  tail ;  maxillary  tooth  single, 
broad,  forming  a  crescentic  plate,  with  a  large  bluntish  cusp  at  each 
end, and  sometimes  a  small  median  cusp;  lateral  teeth  very  few;  tongue 
with  two  broad  transverse  plates,  each  with  a  median  cusp ;  species  few ; 
oar  single  sjiecies  is  scarcely  distinguishable  from  the  common  "Pride" 
or ^^ Small  Lamprey''  of  Europe,  Ammocoetes  branchialia,  {d/x/nKj  sand; 
i»rni,  to  lie.) 

t.  !•  niger  (Rat)  Jot. — Small  Black  Lamprey. 

Head  moderate,  nearly  as  long  as  the  "  chest '';  the  mouth  compara- 
tively amall  ;  lips  with  a  conspicuous  fringe  of  papillsa ;  dorsal  fin  high, 
omsiderably  depressed  in  front  of  the  vent,  but  not  divided  into  two 
fins;  the  posterior  lobe  highest;  anal  fin  evident;  anal  tube  conspicu- 
ous in  the  spring ;  eyes  moderate ;  maxillary  tooth  with  its  cusps  large, 
triaogular,  well  separated;  a  small  i>ointed  median  cusp  usually  present 
in  the  adult ;  in  jounger  specimens  the  median  cusp  is  obsolete,  and  in 
half  grown  specimens  the  tooth  forms  a  ciin^ed  plate  without  distinct 
nwps;  mandibular  plate  curved,  with  eight  to  ten  well  developed  sub- 
e<|ual  tooth-like  h)bes;  inside  of  it  is  a  x)late  bearing  three  teeth ;  lingual 
teeth  transverse,  tiitid ;  a  plate  on  each  side  of  the  buccal  orilice ;  the 
remaining  teeth  inconspicuous.  Bluiiifh  black  above ;  silvery  below.  Size 
rather  small.    L.  6  to  10. 

A  small  si)ecies  ascending  Western  streams  in  the  spring  in  great 
numbers  to  deposit  its  spawn.  Great  Lakes,  Ohio  Valley,  and  Upper 
Mississippi  Region.  It  is  perhaps  identical  with  the  European  Ammo- 
Cff!tei  hranchialU. 

{Petnm^zoH  nigrum  Kaf.  Icli.  Oh.  84;  Jordan,  349.) 

6.— ICHTHTOIflirZON  Girard,  1859. 
Silvery  Lampreys. 
(Qmdy  PiC  R.  B.  Surv.  x,  381 :  typo  Petromyzon  argenteus  Kirtland.) 

■^  of  xadier  small  size,  having  the  dorsal  fin  high  and  con- 
»llow  emargination ;  the  teeth  nearly  equal  over 
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the  Iftrge  buccal  disk,  the  maxillary  teeth  being  pointed,  two  in  number, 
set  close  together,  without  interspace,  and  not  forming  a  crescent-shaped 
plate;  lateral  teeth  all  unicuspid;  mandibulary  with  numerous  dose- 
set  pointed  cusps,  appearing  like  distinct  teeth ;  lingual  teeth  in  two 
series,  the  posterior  series  finely  pectinate,  with  a  median  suture  dividing 
it  into  a  right  and  left  crescent-shaped  comb;  anterior  series  not  divided; 
the  pectiuaB  coalesceut.  This  genus  is  most  nearly  related  to  Petramyzany 
differing  chiefly  in  the  continuous  dorsal.  The  two  known  species  in- 
habit the  Mississippi  Valley  and  the  Great  Lakes,  {ix^o^y  fish;  nOZt^j  to 
suck.) 

*  Mandibulary  plate  with  seven  teeth. 

9*  I.  argenteus  (Kirt.)  GTd.—SUvery  Lamprey. 

Body  stoutish,  compressed  behind;  head  broad,  with  large  buccal 
disk,  which  is  fringed,  but  not  very  conspicuously ;  teeth  pretty  strong 
and  nearly  uniform,  the  two  maxillary  teeth  being  very  similar  to  those 
on  the  rest  of  the  disk ;  mandibulary  teeth  connivent,  the  middle  ones 
the  longest ;  upper  margin  of  dorsal  scarcely  depressed  in  front  of  the 
vent.  Color  bluish;  sides  silvery,  often  mottled;  a  small  dusky  spot 
above  or  nearly  above  each  gill-opening,  usually  conspicuous.  L.  12. 
Great  Lakes  and  Mississippi  Valley ;  rather  common ;  ascending  small 
brooks  in  the  spring. 

(Petramyson  argenteus  Kirtland,  Bost.  Joum.  Nat.  Hist,  iii,  1840,  342,  with  plate.-* 
Ammoccetes  cancolor  Kirt.  1.  c.  473,  with  plate. — Ichthyomyzon  hirudo  Grd.  Pac.  R.  R. 
Surv.  342. — Ichthyomyzon  hirudo  Gthr.  viii,  507. — Ammoccetes  argenteus  et  hirudo  Jordan, 
349-^50.— JminoccBte*  cppyptera  Ahhott,  Proo.  Ac.  Nat.  Sci.  Phila.  1860,  327.) 

**  Mandibulary  plate  with  nine  teeth. 

lO*  I*  castaneilS  Grd. — Chestnut-colored  Lamprey, 

Lips  with  short  fringes ;  dorsal  fin  high,  with  a  depression  in  front  of 
the  vent.  A  little  known  species,  differing  from  the  preceding,  if  at  all, 
in  the  number  of  teeth  on  the  mandibulary  plate.    Minnesota. 

(Ichthyomyzon  castaneus  Grd.  Pac.  R.  R.  Surv.  381.) 

7.— PETBOJXIYZOIir  Linnaeua,  1758. 
Sea  Lampreys. 
(Artedi  Linnseus,  Systema  Natune;  type  Petromyzon  marinus  L.) 

Lampreys  of  medium  or  large  size,  with  the  maxillary  teeth  separate, 
pointed,  and  close  together,  not  forming  a  crescent-shaped  plate;  man- 
dibulary plate  with  seven  to  nine  cusps;  lingual  teeth  forming  two 
crescent-shaped  plates  on  each  side;  first  dorsal  fin  well  separated  from 
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the  second,  which  is  continaoos  with  the  caudal.    Species  two — ^marine, 
ascending  rivers.    {Kirpaj  stone;  fiuZ^Oj  to  suck.) 


11*  P*  ■UUrillBS  L. — Great  Sea  Lamprey t 

Head  moderate,  but  little  longer  than  the  ^^ chest";  buccal  disk  large, 
with  nomeroas  conical  teeth,  arranged  in  oblique  series,  those  nearest 
theoMophagus  largest  and  partly  bicuspid;  two  pairs  of  lunate,  pecti- 
nate lingual  teeth,  one  in  front  of  the  other,  the  serrations  on  the  an- 
terior pair  osnally  confluent;  fins  moderate,  the  dorsals  well  separated ; 
the  second  dorsal  with  a  depression  on  the  tail ;  lips  moderately  fringed. 
Color  ohve-brown,  mottled  with  bUwkish  confluent  patches  ;  dull  brownish 
below.  Size  much  larger  than  any  of  the  other  si)ecies.  L.  24  to  36. 
Atlantic  coasts  of  Europe  and  North  America,  chiefly  northward,  ascend- 
ing istreams  in  the  spring  to  deposit  its  spawn. 

(PHromfzom  marinua  L.  Syst.  Nat.;  Gttnther,  viii,  501;  Jordan,  348. — Petromyzon 
MffimaM  Le  Saeur,  Trans.  Am.  Pliilos.  Soc.  i,  383. — Petromyzon  amerioanua  Storer, 

It*  P.  nigricans  Lo  Sncur. — Lamper-eeL 

Head  very  large,  longer  than  the  "chest",  6J  in  length ;  depth  about 
13;  body  Uttle  compressed ;  dorsal  fins  rather  low,  distinctly  separated ; 
ey«  and  mouth  very  large;  mandibulary  plate  with  7  to  9  teeth;  the 
iwt  of  the  buccal  disk  covered  with  rather  large  teeih  disposed  in  ob- 
liqae  cross-rows,  five  or  more  in  each  row,  some  of  the  innermost  bicus- 
pid; auterior  as  well  as  posterior  lingual  teeth  i)ectinate;  lips  fringed. 
Coloration  nearly  plain ;  bluish  black  above,  pale  below,  usually  a  pale 
spot  Ixtween  the  eyes  on  the  top  of  the  head.  L.  12.  A  rather  small 
spwies  found  along  the  Atlantic  coasts  of  our  Northern  States,  and 
asofmling  streams  in  the  spring  to  spawn,  some  individuals  remaining 
permanently  in  fresh  water.  Abundant  in  Cayuga  Lake,  N.  Y.,  from 
▼hicb  locality  the  specimens  were  taken  on  which  the  above  description 
▼as  base<l. 

(Prhvmtfzon  nigricane  Le  Suonr,  Traus.  Amer,  Phil.  Soc.  new  series,  i,  385;  Storer, 
Fihh  Mas8,  2r>3.— JmOTocflPfe^/iiriari/w  Jordan,  349,) 

Tbis  species  is  very  different  from  the  European  Lampetra  fluviatilis. 
It  \&  possibly  only  a  variety  of  Petromyzon  marinus,  Numerous  other 
Lampreys  have  been  described  from  our  waters,  but  we  find  them  un- 
Kcognizable. 
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Class  III.-ELASMOBRANCHII. 

(The  Selachians.) 

Skeleton  cartilaginous ;  skoll  without  sutures.  Body  with  median  and 
paired  fins;  the  ventral  fins  abdominal;  shoulder-girdle  developed,  lyri- 
form;  caudal  fin  heterocercsU,  the  upper  lobe  produced;  gills  attached 
to  the  skin  by  the  outer  margin ;  gill-openings  several,  or  single  leading 
to  several  clefts ;  membrane  bones  not  developed,  except  sometimes  a 
rudimentary  opercle;  skin  naked  or  covered  with  minute  imbricated 
scales  or  hard  plates,  sometimes  spinous ;  no  air-bladder;  arterial  bulb 
with  three  series  of  valves ;  intestine  with  a  spiral  valve;  optic  nerves 
united  by  a  commissure,  not  decussating;  ovaries  with  the  ova  few  and 
large,  impregnated,  and  sometimes  developed,  internally;  embryo  with 
deciduous  external  gills;  males  with  prehensile  intromittent  organs, 
^<  claspers,"  attached  to  the  ventral  fins.  Sharks,  Skates,  and  GhimsBras. 
(^Aa<r/i^c,  a  plate  or  blade;  ppdy^ta,  gills.) 

ANALYSIS  OF  ORDERS  OF  ELASMOBRANCHS. 

*  Gill-openings  slit-like,  5  to  7  in  number;  jaws  distinct  from  the  skull.    (Subclass 
S^lachii,) 

t  GiU-openings  lateral Squau,  D. 

ft  Gill-openings  ventral - Raus,  E. 

••  Gill-openings  single,  leading  to  four  branchial  clefts ;  jaws  coalescent  with  the 
skull  (subclass  Holoccphali) Holocbpuali,  F. 

Subclass  SELACHIL 

{The  Sharks  and  Bays.) 

Elasmobranchiates  with  the  gill-openings  slit-like,  five  (rarely  six  ot 
seven)  in  number ;  jaws  distinct  from  the  skull ;  no  opercular  nor  i)elvic 
bones ;  derivative  radii  sessile  on  the  sides  ofthe  basal  bones  of  the  limbs, 
rarely  entering  the  articulation. 

As  here  understood,  this  subclass  is  equivalent  to  the  Plagiostomata  of 
authors,  and  includes  the  orders  or  suborders  EaiaSy  the  Bays,  and  Squdliy 
the  Sharks ;  groups  which  are  perhaps  hardly  worthy  of  ordinal  value. 
{(TiXdxo^j  a  shark,  from  triXax'Kj  cartilage.) 

ORDER  D -SQUALL 

{The  Sharks.) 

Gill-openings  lateral,  slit-like,  five  to  seven  in  number;  general  form 
elongate,  the  body  gradually  passing  into  the  tail.    The  typical  sharks 
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aDd  skates  diifer  mach  firom  each  other  in  appearance ;  bnt  intermediate 
forms  connect  the  two  grouim  closely.  The  x)osition  of  the  gill-openings 
18  Almost  the  only  constantly  diagnostic  character.  (Suborder  Seldchai- 
iei  Giinther^  viii,  353-433.)  (Latin,  squalusj  a  shark,  from  the  Greek 
j9k97y  a  shark,  which  comes  from  r^^ir^y  a  weasel,  or  other  musteline 
ammal,  from  resemblances  in  habits.) 

ANALYSIS  OF  TBDEB  FAMILIES  OF  8QUALI. 

'Faetonl  fins  moderate,  without  deep  notch  at  the  base  in  front, 
t  Aaal  fin  absent. 

c  nonal  fins  without  spine ScTMNiDiB,  4. 

M.  Dorsal  fins  each  preceded  by  a  stout  spine  (rarely  concealed  in  the  skin). 

Spixacid^,  5. 
ttA&sl  fin  present. 
I.  Dorsal  fins  two. 
e.  Dorsal  fins  both  without  spine. 

d.  First  dorsal  fin  behind  the  ventrals GiNGLTMOSTOMATiDiE,  6. 

id.  First  dorsal  entirely  in  advance  of  the  ventrals. 
e.  Caudal  fin  not  lunate,  its  upper  lobe  many  times  longer  than  the  lower, 
with  a  notch  below  toward  its  tip ;  tail  not  keeled. 
/.  Last  gill-opening  above  the  base  of  the  pectoral. 

g.  Tail  moderately  developed,  forming  less  than  one-third  of  the  total 
length ;  eyes  with  nictitating  membranes. 

A.  Head  normally  formed GALEORHiNiDiE,  7. 

hh.  Head  hammer-shaped  or  kidney-shaped  by  the  extension  of  its 

sides Sphyrnidje,  8. 

gg.  Tail  exceedingly  long,  forming  about  half  the  total  length ;  eyes 

without  nictitating  membranes Alopiid^,  9. 

ff.  Last  gill-opening  entirely  in  front  of  the  pectoral. Carcuariidjb:,  10. 
ee.  Caudal  fin  lunate ;  caudal  peduncle  with  a  keel  on  each  side. 
•*.  Last  gill-opening  entirely  in  front  of  ventrals. 

j.  Gill-openiugs  moderate ;  teeth  well  developed. LAMNiDiE,  11. 
jj.  Gill-openings  very  large,  nearly  meeting  under  the  throat; 

teeth  small Cetorhinid^,  12. 

H.  Last  gill-opening  above  the  base  of  the  pectoral. 

RHINODONTIDiE,   13 

er.  Dorsal  fins  each  armed  with  a  stout  spine HETERODONTiDiE,  14 

H.  Dorsal  fin  single  j  the  first  dorsal  obsolete ;  gill-openings  6  or  7. 

HEXANCHIDiE,   15. 

"Pectoral  fins  very  large,  expanded  at  the  base  in  front,  this  expansion  separated 
from  the  neck  by  a  deep  notch  ;*no  anal  fin.SQUATiNiD^,  16. 


SUPER-FAMILY  SCYMNOIDEA. 

{The  Scymnoid  Sharks.) 

Family  IV.— SCYMNID^. 

{The  Sieger  SharJcs.) 

dorsal  fins,  both  without  spine^  and  no  anal  fin;  fins 
I  smally  entirely  in  advance  of  pectorals  ^  mouth 
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but  little  arched;  a  long,  deep,  straight,  oblique  groove  on  each  side  of 
it ;  spira<;les  present.  (The  absence  of  dorsal  spines  chiefly  distinguishes 
this  family  from  Spinacidm.) 

Genera  six ;  species  six  or  more,  mostly  of  the  Atlantic  (Glinther, 
Spinacidce^  pt.  viii,  426-420.) 

*  First  dorsal  opposite  ventrals ;  teeth  eqnol  in  both  jaws,  very  oblique ;  flkin  Toagb 
with  tubercles  and  prickles ^chinorhincs,  8. 

**  First  dorsal  much  in  advance  of  ventrals;  the  dorsals  about  equal;  upper  teeth 
narrow ;  lower  quadrate,  with  a  horizontal  edge  ending  in  a  point  directed 
outwards :, SoBCMloeus,  9. 

8.— ECHINOBHINirS  BlainviUe,  1816. 

Spinous  Sharks, 
(€rnniodu8  Agassiz.) 
(Blainville,  1816;  type  Squalua  apinosus  Gmelin.) 

Two  very  small  dorsal  fins  without  spine,  the  first  opposite  the  ven- 
trals; no  anal  fins;  skin  with  scattered  large  ronnd  tnbercles,  sur- 
mounted  by  prickles,  like  those  on  a  bramble,  and,  like  them,  leaving  a 
scar  when  detached.  Mouth  crescent-shaped,  a  labial  fold  around  the 
angle  of  the  mouth ;  nostrils  midway  between  the  mouth  and  the  end  of 
the  snout.  Teeth  equal  in  both  jaws,  very  oblique,  the  i)oint  being 
turned  outwards;  several  strong  denticulations  on  each  side  of  the 
principal  point.  !No  nictitating  membrane.  Spiracles  small ;  gill-open- 
ings of  moderate  width.  A  single  species  of  the  East  Atlantic,  straying 
to  our  coast.  (^;^?vo-,  a  hedgehog,  or  sea-urchin ;  fitvrjy  shark.) 
13.  £•  spinosus  (Gmel.)  Blainv. — l^nous  Shark;  BoucU. 

"  Spiracles  behind  the  eye,  behind  the  vertical  from  the  angle  of  the 
mouth.  Teeth  ^^^^  Dorsal  fins  close  together.  Each  tubercle  with  a 
small  spine  in  the  centre.  Brownish  violet,  with  or  without  dark  spots'* 
{Glinther).  A  large  shark  of  the  coasts  of  Europe  and  Africa;  a  stray 
individual  lately  taken  on  Cape  Cod. 

(Squalus  8pino8U8  Gmelin  Linn.  1,  1500;  Gtinther,  viii,  428.) 

9.— SOmiVIOSirS  Lo  Sueur,  1816. 
Sleeper  Sharks. 

(Lcemargus  Mliller  &  Henle.) 

(Le  Sueur,  Joum.  Ac.  Nat.  Sci.  Phila.  1818,  i,  222;  type,  Somnio9U9  hrempinna  Le 
Sueur  =  Squalus  microcephalus  Bloch. ) 

Body  elongate;  mouth  transverse,  little  arched,  with  a  deep  straight 
groove  running  backward  from  its  angle ;  nostrils  near  the  extremity  of 
the  snout ;  jaws  feeble ;  teeth  in  upper  jaw  small,  narrow,  conical ;  lower 
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teefli  nnmeronsy  in  two  or  more  series,  the  point  so  mnch  turned  aside 
that  the  inner  margin  forms  a  cutting  edge,  which  is  entire ;  spiracles 
moderate;  no  nictitating  membrane ;  gill-openings  narrow ;  fins  all  very 
onaD,  the  ventraLs  nearly  opposite  the  second  dorsal ;  skin  uniformly 
covered  with  minute  tubercles.  Species  few,  of  the  Northern  Seas. 
(LatiD,  $amniasu8y  sleepy.) 

14.  S.  aUcr^ceplialllS  (Bloch)  QilL— Sleeper  Shark;  Nurse, 

Body  robust,  rapidly  tapering  behind;  greatest  depth  about  one- 
flfth  the  length ;  head  somewhat  less ;  mouth  modemte,  upper  jaw  with 
five  rows  of  small  sharp  teeth,  which  are  inciurved  and  lancet-shaped ; 
lower  jaw  with  two  rows  of  broad,  quadrangular  teeth,  divided  in  their 
centres  by  a  perpendicular  ridge  and  directed  outwards,  about  26  teeth 
on  each  side;  spiracles  small;  skin  rough;  fins  small,  the  first  dorsal 
iboat  as  large  as  the  ventrals  and  larger  than  the  second  dorsal ;  pecto- 
lak short;  caudal  short  and  bluntish.  L.  8  to  20  feet  (Storer).  Cape 
Cod  to  the  Arctic  Seas. 

(jfMlti*  wtierocephalus  Bloch,  Schn.  135 ;  Samniaaus  hrevipinna  Lo  Suenr,  Journ.  Ac. 
til  Sd.  Pliila.  iy  222 ;  Scymnus  hrevipimia  Storer,  Fish  Mass.  235 ;  Lcemargus  horealia 
GlBlher,  riii,  426.) 

Family  V.— SPINACIDiE. 

{The  Dog-fishes.) 

Body  more  or  less  elongate;  head  depressed;  eyes  lateral,  without 
nictitating  membrane ;  mouth  inferior,  rather  large,  arched ;  teeth  com- 
pressed, variously  formed;  nostrils  inferior,  lateral,  near  the  front  mar- 
pn of  the  snout;  spiracles  moderate ;  gill-openings  moderate, /re  on  eiich 
ade,  all  in  front  of  the  pectoral  fins ;  dorsal  fins  twoj  each  armed  with  a 
^ne;  the  first  dorsal  in  front  of  the  pectorals ;  anal  fin  wanting;  caudal 
fin  with  the  lower  lobe  small  or  obsolete ;  ventral  fins  inserted  pos- 
teriorly. 

Genera  six  or  more ;  species  about  fifteen ;  rather  small  sharks,  chiefly 
^tbe  Atlantic.     [Spinacidoj,  part,  Gunther,  viii,  417-425.) 

*Tetth  eqnal  in  both  jaws ;  dorsal  spines  not  concealed. 

fl.  Teeth  verj*  small,  straight,  pointed,  each  with  one  or  two  smaller  cnsps  on  each 

Hide *. CEN'TROSCYLLir^I,  10. 

M.  Teeth  moderate,  simple,  snbqnadrate,  each  with  a  nearly  horizontal  cntting 

i  *         edge,  and  a  point  directed  outward Squalus,  11. 

i  **TlBeUi  oneqiiAV  those  in  the  upper  jaw  erect,  triangular,  those  in  the  lower  jaw 
I  oblique ;  dorsal  flpines  hidden  beneath  the  skin.    Centroscymnus,  12. 


16      CONTHIBUTIONS  TO  NORTH  AMERICAN  ICHTHYOLOaY — ^IV. 

10.-CENTBOSGYI.I.IIJM  MtOler  &  Henle^  1837. 

BUick  Dog-fishes. 

(MUller  &  Henle,  Systematische  Beschreibung  der  Plagiostomen,  191 ;  type  Spkiaa 
fabricH  Reinhardt.) 

Teeth  equal  in  both  jaws,  very  small,  straight,  pointed,  each  with  one 
or  two  smaller  cusps  on  each  side  at  base;  mouth  crescent-shaped,  with 
a  straight,  oblique  groove  at  its  angle;  spiracles  moderate;  gill-open- 
ings rather  narrow;  dorsal  flns  small,  each  with  a  strong  spine;  the 
second  dorsal  entirely  behind  the  ventrals.  One  species,  {xivrpov,  spine ; 
ffxuXXtovy  Scylliumj  an  allied  genus,  from  (fxbkkut^  to  rend  or  tear  to  pieces.) 

15.— €•  fabrlcii  (Reinbardt)  M.  &  'R.—Blaclc  Dog-fish. 

Body  covered  with  minute  stellate  ossifications ;  color  dark  brown. 
A  shark  of  the  Greenland  Seas,  lately  taken  off  Gloucester,  Mass.,  by 
the  United  States  Fish  Commission. 

(^innox/o^ricii  Roinhardt,  Dansk.  Vid.  Selsk.  Forh.  1828,  iii,  xyi;  Gttnther,  yiii,  425.) 

II.— S€|UAIiUS  Liim»n8y  1758. 
Dogfi^Ties. 
{AoanthioB  Risso.) 
(Artedi,  Linuffius,  Systoma  Natnrse ;  type  Squalus  acanih\a$  L.) 

Body  rather  slender;  mouth  little  arched,  with  a  long,  straight,  deep, 
oblique  groove  on  each  side ;  no  labial  fold  along  the  margin  of  the 
mouth ;  teeth  rather  small,  equal  in  both  jaws,  their  points  so  much 
turned  aside  that  the  inner  margin  forms  the  cutting  edge;  ^piracies 
rather  wide,  just  behind  the  eye ;  giU-openings  narrow,  in  front  of  the 
pectorals ;  flns  moderately  developed,  the  first  dorsal  larger  than  second, 
much  in  advance  of  the  ventral  fins,  which  are  behind  the  middle  of  the 
body,  although  in  advance  of  the  second  dorsal.  Small  sharks,  abound- 
ing in  the  Temperate  Seas.  (Latin,  squalusy  a  shark.) 
*  Dorsal  spiue  not  grooved ;  its  insertion  rather  behind  inner  angle  of  the  peotoralB. 
16.— S.  acanthlas  L.— Pic/;cd  Do(7-^fc/  Dog-fish;  Bone  Dog;  Sldtae-dog;  Hoe. 

Body  slender;  snout  pointed;  head  6^  in  length;  depth  about  8; 
slate-color  above,  pale  below,  back  with  whitish  spots,  especially  in  the 
young.    L.  1  to  3  feet ;  weight  5  to  15  pounds. 

A  small  sharp-toothed  shark,  ranging  widely  in  the  Atlantic,  very 
abundant  along  the  shores  of  the  Northern  and  Middle  States.  It  is 
somewhat  valued  for  its  livers,  from  which  <<  Dog-fish"  oil  is  extracted. 
American  writers  have  usually  considered  our  species  {8quahi9  ameri' 
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cum  (Stoier)  Gill)  a8  distiiict  from  the  European,  but  no  reliable  dis- 
tinctions have  been  pointed  oat 

{S^mki  MMlfttM  L.  Syst.  Nat. ;  Aoantkias  tmericanw  Storer,  Synopsis,  506 ;  Aoan- 
ttnfaerioMM  Storer,  Fish  Mass.  232 ;  Aoanthiaa  wtlgaris  GUntber,  viii,  418.  Squalus 
iiei;l!i(GnL)  Gill,  from  the  Pacific  coast  of  the  United  States,  is  considered  by  Dr. 
Glnther  and  others  as  the  same  species ;  Spinax  {Acanthios)  sucklii  Girard,  Proc.  Ac. 
Ktt.  8cL  Phila.  1854,  176;  Squalwi  suekUi  Gill,  Proc.  Ac.  Nat.  Sci.  Pbila.  1862,  499.) 

19.-^ENTBOS€¥]IIBrU8  Bocoge  <&  Capello,  1864. 
(fioeage  Sl  Capello,  Proc.  Zool.  Hoc.  1864, 263 ;  type  CentrosojfmHUH  c(Blolepi$  Boc.  &,  Cap. ) 
Donal  fins  each  ¥rith  a  trpine,  which  is  hidden  below  the  akin;  mouth 
wide,  bat  little  arched ;  a  long,  deep,  straight,  oblique  groove  on  each 
«de  of  the  mouth.  Teeth  of  the  lower  jaw  oblique,  with  the  point  more 
or  lew  directed  outwards.  Upper  teeth  lanceolate,  on  a  quadrangular 
hHe,with  a  Kingle  cusp.  Spinicles  wide,  behind  the  eye.  Gill-openings 
■now.  {xi^rpovy  spine ;  trxu/ivo^j  an  ancient  name  of  some  shark,  irom 
«y,»y«:,  a  lion's  whelp.) 

17.  €•  c^lolepis  Bocage  &,  CapeUo. 

Labial  groove  prolonged  forwards,  but  separated  by  a  broad  space 
from  that  of  the  other  side.  Upper  teeth  very  small,  narrow  and  lan- 
nolate.  The  distance  between  the  nostrils  is  rather  less  than  |  the 
ieo^h  of  the  pra^oral  portion  of  the  snout.  Lower  angle  of  the  pectoral 
nxmded,  not  produced.  Dorsal  fins  short,  especially  the  first,  the 
length  of  which  (without  the  spine)  is  only  about  ^  its  distance  Irom 
the  second.  Extremity  of  the  ventrals  below  the  end  of  the  second 
donal.  Scrales  on  the  head  and  nape  with  striae,  the  others  smooth, 
with  a  depression  at  the  base.  Uniform  bla4;kish  bi*owii.  (Qiinther.) 
<W  of  Portugal  and  neighboring  parts  of  the  Atlantic,  a  specimen 
taken  near  Gloucester,  Mass. 

iBooigedc  C.ii)ell4>.  Prm*.  Zool.  Soc.  1864,26.3;  C^ntrophorusccdolepisQtWTiiYieTj  viii,  423.) 

Super-family  SCYLLIOIDBA. 

( The  Hcyllioid  Sharkn.) 
Fami Lv  VI.— GINGLYMOSTOMATID^E. 

( The  Nurne  Sharks.) 

Sharks  with  the  tii-st  dorsal  above  or  l>ehmd  the  ventrah ;  no  spines; 

•rt  An  present ;  caudal  tin  bent  upwards,  with  a  basal  lol)e ;  mouth 

ii  matill  teeth,  in  several  sen«?s ;  nostril  confluent  with  the 

)th  sides  forming  a  quadrangular  flap  in  front 
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of  the  month,  each  being  provided  with  a  free  cylindrical  drms;  an 

upper  and  lower  lip,  the  latter  not  extending  across  the  symphyois; 

fourth  and  fifth  gill-openings  close  together;  eyes  very  smalL    The 

backward  position  of  the  first  dorsal  distinguishes  this  family  from  all 

others  in  our  waters.    Genera  two ;  species  about  four;  large  sharks  of 

the  warm  seas.    {Scylliidoe  pt.  Giinther,  viii,  407-409.) 

*  Teeth  iu  both  jaws  in  many  series,  each  with  a  strong  median  cusp,  and  one  or  two 
smaller  cusps  on  each  aide GiNGLTMOfiiTOMA,  I'i. 

18.— OINGLYMOSTOinA  MttUer  &  Henle,  18:^. 
(Mttller  &,  HenlC;  Wiogmann's  Arch.  1837,  p.  — :  type  Squalus  drratus  Omelin.) 

The  characters  of  this  genus  are  those  of  the  family  above  given,  v.'itli 
the  addition  of  the  following,  which  distinguish  Oinglymostmna  from 
NebHus :  teeth  of  both  jaws  in  many  series,  each  with  a  strong  median 
cusp,  and  one  or  two  smaller  cusps  on  each  side.  {j'l^Xu/io^j  a  hinge  or 
hinge-like  joint ;  <Tr«/ia,  mouth.) 

!§•  G.  cirratum  (Gmel.)  M.  &,  H.—Xur^e  Shark. 

Uniform  brownish;  young  specimens  with  small,  scattered,  round 
black  spots;  nasal  cimis  reaching  the  lower  lip;  angles  of  the  fins 
obtusely  rounded;  caudal  fin  forming  nearly  one-third  of  the  total 
length.    L.  CtolOfeet.    {Giinther.) 

A  large  shark  of  the  warmer  parts  of  the  Atlantic,  abundant  in  the 
Gult  of  Mexico  and  the  West  Indies,  and  occasionally  taken  on  our 
South  Atlantic  coast. 

(SqualuB  drratus  Gmelin*8  LinnspuR,  i,  1492 ;  Mfiller  &>  Henle,  23 ;  OUntheryYiii,  406.) 

Super-family  GALEORHINOIDBA. 

(The  Oaleorhinoid  Sharks.) 
Family  VII.— GALEORHINIDiE. 

(The  True  Sharks.) 

Sharks  with  two  dorsals  and  an  anal  fin ;  no  spines ;  iiectorals  mod- 
erate; caudal  fin  not  greatly  elongated,  not  lunate,  moderately  bent 
upwards,  notched  toward  its  end,  and  with  tlie  basal  much  less  devel- 
oped than  the  upper;  caudal  peduncle  not  keeled;  posterior  gill-opening 
above  the  base  of  the  pectoral  fin;  eyes  with  nictitatiiug  membranes; 
head  not  hammer-shaped,  the  snout  being  longitudinally  produoed  as 
usual  among  sharks.  A  large  fi^mily  of  twenty  or  more  genera  and  about 
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BpecietAi  found  in  ail  sead.     {Carchariida;  part  (Carchariina  and 
I)  Giinther,  viii,  367-380,  and  383-^88.) 

th  flat  luid  paired,  wit  bout  ctispe  or  cultinj^  edges ;  spirtickfi  prenent.    {MusteUwB, ) 

I  a.  No  pit  at  the  root  of  the  tail;  labtal  fulds*  well  dvvelopiHl . . . .. Musteluh  14. 

•Tofth  more  or  lesa  coinprewN?d,  with  entire  or  aeiTute  uhurp  tMlgcN.     {Galeorkininm.) 
k,  ^pimrlefl  present. 
t\  Xo  pit  at  the  rout  of  the  tAii. 
it  Tretb  small,  each  with  a  median  cttap  and  ouf  or  two  small  lateral  cuups 

on  each  side - Triacis,  15, 

id.  Teeth  larger,  with  a  single  enap,  obliqne^  notched  and  setratod, 

GAJ.EOKllIXr.'^,   16. 

OK.  A  pit  at  the  root  of  the  tall;  teeth  all  serrate;  candal  fin  with  n  dimble 

uott^h - CUleocicrdo,  17. 

Mw  Sipiraelea  ob«4)lot'Pi. 

*,  Teeth  serrate,  more  or  le*i«  (entiro  in  th**  very  yonng  or  very  old) ;  little 
obliqnt?  or  nearly  npri^ht, 
/*  T*»th  well  »fmit»Ml  (in  tb*'  udult) ;  thorn*  of  the  iiiip#^r  jaw  i^nin]iara- 
ti%'ely  broad  or  trijinpilar;  tliosi'  of  the  lower  narmw  und  rlaviform, 

t.'ARCHAKIXrs.  18, 

/f.  Teeth  scarcely  »»erratcd,  coa»trict-ed  at  base^  narrow,  clavlfonn,  and 

straight  in  botJi  jaws • . . . Isogojm phuduXj  W. 

te.  Teeth  all  entire. 

g.  Teeth  nearly  upright,  tlie  points*  not  nmch   direfled   towarrlti  the 

sides ....,- , Aphionoih)n»  20» 

^.  Teeth  ohlif|ne  and  flat,  the  pnint«  ttimoil  to  the  v\\£)^\  or  left  away 
from  the  rentn*.  m^  thiit  the  iinier  Tnargin«  are  nearly  honzoutiil  wnd 
present  a  cutting  tnlgr , , Scoliodon,  'il. 

t€,— mUSTELlTl  Ciivier,  WIT. 

{Hound  SharJi^.) 

»  CttVier,  R^gne  Animal :  type  Mwielmi  ruttjfari*  M.  ^  H.) 

Body  elon^ate^  slender,  not  elevated  j  -snout  coinparatively  long  and 

Dwl;    month   creaeent-shapeil,  with    well  develojit'd   labial   folds; 

1  miAih  many-rowed,  flat  and  >ioioiitli,  r}joml>ie,  aiTaof^^ed  like  pave- 

ttt,  alike  in  Iwth  jawn;  eye^  lai^;^e,  oblong ;  spiraelea  small,  just  bo- 

lliiotl  the  eyej*;  peetoral  (ins  large;  tii-Ht  dorsal  large,  not  luueh  behintl 

[pHtiHulji;  second  dornal  somewhat  smaller;  anal  opix>mte  see* »nd  donsal 

linil  still  .smaller;  ventrals  well  devi4o]ied;  basnl  lobe  of  raiidal  uhnoHt 

OliSfdete;  <»nibryo  not  attjw^hi^l  to  uterus  bN  a  idiu'enta,     SniiiU  sliarkK, 

Hinalle^t  of  the  American  Kpeeie*«,  known  at  i»iK*e  by  the  smooth, 

ivbI  tM5th,    (Latin,  mmtela^  a  weasel  or  martin;  the  use  of  the  word 

i-  m*  tlinnitllt)*  (Hljiinv,)  J,  A  {\.=~Smtmth  ffounj  ;   Ihxj  XAmX'.— EnitHSole. 

iy  tdeniler,  tiiix^rinj;  baekward  from  the  dorsal  flu  to  the  long 

tt  lull ;  Hiiout  dei>reiiHe<l^  luoiierately  sharp ;  luuuth  small,  the  teeth 

iUke,  a  fold  at  the  angle  of  the  mouth;  first  dorsal  rather  large. 
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prolonged  behind,  nearly  midway  between  the  pectorals  and  v^itrate; 
second  dorsal  smaller,  bat  larger  than  usual  in  sharks ;  anal  slightly 
behind  secv^nd  dorsal,  and  much  smaller;  pectoral  fins  broad  and  large, 
reaching  ])ast  front  of  dorsal ;  back  slightly. keeled.  Smallest  of  onr 
sharks ;  abundant  on  the  Atlantic  coasts  of  both  continents,  especially 
northward.  Specimens  fi-om  Cape  Cod  and  from  Venice  apparently 
differ  in  no  important  respect. 

( GalcorhhiHs  hinnuliuf  Blain viHe  Fauue  (^nc.  1828, 83 ;  Mtutelits  vulgaris  Ottnfher  viii, 
1)86;  Mu8tfUt8  cania  Storer,  FIhIi  Maiw.  227.) 

2IO.  m.  californicuci  Gill. 

First  dorsal  beginning  over  terminal  third  of  pectoral ;  its  acute  point 
not  re^iching  to  insertion  of  ventrals;  anterior  angle  of  dorsal  blunt; 
second  dorsal  similar  to  first,  but  smaller ;  snout  rather  more  pointed 
than  in  most  of  the  species.  D.  18  + 17 ;  A.  18 ;  P.  22.  Coast  of  Cali- 
fornia. {OilL)  Scarcely  different  from  the  preceding. 
(Gill,  Proc.  Ac.  Nat.  Sci.  Pliilu.  1864,  148.) 

lft.--TRIA€IS  MiUIer  &  Henlo,  1838. 

(Khinotnacia  Qill,) 

{TriakU  Mttller  &  Henle,  Magazino  of  Natural  History,  vol.  ii :  type  Trialds  tcfflliwrn 
MUller&  Henlo.) 

Body  compressed,  elongate ;  mouth  large,  crescent-shaped,  with  well- 
developed  long  labial  folds;  teeth  small,  numerous,  similar  in  both 
jaws,  each  with  a  longer  median  cusp,  and  one  or  two  smaller  ones  on 
each  side ;  eyes  small,  with  nictitating  membrane ;  8])iracles  small,  be- 
hind the  eyes ;  no  pit  at  the  root  of  the  caudal ;  no  lower  lobe  to  the 
caudal ;  llrst  dorsal  tin  opposite  the  space  between  the  i>ectoral8  and 
ventrals.   Pacilic  and  Indian  Oceans.    (T/»erT,  three ;  a»<c,  point.) 

:il.  T.  semifasciatus  GiTanL—Dog  Shark, 

"  Snout  moderately  produced,  rounded.    Nostiil  with  a  broad  anterior 

flap.    The  lirst  dorsal  tin  is  ne^irly  midway  between  the  pectorals  and 

ventrals,  the  second  is  not  much  smaller  than  the  tirst,  and  nearly  in 

advance  of  the  anal.    Upper  ])arts  with  well  defined  black  cross  bands, 

narrower  than  the  interspaces.    A  row  of  i*ounded  black  si)ot8  along  the 

sides  of  the  body,  alteniating  with  the  interdorsal  cross  bars.    Coasts 

of  California.''    ( Chiinther, ) 

(Girartl,  Proc.  Ac.  Nat.  Sci.  Phila.  1854,  196  ;  Giiiither,  viii,  '^;6A,—Musieln9  felU kyt^ 
Pi-oc.  Cal.  Ac.  Nat.  Sci.  1854,  18.) 

*J9.  T.  henlcl  (GUI)  Putnam. 

Color  uidform  reddish  brown  above,  pale  below,  the  pectoral,  ventral, 
and  anal  fins  margined  with  paler;  snout  produced,  slender;  otherwise 
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esBenUally  an  in  the  preceediDg  {Oill).    California.    A  single  young 
spedmen  known*  ^ 

{Sa^oUituUhenUi  GUI,  Proo.  Ac.  Nat.  Sci.  PhUa.  1862,  486.) 

!«•— O^UBOBBUNUS  Blainyille,  1816. 
Tapes. 

(GateM*  CuTier,  1817.) 
(BUinTille,  1816 :  type  SqMlm9  galewt  L. ) 

First  dorsal  opposite  the  space  between  the  pectorals  and  ventrals ; 
moath  cresoent-shaped,  with  the  teeth  alike  in  both  jaws,  oblique, 
notched,  and  serrated;  spiracles  present,  small;  nictitating  membrane 
pittent;  no  pit  at  the  base  of  the  caudal  ftn ;  caudal  fin  with  a  single 
noteh.  Tropical  seas.  (raA/07,  a  kind  of  shark  colored  like  a  weasel ; 
/>'nn;^  Rhark.) 

tS.  &•  iraleus  (L.)  BlainY.—Topf. 
,      A  short  labial  fold  on  both  jaws ;  teeth  J^^.    Second  dorsal  ftn  only 
one-third  the  size  of  the  first  and  somewhat  in  advance  of  the  anal. 
I^gth  of  tail  nearly  equal  to  distance  between  dorsals.  {Oiintlter.) 
Eorope  to  the  Indian  Ocean.    "  San  Francisco."    (OUntker.) 

{SfitUuM  galeuM  L.  Syst.  Nat. ;  GaleuB  canin  GUntber,  viii,  :i79.) 

17.— OAI.EOCEBDO  Mtill«*r  &  Henle,  18^7. 
Tiger  Sharks, 
(Mflll^r  d^  Hcnle,  Wiegmann'a  Archiv,  1837 :  type  Gal^ocerdo  tigrinm  Mtiller  d.  Hcnle.) 

Mouth  crescent-shaped ;  teeth  nearly  equal  in  both  jaws,  oblique,  ser- 
rated on  both  margins,  with  a  deep  notch  on  outer  margin ;  spiracles 
present ;  caudal  fin  with  a  double  notch ;  a  pit  on  the  tail  above  and 
Wow  at  the  base  of  the  caudal  fin ;  first  dorsal  opposite  the  space  be- 
tween pectorals  and  ventrals.  Large  sharks,  found  in  most  seas.  (raxtt^T, 
*kmd  of  shark,  marked  like  ,^ax^J5,  the  weasel;  xepdut^  a  fox  or  weasel ; 
'^/>^"T,  crafts) 

M.  G.  Ufn^BllS  Miiller  <&  Henlc^Tv/^r  Shark, 

Color  brown,  with  numerous  dark  spots  larger  than  the  eye ;  caudal 

fin  forming  about  one  thinl  of  the  totiil  length,  much  longer  than  the 

•pace  between  the  dorsal  tins;  second  dorsal  somewhat  in  advance  of 

the  anal;  a  long  labial  fold  along  the  upper  jaw.  (Gunther.)    Cape  Cod 

■^   to  Indian  Ocean ;  a  rather  large  shark,  known  by  its  variegated  colora- 

■ei^378.) 
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1S.-CABGHABI1VUS  BlainTiUe,  1816. 

Blue  Sharks. 

(Cpiocephalus  Klein,  Gill.) 
(Carcharias  Cuvier,  not  of  Rafineaqne.) 
iPrianodan  Mtiller  &  Henle.) 
{Eulamia  Om.) 

(Blainville  1816  :  typo  Carcharinwt  commersoni  Blainville.) 

Large  sharks,  without  S[>iracle8,  with  the  teeth  in  both  jaws  strongly 
serrated  in  the  adult,  those  in  the  upper  jaw  broad,  those  below  nar- 
rower, straight,  aud  claviform ;  iirst  dorsal  large ;  second  dorsal  much 
smaller,  usually  not  larger  than  the  anal.  Species  numerous  in  the 
tropical  sea«.  (Adpxapozj  rough ;  /tJ«viy,  shark ;  abbreviated  fix)m  Careka' 
rorhinus.) 

*  Body  and  head  slender ;   dorsal  fin  inserted  midway  between  pectorals  aud  ven- 
trals  (Carcharinus). 

9ft.  €•  frlaucus  (L.)  Jor.  &  Qilh,— Great  Blue  Shark, 

"  Snout  very  long,  nostrils  rather  nearer  to  the  mouth  than  to  the 
extremity  of  the  snout ;  no  labial  fold  except  a  groove  at  the  angle  of 
the  mouth ;  tieeth  of  the  upper  jaw  oblique,  scarcely  constricted  near  the 
baae ;  lower  teeth  slender,  triangular  in  young  examples,  lanceolate,  with 
a  broad  base,  in  old  ones.  Pectoral  fin  long,  falciform,  extending  to  the 
dorsal,  which  is  nearer  the  ventrals  than  the  root  of  the  pectorals."  (Gitw- 
ther.)  A  large  shark  of  the  warm  sea«,  occasionally  taken  on  our 
coast. 

{Squalu9  giavcus  L.  Syst.  Nat. ;  Carcharias  glavotu  Gunther,  viii,  364.) 

**  Body  and  head  stout ;  dorsal  fin  placed  close  behind  the  root  of  the  pectorals 
(Eulamia  Gill). 

96*  C«  obscums  (Le  Sueur)  J.  &  G. — Dusky  Shark, 

Dark  clear  blue  above,  white  below;  head  rather  i)ointed,  flattened 

above  and  below;  first  dorsal  rather  large;  second  smaller  than  the 

anal,  and  considerably  produced  behind ;  pectorals  large,  falciform.    A , 

large  shark,  reaching  a  length  of  nine  or  ten  feet,  inhabiting  the  North 

Atlantic  and  frequently  taken  on  our  coa^st. 

{Squalus  ohscurus  Lo  Sueur,  Joum.  Ac.  Nat.  Sci.  Pbila.  1818,  i,  223;  Car^aritu 
obeourus  Giinther,  viii,  366.) 

H7.  C.  mllbeiti  (MUUer  &  Henle)  Jor.  A  Qi\h,—Blue  Shark, 

This  species  is  represented  as  having  the  snout  shorter,  blonter,  and 


7*   QALEOBHIHID^ — I80Q0MPH0D0N.  23 

luglier  than  in  the  preceding,  and  with  the  pectoral  fins  considerably 
shorter  and  broader,  not  reaching  half  way  to  the  ventrals. 
Cope  Cod  to  the  Mediterranean  Sea. 

(Cmktthm$  (Fiiattodan)  mUherii  M.  d^  H.  38;  Gill,  Pi-oo.  Ac.  Nnt.  Sci.  1864,  262.~Car- 
AihuermUtu  DeKay,  IU9;  Lamna  caudate  DeKay.  354.) 


n.  I C.  laiBla  (Risao)  Jot.  &  Glib. 

This  Bpeciee  was  provisionally  identified  by  Prof.  Putnam  from  a  tooth 

obtained  on  St.  Peter's  Bank  belonging  to  a  fish  estimated  to  have  been 

it  kttt  thirteen  feet  in  length.    {Ooode  and  Bean.)    In  this  species  the 

ipper  teeth  are  litUe  oblique,  serrated,  broad,  and  regularly  trian- 

galtt;  dorsal  large;  the  second  dorsal  smaller  than  the  anal;   teeth 

^   (Qiinther.) 

(Ctrdkoruw  lamia  GQntber  viil,  372 ;  Prionodon  lamia  Goode  &  Bean,  Bull.  Esfiex 
Iwt,lH79,  30.) 

19.--IS000]IIPH01>0Br  Gill,  1861. 
Sharp-nosed  Sharks. 

(Gfll,  Ann.  Lye.  Nat.  Hist  N.  Y.  vii,p.  410:  type  Carcharias  {Prionadtm)  oxyrkyncku9 
MHller  &  Henle.) 

This  genus  differs  from  Eulamia  principally  in  the  dentition;  the 
teeth  are  similar  in  form  in  both  jaws,  constricted  at  the  base,  claviform 
tod  straight,  their  edge^  scarcely  serrated;  the  snout  is  slender  and 
rather  conic  and  pointed.  Large  sharks,  of  the  tropical  seas.  (*<r«T, 
equal ;  y^fupo-Zj  a  nail,  or  peg ;  6d<bv^  tooth.) 

tS.  I.  llmbatUS  (MUller  <&  Henle)  aWLSpoited-fin  Shark. 

^^Snont  somewhat  pointed  in  front,  rather  produced,  the  distiiuce 
hetireeu  its  extremity  and  the  month  being  somewhat  less  than  the 
width  of  the  mouth ;  nostrils  nearly  midway  between  the  extremity  of  the 
snout  and  the  mouth;  teeth  ^^^,  similar  in  form  in  both  jaws,  namely, 
«ect,  constricted,  on  a  broad  base,  the  upper  more  distinctly  serrated 
than  the  lower;  gill-openings  wide,  at  least  twice  as  wide  iis  the  eye, 
which  is  small ;  pectorals  falcifonn,  extending  beyond  the  end  of  the 
AwwU,  the  length  of  their  upper  margin  being  nearly  four  times  that  of 
the  lower.  First  dorsal  commencing  verj^  close  behind  the  axil  of  the 
pectoral ;  origins  of  the  second  dorsal  and  anal  opiK)8ite  to  each  other, 
the  bases  of  both  being  nearly  equally  long.  Caudal  fin  long,  with  the 
ipper  edge  slightly  undulated,  its  length  being  equal  to  the  distance 
^^  ori^nnfi  of  the  two  dorsal  fins.  The  lower  side  of  the  ex- 
o^tlieextreftiities  of  the  second  dorsal  and 
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anal,  aod  of  the  lower  caudal  lobe  black''.  {Oifnther.)    Tropical  i 
stray  specimen  taken  at  Wood's  Hole^  Ma«s. 
( Carckarian  ( PHno<hn)  Umbatus  M.  &  H.,  49 ;  Cftn^rioB  Umbatus  Gmnther,  yili,  373.) 

HO.— APBIONODOW  GiU,  1861. 

Smooth-toothed  SJiarJcs. 
(Aprion  MlUler  &  Hcnle,  preoccupied.) 
(Gill,  Ann.  Lye.  Nat.  HUt.  N.  Y.  \ii,  411:  type  8qualu9 punctatoB  Mitch.) 

Snout  more  or  less  produced  and  (K>nic ;  teeth  entire,  without  seme 
or  ba«al  cusps,  all  of  them  narrowed  on  a  broad  base,  the  lower  erect, 
the  upper  erect  or  only  slightly  oblique;  dorsal  more  or  less  posterior, 
opposite  tlie  space  between  pector<als  and  ventrals.  (a,  privative;  ir/Bwrv, 
saw ;  odiov^  tooth ;  the  edges  of  the  teeth  being  always  entire.) 

99.  A.  punctatus  (Mitch.)  GiU.—SmMfth-toothed  Shark, 

"  Distance  of  the  exti'emity  of  the  snout  from  the  mouth  equals  that 
between  the  nostrils.  Pectoral  fln  subfalciform,  extending  to  the  end 
of  the  dorsal.  Second  dorsal  much  smaller  than  the  first."  {GUinther.) 
Atlantic ;  probably  not  common  on  our  coast. 

{JSqtiahm  punctattM  Mit.  Lit.  &  Phil.  Trans.  N.  Y.  i,  483:  Carckarias  imjidon  M.  &  H. 
39:  Carcharias  punetatuM  Giinther,  viii,  361.) 

dl.-SCOI^IODON  MUllor  &  Henle,  1837. 

ObHqtie'toothed  Sharks. 

(Miiller  &   Henle,  Wi(^jQ[piaiiu's  Archiv  f.  Naturg.  ill :    type  Scoliodon  laticaudus  M. 
ifeH.) 

Sharks  with  the  teeth  entire,  oblique  and  flat,  the  points  directed 
toward  the  sides  of  the  mouth,  so  that  the  inner  margins  are  nearly 
horizontal,  and  present  a  smooth  cutting  edge,  those  in  front  more  nearly 
erect ;  tH^th  not  swollen  at  the  base ;  each  of  them  with  a  deep  notch 
on  the  out«r  margin  below  the  sharp  point;  no  spii'acles;  a  pit  at  base 
of  tail ;  first  dorsal  well  iti  front  of  ventrals,  much  larger  than  second. 
((TxoXioxy  twisted  or  crooked;  ofJwv,  tooth.) 

30.  S.  terraB-novaB  (Richardson)  GiU. Sharp-nosed  AShark. 

Body  slender;  snout  depressed,  moderately  rounded;  mouth  U-shaped, 
with  a  short  labial  groove  at  its  angle,  which  groove  extends  on  the 
upper  jaw  as  well  as  on  the  lower ;  distance  between  nostrils  greater 
than  distance  from  nostrils  to  end  of  snout;  gill-openings  narrow;  first 
doi*sal  modersite,  midway  between  pectorals  and  ventrals ;  second  dorsal 
very  small,  slightly  behind,  and  rather  smaller  than  the  anal ;  anal  fln 
much  shorter  than  distance  from  anal  to  ventrals;  a  slight  frurrow  along 
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the  middle  line  of  the  back,  ending  in  a  pit  at  the  root  of  the  tail ;  pec- 
toral fins  rather  large ;  ventrals  small.  Color  gray ;  caudal  fin  with  a 
ooD&pieaouB  narrow  blackish  edge.  Xewibundland  to  South  America  -, 
oommon  southward.    Sme  rather  small. 

{Sfubu  {CkardUMriat)  ierroMiarot  Richardson,  F.  B.  A.  iii,  289 :  Carchar'uM  terras-nanB 
Gfinther^Tiii,  3G0.) 

Family  VIII.— SPHYRNID^. 
{The  Haminer-headed  Shurks.) 
General  characters  of  the  (hileorhinidce,  but  the  head  singularly  formed, 
kkhey-shaped  or  ^^  hammer '^•shaped  from  the  extension  of  its  sides,  the 
iMMtiil8  being  anterior  and  the  eyes  on  the  sides  of  the  ^^ hammer"; 
noathcrescent-shapedy  under  the  "hammer'';  the  teeth  of  both  jaws  simi- 
lar, oblique,  each  with  a  notch  on  the  outside  near  the  b;ise ;  no  spira- 
cb;  last  gill-opening  over  the  pectorals;  first  dorsal  and  pectorals 
hrge,  the  dorsal  nearer  pectorals  than  ventrals ;  second  dorsal  and  anal 
aall;  a  pit  at  the  root  of  the  caudal;  caudal  fin  witli  a  single  notch 
towiid  its  tip,  it8  lower  lobe  developed.  Genera  3 ;  species  5 ;  inhabiting 
mnst  seas.  Large  sharks,  known  at  once  by  the  singular  form  of  the 
kead.   (Carchariida^  part:  group  Zygamina  Giinther,  380-383.) 

'Scwtrilii  ne.ir  th«»  eye». 

A.  No8trilH  ftimpley  with  the  frontal  grooves  rudimentiuy  or  obsolet(> ;  bead  reni- 
Ibrm,  itH  anterior  and  latenl  marginn  conflneut,  forming  a  ttomirirclo. 

Reniceps,  22. 

<w.  N'oHtrilfl  -^ith  grooveH  extending  in   front  toward  the  middle  of  the  head; 

head  tmly  hammer-shaped Sphyrxa,  23. 

93.— BENICEPS  Gill,  1861. 

Bonnet-headed  Sharhf. 

fCill,  Ann.  Lye.  Nat.  HiHt.  N   Y.  1861,  viii,  p.  412:  type  Squall  Hhuro  L.) 

Hea«l  reniform,  the  anterior  and  lateral  margins  confluent,  forming 
*f^uhir  semicircle,  the  posterior  margins  of  the  sides  of  the  hammer 
^tty  short ;    nostrils  close  to  the  eyes,   with  the  grooves  indistinct. 
I    (Latin,  renuj  kidney  ;  eepa^  hesid.) 

'!•  K.  tibiuro  (L.)  iiiU.—Shori'l'head  Shark  ;  Bonnet  Head. 

Baiy  rather  slender,  not  much  compressed ;  head  depressed,  semicir- 

nilar  in  front,  reniform,  tlie  posterior  i'lVi'  margins  short,  the  lateral  mar- 

fiiu  continuous  with  the  anterior;  i)ectonds  large;  first  dorsal  high, 

■idway  between  i)ectorals  and  vent  rals ;  second  dorsal  much  smaller, 

"  Mdneed  behind,  higher  and  shorter  than  anal ;  ventral  fins  moderate ; 

^}  mouth  small,  crencentic;  teeth  small,  very  oblique, 

**e^ter  margin.    Color  uniform  ashy,  paler 
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beneath ;  bead  ^  in  length,  6  to  tip  of  caudal ;  width  of  bead  slightly 
less  than  length  of  head.    L.  3  to  6  feet  or  more.    Atlantic  Ocean; 
abundant  southward;  ranging  to  China. 
{Squatus  Hburo  L.  Syst.  NaturxB  :  Zygasna  Hbnro  GUnther,  viii,  382.) 

!il8.— SPHFRNA  Rafinesque,  1810. 
Hammer-head  Sliarks. 

(Cestrtwion  (Klein)  Gill;  Zygcena  Cuvier;  preoccapied.) 
(Rufinesciuey  Carat tcri  di  Alcuni  Naovi  Generic  etc. :  typo  Squalus  tygana  L.) 

Head  truly  "hammer ''-shaped,  the  anterior,  lateral,  and  posterior  mar- 
gins distinct;  nostrils  near  the  eyes,  the  openings  confluent  with  a 
groove,  which  extends  along  most  of  the  front  margin  of  the  head. 
Species  few,  reaching  a  large  size ;  found  in  all  warm  seas,  (tnpbpa^  a 
hammer.) 

89.  S.  zygaena  (L.)  M.  <&  K,— Hammer-headed  Shark, 

Width  of  head  about  twice  its  length;  flrst  dorsal  large;  second  quite 
small,  smaller  than  anal ;  pectorals  rather  large ;  color  gray.  A  large 
shark,  found  in  all  warm  seas ;  common  on  our  coast  from  Cajie  God 
southward. 

{Squaliut  zygcpna  L.  Syst.  Natiiro) :  Zygcena  malleus  G  tint  her,  viii,  liSl :  Zggema  wmU 
/eiM  Storer,  Fish  Mass.  238.) 

SUPER-FAMILY  LAMNOIDEA. 

(Tfie  Lamnaid  Sharks.) 

Family  IX.— ALOPIIDiE. 

(TJie  ThresJier  SJiarks.) 

Body  moderately  elongate ;  the  snout  rather  short ;  mouth  crescent- 
shaped  ;  teeth  equal  in  both  jaws,  mo<lerate  sizo4,  flat^  triangular,  not 
serrated ;  the  third  tooth  of  the  upper  jaw  on  each  side  much  smaller 
than  the  others ;  gill-openings  moderate,  the  last  one  above  the  root 
of  the  pectorals ;  no  nictitating  membrane  ;  spiracles  just  behind  eye, 
minute  or  absent;  first  dorsal  large,  midway  between  i)ectoral8  and 
ventrals;  second  dorsal  and  anal  very  small;  caudal  fin  exceedingly 
long,  about  as  long  as  the  rest  of  the  body,  a  pit  at  its  root.,  a  notch  on 
the  upper  lobe  near  its  tip ;  lower  lobe  moderately  developed ;  no  caudal 
keel;  ventrals  rather  large;  pectorals  very  large,  falcate.  A  single 
species,  reaching  a  large  size,  inhabiting  most  seas ;  known  at  once  by 
the  great  length  of  the  caudal  fln.  (LamnidaSj  part,  GUnther,  viii,  p.  393 ; 
genus  AlapeoicLs.) 
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94.— AliOPIAS  Bofinesqa^e,  1810. 

ThresJier  Sharks. 

{AlopecUu  Mttller  St  Hcule;  corrected  orthography.) 

(RafinetqiM,  Camtteri  cU  Alcani  X.  Genori,  etc. :  type  Alopias  macroHriiH  Raf.  =Squalua 
n^pcaOmelin.) 

The  characters  of  the  genus  are  incladed  above.     (aAoiroc,  a  fox; 

Latin, rv^pes.   A.  vulpes  was  known  to  t^e  ancients  as  dAwrrsxiai;  =  fox-like.) 

* 

SI.  A*  wipes  (Gmel.)  Bonap. — Thretiher;  Fox-Shark;  Smngle-iail;  Long-tail  Shark.  . 

A  large  shark,  abounding  in  all  warm  seas,  especially  in  the  Mediter- 
nuean  and  Atlantic.  It  is  also  occasionally  taken  on  our  Pacific  coast. 
Known  at  once  by  the  great  length  of  the  tail. 

{Sfmluivmlpet  GioAlin,  Linn.  Syst.  Nat.  i,  p.  496;  Alopecias  vulpeM  Giinther,  \'iii,  393.) 

Family  X.— CARCHARIIDiE. 
(Th^  Sand  Sharks.) 

Body  rather  elongate,  the  snout  sharp ;  mouth  crescent-shaped,  wide ; 

the  teeth  large,  long,  and  narrow,  subulate,  most  of  them  with  one  or 

two  amall  cusps  at  the  base,  their  edges  entire ;  gill-openings  rather 

hrge,  all  of  them  in  front  of  the  pectorals  ;  two  dorsals,  moderate,  sub- 

cqoal,  the  anal  similar ;  fins,  dorsal  well  behind  pectorals ;  caudal  well 

dereloped,  with  a  short  basal  lobe  and  a  notch  toward  its  tip ;  no  caudal 

keel;  pectriraLs  rather  short ;  no  nictitating  membrane ;  spiracles  minute, 

pore-like.     Genera  1  or  2,  Carcharias  Eaf.  (  =  Odontas2)ut  Ag. ;  not  Car- 

dariwt  Cnw  =:Carcharinm)  and  ''Ufigpmphodus^^'j  species  3.     Voracious 

sharks  of  moderate  size,  chiefly  inhabiting  the  Atlantic.   (Lamnida^j  part> 

Giinther,  viii,  392;  genus  Odontaspis,) 

'Teeth  Urgf),  awl-Hha|>ed,  all  or  nearly  aU  of  them  with  one  or  two  small  cuHps  at  the 
bftM Cakcharias,  2^\ 

95.-CARCHARIAS  Rafiuesque,  1810. 

Sand  Sharks. 

{Odontaspi«  AgaHsiz.) 

(Kilbesqae,  Caratteri  di  Alcuni  Nuovi  Generi,  etc. :  type,  and  only  species  mentioned^ 
Carcharias  iauruM  Raf.) 

Characters  of  the  genus  included  above,     (xdpxapo^^  rough.) 

'Ruiaod  fourth  t4?eth  of  the  upper  jaw  and  first  tooth  of  the  lower  simple,  with- 
•■t  baaal  cnspe.    ( EHgomphodus  Gill.) 

"■  ■■IflgJcnMMt  (Kitch.)  Jor.  Sl  Gilb. — Sand  Shark;  Shovel-nose. 

^«Dth  one  fifth  the  length ;  head  rather  pointed, 
9  lengthy  fins  small,  the  first  dorsal  not  much 
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larger  than  the  second,  both  similar  to  the  anal;  pectoral  fins  short, 

obtuse,  or  truncate ;  color  gmy.    L.  4  to  6  feet. 

A  small  voracious  shark  with  very  sharp  teeth,  rather  common  on 

our  Atlantic  coast. 

(SquahM  amerieanm  Mitch.  TrauH.  Lit.  Sl  Phil.  Soc.  1814,  i,  483:  SqwOmt  tiiimraiU 
Mitch.  Am.  Monthly  Mag.  ii,  1818,328:  Carchariaa  griseus  Storer,  FiiJieB  "ilasB,  217: 
Odoniaspis  americanun  Giinther,  viii,  392:  Eugamphodus  litt4n'atU  Gill,  Pioc.  Ac.  Nat. 
Sci.  Phila.  1804,260.) 

Family  [JQ.— LAMNID^. 

(The  Porbeagles.) 

Sharks  of  large  size,  with  the  body  stout,  the  mouth  wide,  with  large 
teeth,  and  the  caudal  fin  lunate,  the  two  lobes  being  not  very  unequal, 
the  upper  lobe  strongly  bent  upward ;  caudal  iieduncle  with  a  keel  on 
e^;Ch  side ;  gill-openings  wide,  all  in  Iront  of  the  pectorals,  entirely  lat- 
eral, not  extending  under  the  throat ;  first  dorsal  large ;  pectorals  large; 
ventrals  moderate ;  second  dorsal  and  anal  very  small  >  a  pit  at  the  root 
of  the  caudal;  spiracles  minute  or  absent.  Genera  3;  species  6  or 
more.  Those  inhabiting  our  coasts  have  been  much  confused  by  authors. 
{TximnicUv^  part,  Giinther,  viii,  389-392.) 
*Toeth  wifli  eiitiro  edges. 

a.  Teeth  without  basal  cusps,  long,  flexnous,  prismatic,  and  acute..  .IsUKUB,  98. 

aa.  Teeth,  or  most  of  them,  with  a  small  cusp  on  each  side  at  base,  compreasedy 

sharp,  and  somewhat  triangular *..Lamna,  27. 

•*  Teeth  with  serrated  edges,  compressed,  and  triangular  in  form . .  Carchakodon,  28. 

96.— I8UBUS  Rafine^que,  1810. 

Porbeagles. 

(Oxyrhina  Ag.) 

(Rafinesque,  Caratteri  di  Alcnni  Nuovi  Generi :  type  Isurus  oxprhifndius  Raf.=0x3frAi»fl 
spallanzanii  Bon.) 

Snout  rather  long  and  pointed ;  first  dorsal  and  pectorals  large ;  sec- 
ond dorsal  and  anal  very  small;  caudal  peduncle  slender;  teeth  long, 
lanceolate,  with  sharp  entire  cutting  edges  and  no  basal  cusps.  (fV«<r, 
equal;  <jopdy  tail;  the  two  lobes  of  the  tail  being  neai*ly  equal,  as  in  all 
the  members  of  this  family.) 

*  First  dorsal  inserted  entirely  behind  pectorals,  nearly  midway  between  pectorals  and 
ventrals.     (//ruroj)*/*  Gill.) 

85.  I.  frlaucus  (M.  &  H.)  Jor.  &  Gilb.— J/ocA^ereZ  Shark, 

This  species,  if  really  occurring  on  our  coast,  will  be  known  from  the 
other  Isuri  by  the  position  of  the  dorsal,  which  is  distinctly  behind  the 
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peetaala,  neariy  midway  between  them  and  the  ve^trals.  This  position 
is  leiweeented  in  DeEay's  figure  (Nat.  Hist.  N.  Y.  Fishes,  pi.  63,  fig. 
M).    Atlantic  Ocean ;  Cnba  (Poey). 

((kyrMiM  fimmea  MttUer  6c  Henle,  69:  Lamna  punctata  DeKay  (not  of  Mitchill), 
B8:  hmnptU  dekajfi  Gill,  Ami.  Lye.  N.  Y.  viii,  153:  Lamna  glauca  GUuther,  viii,  391.) 

**Donal  fin  ioaerted  dose  behind  the  root  of  the  pectoraUi,  much  nearer  pectorals 
than  rentrmls.     (  /mnw. ) 

M.  L  •XjrrliyacliVS  Raf.—^ Aarp-noMd  Shark;  Mackerel  Shark. 

^Pneond  portion  of  the  snout  as  long  as  the  longitiuliual  axis  of  the 
ekft  of  the  mouth,  tetrahednU,  pointeil.  Angle  of  the  mo\ith  midway 
between  the  gill-opening  and  nostril.  Teeth  —  on  each  side ;  long,  Ian- 
ttObte,  with  sharp  lateral  edges,  without  basal  cusps.  The  third  tooth 
m  each  side  of  the  upper  jaw  is  much  smaller  than  those  next  to  it.  Gill- 
vpcDings  extremely  wide^  the  \Tidth  of  the  first  being  leather  more  than 
fa  distance  from  the  last.  Origin  of  the  dorsal  fin  at  a  very  short  dis- 
tnee  from  the  base  of  the  pectorals,  which  are  falciform,  the  length  of 
ftrir  lower  margin  being  one-fourth  of  that  of  the  upper."    ( Gilnther.) 

(Storer's  figure  of  ^' Lamna  punctata^  (Fish.  Mass.  pi.  37,  f.  1)  repre- 
MDts,  80  far  as  the  position  of  *the  dorsal  is  concerned,  the  present 
Eoropean  species,  instead  of  the  preceding.  No  mention  is  made  of  the 
pKnence  of  lateral  cusps  on  the  teeth.  The  occurrence  of  a  true  Isurus 
Moor  coast  does  not  seem,  however,  to  have  been  verified,  although  it 
ii  not  improbable.) 

(Umna  punctata  Storer,  Fish.  Maes.  '225:  Lamna  «pallanzanii  GUnther,  viii|  390: 
l*9rM9  iuyrkyHchM$  H&f,  Caratt^ri,  etc.) 

97.— LAMNA  Ciivier,  1817. 
Pi  rbeagles. 
(CnrifT.  B^gne  Animal,  ii :  typo  Squalm  comubicus  Gmoliu.) 

Body  short  and  stout,  the  back  considerably  elevated  ;  snout  promi- 
M&t,  pointed ;  teeth  triangular,  pointed,  entire,  e^ach  one  with  a  small 
<wp  on  each  side  at  base  ;  (one  or  both  of  these  sometimes  obsolete  in 
tke  yoong  on  some  of  the  teeth ;)  gill-openings  wide ;  dorsal  and  pectoral 
ins  Komewliat  falcjite ;  se<tond  dorsal  and  anal  fins  very  small,  nearly 
•HKiwite  each  other ;  first  dorsal  close  behind  the  root  of  the  pectorals. 
{i^v^  a  kind  of  shark,  from  /Afita^  a  horrible  anthropophagous  monster, 
jiMo  vhich  a  daughter  of  Belus  wsis  <5hanged  by  Juno,  because  she  was 
"4  by  Jupiter ;  a  bugbear  used  by  the  Greeks  to  frighten  refractory 
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8Y«  L«  comubica  (Gmel.)  Fleming. — BeaumariM  Shark;  Porbeagle  ;  Tope, 

Snoat  conical,  pointed,  rather  longer  than  the  cleft  of  the  moatt; 
teeth  ~  or  H  on  each  side  (^  or  ~  in  European  specimens,  fide  Ofinther); 
the  third  tooth  on  each  side  in  the  upper  jaw  small ;  first  dorsal  begin- 
ning over  the  axil  of  the  i>ectorals;  color  gray.  A  large  and  fleree 
shark  of  the  North  Atlantic,  not  till  lately  recorded  from  our  coast  (A 
specimen  in  the  Museum  of  Butler  University,  from  which  the  abow 
account  was  taken,  was  obtained  by  Dr.  T.  H.  Bean  at  Wood's  Hoki 
Mass.)  ^ 

{SqiMlus  oomubicM  GnmUnj  L.  i,  1497;  Glinthcr,  viii,  389.) 

9§.>-€AB€HABODO]f  Smith,  18-. 

areat  White  Sharks. 

(Sir  Andrew  Smifch,  Proc.  Gool.  8oc.  London,  — :  type  Carcharodon  oaptmaie  8iiiitli=Cl 
nmdeleti, ) 

{ 

This  genus  dififers  from  Isurm  chiefly  in  the  dentition,  the  teeth  beiog  > 
large,  flat,  erect,  regularly  triangular,  their  edges  serrated;  first  donri'i 
moderate,  nearly  midwa^^  between  pectorals  and  ventrals;  second  dond 
and  anal  very  small;  ]>e(!toi*al  large,  ventrals  moderate;  caudal  pednndftf 
rather  stout;  spiraides  minute  or  absent  Sharks  of  very  large  inia^'; 
found  in  most  seas,    (xdit^apo^^  rough ;  oowv,  tooth.) 

3§.  €.  rondeleti  MUUcr  <&  Heule.— J/a}^^<l^'  Shark;  Atttood^g  Shark, 

Body  stout,  depth  about  5 J  in  total  leugth;  mouth  very  large;  boHl 

jaws  with  five  ix)ws  of  large,  triangular,  serrated  teeth,  those  in  tkft*^ 

lower  jaw  naiTower,  about  .^  in  each  row ;  fii-st  dorsal  somewhat  behind  J 

piM'tonils ;   caudal  tin  large  and  strong.    Color  leaden  gray ;  tips  and 

edges  of  pec^torals  black  (Storer).    One  of  tlie  largest  of  the  shaASy 

rea<!liing  a  length  of  fifteen  feet  and  the  weight  of  nearly  a  ton.    Itii 

found  in  all  tcmi)erate  and  tropical  seas,  but  is  rare  on  our 

Americ4in  specimens  have  been  named  C.  atwoodiy  but  are  probaUy 

distinct  fLX)m  the  Eui-oiM^an. 

(MiiHei*  <&  Honlo,  Pla^iostoiues,  70;  Giiutlier,  viii,  'Jl^2:  Carchariae  atwaaii 
Fishes  Mjui8.22'i.) 

Family  Xn.— GETORHINID^. 

(The  Basking  Sliarks.) 
Sharks  of  immense  size,  with  the  gill  openings 
tending  from  the  back  nearly  to  the  median  Kn^ 
them  in  front  of  the  pectorals;  month  mnAtatt^ 
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nerouB,  coniGal,  without  cosim  or  serratnre^;  no  nictitating  mem- 
m? ;  ^indes  very  small,  above  the  comers  of  the  mouth ;  iirst  dorsal 
g6y  aiidway  between  pectorals  and  vcntrals ;  second  dorsal  and  iinal 
aU;  OMidal  fin  Innate,  the  upper  lobe  considerably  the  lai*ger;  caudal 
tanele  keeled;  pectorals  and  ventrals  large.  A  single  genus,  with 
ibaUy  but  one  species;  the  largest  of  living  shai*ks;  inhabiting  the 
rthem  aeoa.    (Lamnidasj  part,  Giinther,  viii,  304 ;  genus  Selache.) 

99.-CETOBHIIVIJS  Blainvillc,  1810. 

Basking  Sharks. 

(^«/ac^  Cavior.) 

tiinrille.  Ball.  Soc  Philom.  1810,  p.  169:  type  Cetorhinus  gunner i  B\Am\\  =  Sqwalus 
L.) 


The  characters  of  the  genus  are  included  above.  (x>;7or,  whale ;  fiivtiy 
Aark  (ISqHatina)^  fix)m  />eWy,  a  file  or  rasp,  the  rougli  skin  of  the  shark 
sing  used  for  polishing  wood  and  marble.) 

K  C.  ■UUClBiVS  (L.)  BlainviUe.~Ba«lriii^  Shark, 

Body  mgoee,  the  skin  very  rough,  with  small  spines ;  head  small ; 
loit  blunt;  eyes  small;  teeth  in  six  or  seven  rows  in  each  jaw,  al>out 
H in  each  row;  first  dorsal  large,  triangular,  over  the  space  l)etween 
eelonds  and  ventrals ;  second  dorsal  much  smaller,  i*ather  larger  than 
ttl;  tail  large.  Largest  of  the  sharks,  reaching  a  length  of  nearly 
xtyfeet;  found  in  the  Arctic  seas;  straying  southward  to  Portugal 
ad  Virginia. 

(4|mIm  majciwuu  L.  Sytit.  Nat. :  Selitchus  nuiximwt  Storer,  Fisli.  Mass.  229 :  Selaehc 
iGfinther,  viii,  :)94.) 


Family  XIII.— RHINODONTID^. 
(The  Whah  Sharks.) 
Origin  of  the  first  dorsal  fin  somewhat  in  advance  of  the  ventrals ;  the 
•ewid  small,  opposite  to  the  anal ;  both  without  spines ;  a  pit  at  the 
f«ot  of  the  caudal,  with  the  lower  lobe  of  the  caudal  well  develoi)ed ; 
■fciK  of  the  tail  with  a  keel;  no  nictitating  membrane;  Hi)iracles  ver>' 
•all:  mouth  and  nostril  nciir  the  extremity  of  the  snout;  ti^eth  very 
■all  and  numerous,  conical;  gill-openings  wide,  the  last  oiw  above  the 
k*e  of  the  iHJCtorals.  Large  sharks,  of  warm  seas.  Two  species  are 
,  Bkdy4>don  typicus  from  the  Cape  of  Good  Hope,  and  the  follow- 
"^kimodomUda:  Giinther,  viii,  396.) 

"•- *d  Mid  acutely  pointed^  swollen,  and  with  a  heel-like 
^ililMMe MlCRISTODUS,  30. 
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80.— MICRISTODUS  GUI,  1865. 

(GUI,  Proc.  Ac.  Nat.  Sci.  Phila.  1865,  177:  type  MicrUttadue  pMnotatu$  Oill.) 

Thi8  genus  is  known  Iroin  its  teeth  only.  Tliese  are  described  as  f61- 
lows:  ^'Tlie  teeth  are  fixed  and  extremely  minute,  the  largest  little 
more  than  a  Ihie  in  length  (in  a  shark  20  feet  long)  and  decrease 
towards  the  ends  of  the  jaw ;  they  are  disposed  in  regularly  transverse 
rows,  of  which  there  tire  164  to  167  on  each  side,  while  in  front  there 
are  13  to  16  in  each  transverse  row ;  each  tooth  is  recurved  backwards 
and  acutely  i)ointed,  swollen  and  with  a  heel-like  projection  in  fh>nt 
risingfrom  its  base." — {€hlll.)  (inxpo^^  small;  'utto-:^  an  upright  projection; 
6t}oh':^  tooth.) 

40.  HI*  puuctatus  Gill. 

A  very  large  spotted  shark  found  in  the  Gulf  of  Galitbniia.  (Gill, 
Proc.  Ac.  Nat.  Sci.  Phila.  1865,  177.) 

Family  XIV.— HETERODONTID^. 

{Th^  Port  Jackson  Sharks.)  ^ 

Sharks  with  two  dorsal  fins,  both  provided  with  spines ;  the  first  dor- 
sal opposite  to  the  space  between  pectorals  and  ventrals;*  the  second  in 
advance  of  the  anal.  Body  elongated,  obtusely  trihedral,  gradually  tajier- 
ing  from  the  anal  region  towards  the  caudal  fin ;  head  high,  with  the  fore- 
head declivous,  little  prominent;  nostrils  confluent  with  the  mouth; 
mouth  rather  narrow,  the  upper  lip  divided  into  seven  lobes,  the  lower 
with  a  fold ;  spiracles  small,  below  the  lower  part  of  the  eye ;  no  nictitat- 
ing membmiie;  gill-openings  rather  narrow;  dentition  similar  in  both 
jaws,  viz,  small  obtuse  teeth  in  front,  which  in  the  young  are  pointed, 
and  provided  with  three  to  five  cusps ;  the  lateral  teeth  large,  i)ad-like, 
twice  as  broad  as  long,  arranged  in  oblique  series,  one  series  being  formed 
by  much  larger  teeth  than  those  in  the  other  series ;  caudal  fin  moderate. 
Genera  1, 2,  or  3 ;  species  about  4 ;  inhabiting  the  Pacific  Ocean.  Of  mndi 
interest  to  palseontologists  from  their  supposed  relation  to  certain  extinct 
types.  {Cestraoiontidoj  GUnther,  viii,  417,  418;  but  Heterodontus  has 
priority  over  CestracUyn.) 

*  Bruncliial  region  longer  than  high,  the  Klits  boing  little  cloogat'ed ;  molar  t«eth  fiat 
and  closely  contiguouH Gyropleitrodus,  31. 

31.— OYBOPI^fiUBODUS  Gill,  1863. 
(Gill,  Proc.  Ac.  Nat.  Sci.  Phila.  181)2,  489;  type  Cestracton/ranctact  Girard.) 

The  charact<er8  distinguishing  this  group  from  Heterodontus  are  thus 
given  by  Professor  Gill : 


14.   HSTBRODONTID.fi— GYR0PLBUR0DU8.  33 

^In  the  latter  genus,  the  branches  of  the  lower  jaw  are  at  first  con- 
tigaons  and  diverge  from  each  other  at  an  acute  angle,  while  in  front  of 
the  ohiiqae  whorls  of  molars,  and  between  the  acute  teeth  of  the  front 
which  encaroaeh  on  the  sides,  a  cordiform  area  exists.  The  lateral  or 
mfibur  teeth  are  numerous,  and  arranged  in  oblique  whorls,  which  rapidly 
iftoease  in  size  to  the  fifth,  behind  which  they  again  decrease.  The 
bmichial  apertures  are  also  comparatively  large,  the  first  being  longer 
than  the  length  of  the  branchial  region. 

"In  6frapleurodu8j  the  branches  of  the  lower  jaw  are  widely  separated 
by  an  interval  rounded  in  iVont  and  becoming  wider  behind,  the  sides 
themselves  being  curved  outwards;  the  acute  teeth  are  confined  to 
Uie  front  and  the  molar  teeth  are  few  and  disposed  in  about  four  whorls, 
tbe  first  three  of  which  slightly  increase,  while  the  foarth  is  almost 
nidimentary.    The  branchial  area  is  almost  oblong.'' 

Head  short  and  high,  broad,  but  with  subvertical  sides;  the  forehead 
very  declivous  from  eyes,  and  with  the  snout  wide  and  transverse,  but 
prominent ;  two  blunt,  diverging  ridges  are  continued  from  each  side  of 
tbe  mont  and  abruptly  merge  into  the  more  conspicuous  superciliary 
ridges,  the  interval  between  which  is  nearly  plane ;  teeth  in  iront  digi- 
tMed,with  three  or  four  cusps,  quincuucially  distributed  in  rows  slightly 
converging  toward  the  middle ;  in  tbe  upper  jaw,  ou  the  sides,  molars 
oblouff  and  llattened,  arranged  in  about  four  oblique  whorls,  uniform  or 
iucreaHing  backward,  except  the  hist,  which  is  smallest;  ou  the  sides  of 
the  lower  jaw,  also,  are  molars  oblong,  with  flattened  crowns,  and  arraiii^ed 
ill  tmusversely  oblique  whorls,  but  decreasing  backwanl  (Gill),  One 
Hpecies  known.     (rV^^i  ring  or  whorl;  T.Xtupo-^^  side;  oooD^,  tooth.) 

II.  G.  fyaiiciKci  (Gnl.)  Gill. 

Dorsal  fins  considerably  i)roduced  backward  at  their  j>o8terior  au^le; 
the  compressed  si)ine  forming  about  half  of  the  base  of  each  lin ;  anal 
to  large,  din»cted  very  obliquely  backwards,  reaching  the  root  of  caudal ; 
caudal  fin  forming  alnmt  one  fourth  of  the  length;  color  brownish,  varie- 
gated with  sparsely  scattennl  small  black  spots  all  over  the  body  and 
fiiw.    (Joast  of  California  (Gill), 

\f'€»traeioH  fianciaci  Giruixl,  Piik;.  Ac.  Nat.  Sci.  Phila.  1854,  19G;  Cc^tracion  francisco 
Glinther.  viii.  41G;   Gill,  Proi-.  Ac.  Nat.  Sci.  Phila.  1862,  492.) 

Bull.  Nat.  Mus.  No.  l(i 3 
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Family  XV.— HEXANCHID^. 

{The  Cow  Sharks.) 

Body  elongated,  somewhat  depressed  anteriorly,  tapering  towards  t 
c^iudol  fin.  Head  depressed,  oblong  and  semi-oval  or  semi-elliptii 
above,  with  the  snout  projecting.  Eyes  submedian  or  anterior,  wIUk 
niotitating  membranes.  Mouth  inferior,  large,  arched  in  front,  no  lab 
fold.  Teeth  in  the  two  jaws  unlike ;  in  the  upi)er  jaw  one  or  two  pa 
of  awl-shai)ed  teeth,  the  next  six  teeth  broader,  and  each  provided  wi 
several  cusps,  one  of  which  is  much  the  strongest  Lower  jaw  with  i 
large  comb-like  teeth  on  each  side,  besides  the  smaller  posterior  teei 
Spiracles  small,  on  the  side  of  the  neck.  Only  one  dorsal  fin^  without  qrai 
opfosite  the  anal^  and  similar  to  it.  No  pit  at  the  root  of  the  caudal  f 
Gill-oi)enings  wide,  six  or  seven  in  number.  Genera  2;  species  4 
more ;  mostly  of  the  Eastern  Atlantic  (Nbtidanidas  Giinther,  via,  38 
S99.) 
*  QiU^peningA  Aoven  on  each  side Heftaxcus,  \ 

S9.— HJBPTANCIJS  Rafineaqne,  1810. 
PerUms. 

CNoHimmM  Cuvier,  1817.) 
{Htplrmmtkim*   RtkAwpm\\v^  Caratteri   di  Alcnni  Nuovi  Gcoen,  elc:  type   SqmH 


Characters  same  as  those  of  the  family  with  the  addition  of  giU-ojfi 
fnfir  iN^^rrm  which  separates  this  genos  from  HeMtmems.  (^rro,  sem 
«r^M  l)t»ul  or  sinus,  for  gill-opentng.) 

^^  iSiKHit  slHMTt  ami  nHinded ;  cleft  of  the  moath  broader  than  long. 

siniittc  iiM^lian  )Huiitcd  tooth  in  the  apper  jaw:  tlie  Iowm*  mediaii  tdi 

Willi  lali^fH)  ciis{^  biit  without  cential  cii$p.    The  first  ensp  of  the  kfi 

tii^li  19  iiiiich  stn^ij^NT  t  han  the  othef^  and  scfTi^ 

V  f ^iraH^r.^    l^ark  Mnt^^Oi  |srAy«  with  wmy  raiall  inrs«iw  hiac*  UoUi 

T^l  HHUv  than  t^tw"  thinl  %^  t\^^  Iciiinh.    Sue  laif^.    C«^  of  6i 

lU^  t\^  i\iKftwtii;A;  iK^  nm^  al  ^n  Fmnct^irw  ^ 

y  > v>i^^<i>  >  »»Miw»»  vN^x  »fr^  R^^:^^  Amt»u>I :  \i>a>ii»miwifat€ltlwi^iii^  >—*'*' 
H^yNJfcitf  «MK^^MHt  A^f^M^  rtv^v  OftL  Xm«  ^ri.  v  T^:  ^^MiviyMiaiVMiii 


16.   8QUATINID2B — SQUATINA.  35 

Sdpbe-family  SQUATINOIDEA. 

(2%0  Squatinoid  Sharks.) 
Family  XVL— SQUATINID^. 

{The  Angel  Sharks.) 

Biy-Iike  Bhariks.  Body  depressed  and  flat;  month  anterior;  teeth 
aeioaly pointed,  distant;  pectoral  fins  very  large,  expanded  in  the  plane 
nf  the  body,  bat  free  from  it,  being  deeply  notched  at  the  base ;  ventral 
fas  V6iy  large ;  two  small  snbeqnal  dorsal  fins  behind  the  ventrals ;  no 
■ilfln;  caudal  fin  small ;  gill-openings  wide,  subinferior,  partly  covered 
\f  tbe  base  of  the  pectoral ;  spiracles  wide,  crescent-shaped ;  behind  the 
€fm;  nostrils  on  the  front  margin  of  the  snont^  with  skinny  flaps.  A 
so^e  genus,  with  perhaps  but  one  species.  Sharks  of  singular  appear- 
aiee,  inhabiting  most  seas.    (Rhinid^e  Giinther,  viii,  430.) 

SS.— SilUATINA  Dum^ril,  1806. 
Angel  Sharks. 

(i^Atna  Klein.) 

(AMroTMidi,  Dom^ril,  Zool.  AnaL  1806,  :  type  Squalus  sqtuUina  L.  =  Squatina  an- 
ftltuDvan.) 

The  characters  of  the  genus  are  included  above.  {Squatina^  the  Latin 
Bune  of  &  angelusy  from  sqvatusj  skate.) 

^  8.  aanelVS  Dmn^ril. — Angel-flah  ;  Monk-fish  ;  Angel  Shark. 

Bluish  ash-gray  above,  much  blotched  and  speckled ;  beneath  white ; 
cudal  fin  short  triangular,  lower  lobe  lougest ;  dorsal  fins  short  and 
kigli ;  skin  rough,  with  small  stiff  prickles,  largest  along  the  middle 
fine  of  the  back ;  eyes  small.  A  small  shark,  with  expanded  pectorals, 
Bkea  ray,  found  in  most  warm  seas,  not  very  common  on  our  coasts. 
Oor  species  has  been  generally  considered  as  distinct  from  the  Euro- 
tmn,  nnder  the  name  S.  dumerili,  but  without  evident  reason.  A  spe- 
cies considered  by  Dr.  Giinther  to  be  identical  with  Squatina  angelus 
^  oeeors  on  our  Pacific  coast. 

wqmmHmalj,  Syst.  Nat.:  Squatina  angelus  Dum^ril,  Zool.  Anal.  102:  Squalus 
LsteBttrt  Journ.  Ac  Nat.  Sci.  Phtla.  i,  225:  Ehina  squntina  Q\Xnther,  yiii,  430: 
-<—  A~»-  Proc.  Cal.  Ac.  Nat.  Sci.  1^59,  29.) 
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Order  E.— RAI^. 

(The  Rays.) 

Gill-openings  inferior,  slit-like,  five  in  number;  spiracles  present;  no 
anal  fin;  dorsal  fins,  it*  present,  inseited  on  the  tail;  body  typically 
disk-like,  broad  and  flat,  the  margin  of  the  disk  being  formed  by  the 
expanded  pectorals.  Tail  comparatively  slender,  the  caudal  fin  smalL 
With  the  exception  of  the  Eaiidcej  most  or  all  of  the  rays  are  ovo-vivi- 
parous.  (Suborder  Bataidei  Giinthcr,  viii,  434-498.)  (Latin,  rata  or 
raja^  a  ray.) 

*  Tail  comparatively  thick,  usually  with  rayocl  dorsal  and  caudal  fins ;  no  Herratod 
caudal  spine  nor  separate  cephalic  fins.    {Pachjfura,) 
a.  Snout  saw-like,  much  ])roduce<l,  armed  with  strong  lateral  teeth  ..Pristida,  17. 
aa.  Snout  not  saw-like. 
b.  Disk  passing  gra<lually  into  the  long  stout  tail ;  ixictorals  not  extending  to 

the  snout Rm^ioBATiD^  la 

bh.  Disk  abruptly  contracted  at  base  of  the  tail. 

c.  Electric  organs  present ;  disk  perfectly  smooth Torpedinid^,  19. 

ec.  Electric  organs  absent ;  disk  and  tail  more  or  Ic^ss  prickly Raiidjs,  20. 

'*  Tail  very  sleudcr,  whip-like,  its  fins,  if  any,  small  and  near  its  base.    {Masticura,) 
(L  Pectoral  tins  uninterrupted,  conlluent  around  the  t>nout ;  teeth  small. 

TUYGONIDJE,  21. 

dd.  Pectoral  tins  interrupted,  the  appendages  on  the  snout  ("  cephalic  fins") 
separate  from  the  pectorals. 

e.  Teeth  large,  flat,  tessellated MYUOBATiDiE,  22. 

ee.  Teeth  very  small,  flat  or  tubercular CEPiiALOPTKiUDiE,  23. 

SUPEK-FAMILY   PRISTOIDEA. 

(Tlie  Prist&id  Rays.) 

Family  XVII.— PRISTID^. 

(Tlw  Satc-fishes.) 
Body  elongate,  depressed ;  pectoral  fins  moderate,  the  front  margin 
quite  free,  not  extending  to  the  head ;  snout  produced  into  a  very  long, 
thui,  flat  blade,  which  is  armed  with  a  series  of  strong  tooth-like  pro- 
cesses along  each  edge;  teeth  in  jaws  minute,  obtuse;  gill-openings 
moderate,  inferior;  spiracles  wide,  behind  the  eye;  nostrils  inferior; 
no  tentacles ;  no  nictitating  membrane ;  dorsal  fins  large,  without  spine, 
the  first  nearly  opposite  the  veiitrals.  Caudal  well  develoiMjd,  bent 
upwards ;  a  fold  along  each  side  of  tail.  A  single  genus,  with  five  or 
moi*e  species,  inhabiting  warm  seas,  sometimes  ascending  the  rivers.  A 
xamily  of  sharks,  PrMiophoridcBy  similarly  armed  with  a  ^^  saw,"  occurs 
in  the  Paeific  Ocean.    {Pristidw  Gtinther,  viii,  430-439.) 


]&  EHINOBilTIDiE — RUINOBATUS.  37 

84.— PRI8TI8  La'ham,  1794. 
Saw-fishes. 

(UtkaiB,  TnuiB.  Liim.  Soc.  ii,  p.  276:  type  Squalus  prUHs  1j,=  PrisUt  aniiquarum 


Hie  characters  of  the  genus  are  included  above.  {KpitTTq^.^  the  ancient 
aaneoftbe  saw-flah,  from  r/x'^m^T,  a  sawyer.) 

ill  P«  UitMiVOnuB  Latham.— iSaio-yi«A. 

Anterior  dorsal  opposite  ventrals ;  caudal  fin  without  lower  lobe ;  ros- 
M  teeth  in  16  to  20  pairs,  nearly  equidistant,  stout,  provided  with  a 
eot&g  anterior  edge ;  the  size  of  the  teeth  subject  to  considerable  varia- 
tuns;  caudal  fln  without  lower  lobe ;  color  grayish.  Length  10  to  15  feet. 
Atiantic  Ocean ;  common  on  both  shores,  especially  southward ;  probably 
CBtering  rivers. 

(Spc2Mprj»ii«  L.  Syst.  Natune:  PriBH$  anUquorum  Latham,  Trann.  Linn.  Soc.  1794, 
8,87;  OOnther,  viii,  438.) 

•  Family  XVIII —RHINOBATID^ 

{The  Long-nosed  Rays.) 

Shark-like  rays.  Trunk  gradually  passing  into  the  long  and  strong 
till,  which  is  provided  with  two  well-developed  dorsal  iins,  a  caudal  fin 
Mid  a  conspicuous  dermal  fold  on  each  side ;  disk  not  broad,  the  rayed 
portion  of  the  pectoral  llns  not  being  continued  to  the  snout ;  no  conspic- 
WMW  spines,  the  skin  being  nearly  smooth ;  no  electric  organs.  Genera 
3  to  5;  8|)ecies  about  15;  inhabiting  warm  seas.  The  form  of  the  body 
is  as  mncli  shark-like  as  is  that  of  the  shark  Squatina.  (Rhinobatidas  Q\m- 
ther,  ^^ii,  440-448.) 

'Fliil  doraal  miick  behind  the  ventralH;  anterior  naaal  valves  not  confluent. 

RmxoBATUS^  35. 

35.— BHIIVOBATUS  Block  <&  Schneider,  1801. 

(Sekneider  od.  Bloeh.  Ichthy. :  typ<*  Rhinohatus  rhinohatati  Bh»cli  &  S('hneider=fiAi»o- 
Utttu  granulatuH  Cuv.) 

Body  depressed,  gradually  passing  into  the  tail.    Cranial  cartilage 

produced  into  a  long  rostral  process,  the  space  l)etween  the  pixicess  and 

Vm  pectoral  fin  being  filled  by  membrane.     Spiracles  wide,  behind  the 

1*;  nostrils  oblique,  wide  ;  anterior  valves  not  confluent.    Teeth  ob- 

^■dlii  im  indistinct  transverse  ridge.    Dorsal  fiiiH  without  spine ; 

••^^tance  behind  the  ventral  fins.    Caudal  fin  without 

Nark,  Squatina;  fiaro^j  a  skate.) 
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45.  R*  productus  Ayres. 

**  The  anterior  na^al  valvo  is  tlilate^I  into  a  verj'  narrow  lateral  fold, 

scarcely  projectin^^  beyond  tb©  nasal  margin.    The  lengtli  of  the  nostril 

id  slightly  more  than  its  distance  from  the  lateral  margin  of  the  head 

and  more  than  the  distance  between  the  inner  angles  of  the  nostrils,  and 

niut'h  lesH  than  the  width  of  the  mouth,  which  is  very  slightly  arelied. 

Snout  produced,  the  distance  between  Ihe  outer  angles  of  the  nostrils 

being  ■}  of  that  between  the  mouth  and  the  end  of  the  snont.    A  series 

of  small,  depi^essed,  polished  spines  along  the  median  ridge  of  the  back; 

groups  of  small,  poHvshed  tnl>eixjles  on  the  orbital  margin  and  on  the 

shoulder.    A  broail  groove  between  the  rostral  ridges,  which  are  sepa* 

rated  along  their  entire  length.     Snout  lighter  colored  than  the  rest  of 

the  body." — {Streets.)    Coast  of  Calitbrnia  and  southwaixl. 

(AyrcwMSS.;  Girard,  Proc.  Ac.  Nat.  Sci.   Phila,  1854,  196;  Stnsrt-s,  BiiU*  U.  S,  Nat. 
Wan.  viK  lt^7,  55:  Mhitwhatus  Umorhjfndnis  QiiuihGT^  vUi,  444.) 

.  Super-family  TORPEDINOIDEA. 

^H    .  (The  Torpedinoid  Rays,) 

■  Family  XIX.— TORPEDINID^, 

^^  {The  Numb-Jlshes*) 

Rays  with  the  trunk  broad  and  smooth ;  the  tail  comparatively  ehori 
and  thick,  with  rayed  caudal  fin,  and  eommonly  two  rayed  dorsal  flns 
the  first  of  which  is  over  or  behind  the  ventrals ;  a  longitudinal  fold  on  each 
side  of  tail;  anterior  nasal  valves  confluent  into  a  quadningidar  lobej 
an  eleetric  organ  composed  of  hexagonal  tubes  between  the  pectoral 
lins  and  the  head.  Genera  6 ;  species  about  15 ;  lar^  rays,  noted  for 
their  power  of  giving  electric  shoekH ;  found  in  most  »eas,  ( Torpedtnidm 
Oiinther,  viii,  448-455*) 
•Dorsal  linstwo;  ventrals  iwpiimt*^;  spirai'les  wen  betind  tho  eyee-.-.ToaPKOOi  3il. 

Electrw  Eayn, 

(Dum^ril,  Z<K>1.  Aualyt.  p.  102:  type  Haia  torpedo  L.) 

Electric  rays  %vith  the  disk  very  broad,  almiptly  contracted  at 
tail;  two  doi^alfiuH ;  cuudal  tin  well  de^'eloped;  ventral  tins  hi  rge,  sepa- 
rate; spiracles  large, placed  behind  theeyes;  mouth  Bmallf  teeth  iioiuted; 
8kiu  perfectly  smooth.     Large  rays,  chiefly  inhabiring  the  Atlantic^ 


UH 
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90.   RAUDJS — ^RAIA.  39 

II.T*  memiAemtmMMBStorer.^Cramp'fiah;  Torpedo;  yumb-JUk. 

Fint  dorsal  more  than  twice  as  large  as  second,  placed  over  the  ven- 
ktb;  fli^iadeB  not  fringed,  their  edges  smooth  ;  color  almost  uniform 
blad,  with  obscure  darker  spots ;  beneath  white ;  length  2  to  5  feet ; 
bmdUi  f  of  lengthy  the  disk  very  blunt  or  almost  emarginate  in  front. 
AOntie  eoast ;  not  very  common. 

(fitciw,  Am.  JoariL,  Sci.  ArtSi  45,  p.  165 ;  Storer,  Fi»hea  Mass.  247. ) 
47*  T.  caMfonUca  Ayies.— Call/ontia  Cramp-fish, 

Diik  grayish  brown  above,  thickly  spotted  with  black ;  disk  broad 
and  nmnded,  forming  more  than  half  the  entire  length ;  teeth  small, 
f«y  sharp.    Coast  of  Califomia.    (Ayren.) 

(ijnt,  Pioo.  Cal.  Ac  Nat.  Scl.  1&54,  70.) 

Super-family  RAIOIDEA. 

(T\e  True  Bays.) 

Family  XX.— RAIIDiE. 

(The  Skaten.) 
Bays  with  the  disk  broad,  rhombic,  more  or  less  t^inous  or  rough ; 
tail  stoat,  rather  long,  with  a  longitudinal  fold  on  each  side,  the  skin 
ttmmonly  rough  with  spines ;  usually  two  dorsal  iins  and  sometimes  a 
caudal  fin  present  on  the  tail ;  pectoral  fins  extending  to  the  snout ; 
TeDtrals  large ;  no  serrated  spine  on  the  tail ;  no  electric  organs ;  ovi- 
panms,  the  eggs  being  laid  in  large  leathery  egg-cases,  four-angled,  with 
twolong  tubular  '*  horns  ^  at  each  end.  Genera  4  or  more ;  species  40,  most 
of  them  belonging  to  the  genus  Raia.  Skates  of  generally  small  size ; 
famd  in  all  seas. 

Cinbl  tin  radimentary  or  absent ;  ])ectoral8  not  confluent  around  the  snont ;  ven- 
trals  deeply  notched ..,.-.Raia,  37. 

3Y.— BAIA  Linnieus,  175H. 

Rays. 

(irtfili^-LinnabOMy  Syst.  Nat.  :  type  Jiaia  clavata  L.) 

This  genus,  as  here  understood,  comi>rises  all  those  Raiidw  which  have 

tke  pectoral  fins  not  continued  around  the  snout,  the  veutrals  deeply 

Mehed,  and  the  caudal  fin  little  dcvelojx'd  or  wanting;  tlio  tail  is  very 

^tiaetflrom  the  disk,  and  is  provided  with  two  rayed  dorsal  fins;  the 

iy  is  usually  more  or  less  spinous ;  the  dentition  differs 

'he  male  is  usually  provided  with  a  diflerentiated 

'>ectoral.    Si)ecies  numerous. 


40    coHTRiMrnon  to  aosra 


Ottr  kiiowlffdi^  0f  tbe  Amoicaii  | 
v4mfumim  until  t^sj  lately^  the 
bavlog  been  mode  bj  Mr.  Oarman  j 
rolkjwjii^  sMscmmt  m  based.    {Rata  t 
tlm  i^entut.) 

l.~Af!4 

*  OfttUae  of  tb«  vlidk  anlarifir  to  tlie  i 

tip  of  the  snout. 

*  t  Hows  of  teetb  about  If. 

<I9,  R,  erlnacea  Mitchill,— CowwMBi  j 

Fuini  rfiutiiboid,  with  all  the 

anterior  extr*nmou!*  of  the  peetor 

Udi*rally  i^dmpressed  and  hooked  hi 

ovc^r  the  lieatl^  alK)ve  the  epimcli 

th*'  hjw^k,  the  iiiediau  line  of  whi 

hu'iier  iiirdhiti  t^eriet*,  oxeept  in  thi 

HhouldiT  ginlle;  inaer  |>osterior  ad 

in  the  nialen  ne^r  the  exterior  ang 

hirj^o  4*ioctih^  hookn^  pointing  baeki 

m*ah*f^  on  vnvh  side  of  the  vent; 

the  nudes;  all  blnnt  in  the  females ^ 

with  a  dernml  fold ;  caudal  fina  roQ 

llpfht  bmwn,  witli  suiall  i-oimd  spot 

the  nnde8*    L.  i  to  2  faet  ( Gannan*) 

ukuteH  I  abundant  on  our  eoast^  especi 

(J^iii«i  ffinavta  Mitchlllt  Am.  Jonni.  ScL 
vitl,  4m;  Qimmtu  L  (».  176.) 

ft  Rowji  of  uHh  U  eft  to  US)- 

49.  R.  eretlntli  MitehUl.— eifrrffilcil  Ray;  j 

tU'neml  form  and  iippeaninee  of  the 
npiuiw  Hiuiilan  exeept  that  adtlitional  j 
the  Imsk  and  aloui:  the  side.s  of  the  taj] 
with  nmall  wpiue^s;  Jaws  eurveil.  Color 
niKUv'i:  II  tnitiJiliRTnt  spai\*  on  each  side 
ungle  of  the  |H^?tcind  thea*  is  VLmM^ 
oiHxlttn^  with  a  dark  ^u^t  in  iheeen^rea 
spots  ofteti  prest'nt  \  G^rmmm). 


'^ 


<99m.\ 


iU^}  «f  tb<> 
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Our  knowledge  of  the  American  species  ha«  been  in  a  state  of  great 
confiision  ontil  very  lately,  the  first  careful  comparison  of  the  speoies 
having  been  made  by  Mr.  Oarman  in  1874.  On  his  excellent  pajier*  tito 
following  account  is  based.  [Raiu  or  Raja^  the  Latin  name  of  fishes  of 
this  genus.) 

1. — Atlantic  Species. 

*  Ontline  of  the  disk  anterior  to  the  spiracles  rounded,  not  forming  an  angle  at  the 

tip  of  the  snout. 

*  t  Rows  of  teeth  about  JJ. 

48.  B.  erinacea  Mitchill.— C^num  Skate;  Little  Skate;  Tottaoixhboz, 

Form  rhomboid,  with  all  the  angles  rounded ;  spines  largest  on  the 

anterior  extensions  of  the  pectorals,  where  they  are  dose-set,  strong, 

laterally  compressed  and  hooked  backwards ;  smaller  ones  are  scattered 

over  the  head,  above  the  spiracles,  above  and  in  front  of  the  eyes,  on 

the  back,  the  median  line  of  which  is  comparatively  smootli,  without 

larger  median  series,  except  in  the  young.    A  triangular  patch  on  the 

shoulder-girdle;  inner  i>osterior  angles  of  the  pectorals  nearly  smooth; 

in  the  males  near  the  exterior  angles  of  the  pectorals  are  two  rows  of 

large  erectile  hooks,  iK)inting  backwards.    Females  with  groups  of  small 

scales  on  each  side  of  the  vent;  teeth  small,  the  middle  ones  sharp  in 

the  males ;  all  blunt  in  the  females ;  jaws  much  curved;  eai*.h  side  of  tail 

with  a  dermal  fold ;  caudal  fins  rough,  not  separate  to  the  base.    Color 

light  brown,  with  small  round  spots  of  dark  brown ;  females  larger  than 

the  males.    L.  1  to  2  feet  ( Oarman.)    The  smallest  and  commonest  of  our 

skates;  abundant  on  our  coast,  especially  northward. 

{Rata  erinacea  Mitchill,  Am.  Joum.  Sci.  Arts,  xi,  290,  1825:  Eaia  egJamtoria  GUnther, 
viii,  462;  Garman,  1.  c.  176.) 

ft  Rows  of  teeth  SHirM"  Hi)- 

49.  WL  ocellata  WitchiW.^OceUated  Ray;  Big  Skate. 

General  form  and  api>earance  of  the  preceding;  the  arrangement  of 

spines  similar,  except  that  additional  rows  of  spines  are  present  down 

the  back  and  along  the  sides  of  the  tail;  caudal  fin  not  separate,  rough 

with  small  spines ;  jaws  curved.    Color  light  brown,  with  rounded  dark 

spots ;  a  translucent  spiUM3  on  each  side  of  the  snout ;  near  the  posterior 

angle  of  the  ])ectonil  there  is  usually  (but  not  always)  a  large  white 

ocellus,  vrith  a  dai*k  spot  in  the  cenjbre  and  a  dai*ker  border;  two  smaller 

similar  spots  often  present  {Oarman).    Size  very  much  larger  than  the 

*  On  the  SkatoH  (Rajse)  of  the  Eastern  Coasts  of  the  United  States:  By  8.  W.  Ott- 
man.    <Proc.  Bost.  Soc.  Nat.  Hist,  xrii,  Nov.  4, 1874,  pp.  170-181. 
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pnoeding  species,  leaching  a  length  of  nearly  three  feet.    The  egg- 
euesue  more  than  twice  as  large  as  those  of  the  smaller  species. 

(HhvUIl  Trans.  Lit.  &  Phil.  Soc.  1,  477,  1815:  Baia  diaphanea^  pt.;  Storer,  Fish. 
Mm  MO;  Oaniuin,  I.  c.  177.) 

**Ovtliiieofiliediak  anterior  to  the  spiracles  forming  a  more  or  less  marked  angle 
at  the  tip  of  the  snout. 

Ungle  at  tip  of  snout  short  and  obtuse ;  rows  of  teeth  |f ;  body  and  tail  with 
Itfge  hneklers. 

Ml  B.  imdUata  Donoyan.~iSlarry  Bay. 

In  addition  to  the  spines  on  the  pectorals,  head,  back,  and  tail  common 
to  the  preceding  species,  this  species  is  marked  by  the  presence  of  large 
ipinoos  plates  or  bucklers.  These  are  large  strong  spines,  with  broad 
itdlate  or  shield-like  bases.  They  are  arranged  as  follows :  One  or 
tvo in  front  of  each  eye;  one  on  each  side  between  the  eye  and  the 
finde;  a  pair  on  the  shoulder,  the  smaller  in  front;  and  fourteen  or 
■m  forming  a  dorsal  row,  beginning  just  back  of  the  head  and  extend- 
iBfto  the  caadal.  An  irregular  row  of  spines  on  each  side  of  the  tail, 
ieptrated  from  the  membrane  by  a  band  of  shagreen ;  males  with  two 
VBOfe  rows  of  claw-like  spines  on  the  pectorals.  Teeth  with  a  long 
tep  pointy  rising  from  the  middle  and  hooking  backwards  in  the  male, 
Muntish  in  the  female;  females  larger  than  the  males  and  more  spinous. 
{(hrman).  Size  medium.  L.  IJ  to  2 feet.  North  Atlantic;  found  both 
ni  America  and  Europe. 

(£m  rcdiaia  Donovan,  Hist.  Brit.  Fish,  v,  pi.  114, 1820;  GUnther,  viii,  460;  Gar- 
■ttt  1.  c.  177 :  Baia  americana  DeKay,  260. ) 

♦t AagUf  at  tip  of  snout  acute,  moderately  produced ;  rows  of  teeth  f^. 

'I*  B.  eglanteria  Lac^pMe.— JSrur  Bay. 

Prickles  comparatively  small  and  very  sharp,  most  numerous  on  tlie 
interior  portion  of  the  pectoral,  over  the  head,  ou  the  snout,  on  the 
nddle  of  the  back,  and  on  the  tail  between  the  rows  of  larger  ones ; 
calarged  spines  present  around  the  eyes  and  spiracles,  on  the  middle  of 
the  snout,  in  a  median  row  along  the  back,  and  in  two  rows  along  each 
•de  of  the  tail ;  these  spines  very  sharp,  larger  and  smaller  ones  alter- 
attingin  the  rows:  a  large  spine  in  the  middle  of  each  shoulder;  a 
vine  between  the  caudal  fins.  Colbr  brown,  with  bands,  bars,  lines, 
I  and  8i>ots  of  darker  in  the  middle  of  the  pectoral ;  a  translu- 


42       CONTRIBUTIONS   TO   NORTH   AMERICAN  ICTHYOLOGY — IT. 

cent  space  on  each  side  of  the  rostram.    (Chirman.)    L.  about  2  feet 
Atlantic  coasts  of  the  United  States ;  not  very  common. 


(Rata  eglanteria  Bosc,  MSS;  Lac^p^de,  Hist.  Nat.  des  Poiss.  ii,  103:  Baia  i 
Le  Sueur,  Journ.  Ao.  Nat.  Sci.  iv,  100:  Baia  chantenaif  Le  Sueur,  1.  o.  103;  Qamuui,  h 
c.  179.) 

tt  Anglo  at  tip  of  snout  much  produced,  blunt ;  rows  of  teeth  i%. 
59.  R«  Icevis  Mitchill.—Barndoor  Skate, 

Angles  of  the  disk  more  acute  than  in  any  of  the  others;  mnnle 
much  produced,  somewhat  shovel-shaped  at  tip.  Spines  of  the  body 
very  few  and  small.  Some  present  above  the  eyes  and  spiracles,  on  the 
snout,  along  the  anterior  border  of  the  pectorals,  and  on  the  back ;  those 
on  the  back  very  small.  A  median  dorsal  row  of  larger  hooked  spines 
extending  along  the  median  line  of  the  posterior  portion  of  the  back 
and  the  tail.  Usually  two  lateral  rows  on  the  tail.  Female  roagheri  as 
usual  among  rays.  Color  variable,  brownish,  with  paler  spots,  which 
are  usually  ringed  with  darker.  The  largest  of  our  Atlantic  specieSi 
reaching  a  length  of  about  four  feet.  Virginia  northward;  not  onoom- 
mon. 

(MitchiU,  Amer.  Monthly  Mag.  ii,  327,  1817;  Storer,  Hist.  Fish.  Mass.  1867,342; 
Garman,  1.  c.  180.) 

58.  B«  inraiiulata  Gill. 

<^  A  remarkable  species,  with  the  back  and  ventral  surface  covered 
with  minute  sharp  granular  ossifications,  obtained  by  Capt.  Joseph  W. 
Collins  on  Le  Have  Bank.  A  species  of  the  same  type  as  B.  UetiSj  and 
having  30  to  31  teeth  on  each  side;  the  back  granulated  and  slate 
colored;  the  ventrals  distinguished  by  reticulate  markings,  and  the 
claspers  slender  and  scarcely  expanded."    (CHU.) 

(GiU  MS.;  Goodo  &,  Bean,  BnU.  Essex  Inst,  xi,  1879,  28.) 

2. — Pacific  Species. 
54.  B.  cooperi  Girard.— Bt<7  Skate, 

Disk  broad,  its  widest  part  behind  the  middle.  Snout  long,  regnlarlj 
long-acuminate,  but  not  very  sharp  at  tip,  the  anterior  outline  of  the 
pectoral  not  much  undulated,  and  little  concave.  Interorbital  space 
very  broad,  almost  flat,  slightly  depressed  in  the  middle.  Supraocular 
ridge  scarcely  elevated.  Eyes  small,  shorter  than  the  spiracles.  Spines 
on  bodj-  small  and  few.  Two  or  three  small  spines  around  the  eye.  One 
or  two  near  the  centre  of  the  back.  Otherwise  none  on  median  line  of 
back,  in  fi*ont  of  hose  of  ventralsj  where  a  series  of  spines  begins,  feeble 
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mMxtfj  bat  growing  larger  backward.  Females  (as  in  other  species) 
with  lateral  series  of  spines  on  the  tail.  Upper  surface  mostly  covered 
wtth  minate  prickles,  which  are  largest  on  the  median  line  of  the  back^ 
fln  the  taQ,  and  the  front  of  the  pectorals.  Disk  smooth  below,  except 
ttterioriy.  Teeth  about  Hy  the  jaws  rather  strongly  arched.  Disk 
Wb-tbh  broader  than  long,  its  width  twice  the  length  of  the  tail. 
SBOutS)  in  length  of  disk,  2^  interorbital  width.  Color  brown,  with  a 
Ml  ring  at  base  of  pectorals.  Upper  surface  everywhere  with  round 
|iie  ipc^  The  largest  of  (ku*  skates,  reaching  a  length  of  over  six  feet. 
The  egg-ease  neariy  a  foot  long.  Abundant  on  the  Pacific  coast  from 
MoDter^  to  Sitka. 

(Giaid,  U.  8.  Pac.  R.  R.  Exp.  Fish.  372;  Jordan  &,  Gilbert,  Proo.  U.  S.  Nat.  Mos- 


U.  B.  iMm  Jot.  &,  GUb. 

Diek  broad,  the  outer  pectoral  angle  sharp,  farther  forward  than  in 
i^mperi.  Anterior  outline  of  pectoral  somewhat  undulated  and  ex- 
eeedbgly  concave,  so  that  the  snout  is  veiy  long,  acuminate,  and  taper- 
ing to  the  extreme  point.  Interorbital  space  quite  narrow,  little  con- 
onre.  Supraocular  ridges  slightly  elevated.  Eyes  large,  much  longer 
tkui  qiiracles.  Spines  on  body  comparatively  strong;  five  to  seven 
ibove  the  eyes ;  two  or  three  near  the  middle  of  the  back ;  none  on 
the  median  line  of  the  back  until  opposite  the  posterior  end  of  ventrals, 
vbere  a  series  of  rather  sharp  spines  begins.  Prickles  on  body  above 
nther  large,  sharp,  strongl}'  stellate ;  those  on  the  snout  largest  and 
i»8t  stellate.  Skin  above  everywhere  prickly  in  the  female ;  the 
prickles  small  and  sparse  on  the  base  and  edges  of  the  pectorals  and  on 
veotrals;  larger  on  the  median  region  of  the  disk.  Male  with  bases  of 
hw  smooth,  and  the  prickles  generally  fewer  and  smaller ;  anterior 
^  of  pectoral  with  spines.  Under  side  of  disk  almost  everywhere 
prickly  in  the  females,  smooth  posteriorly  in  the  males.  Mouth  some- 
what arched.  Teeth  \%.  Color  light  brown,  nearly  plain,  with  a  dark 
ring  at  base  of  i>ectorals,  which  grows  obscure  with  age.  Disk  one- 
tttith  broader  than  long,  its  breadth  twice  the  length  of  the  tail.  Snout 
warty  one-third  the  length  of  the  disk,  3^  times  the  interorbital  width. 
I^  2J  feet    Monterey  to  Puget's  Sound ;  not  rare. 

(JofdMi  &;  Gilbert,  Proc.  U.S.Nat.Mus.  1880,  — .) 
H.  WL  bfnoculata  Girard.— Conmum  Shite  (of  California). 
Okk  brood,  its  widest  part  well  forward ;  outer  angle  of  i>ectoral 
I  pMtarior  edge  convex ;  anterior  margin  of  pectoral  undulated,  not 
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strongly  concave ;  snout  rather  pointed  and  projecting  at  tip,  but 
very  long,  its  acumination  being  confined  to  its  anterior  half.  In 
ocular  space  narrow,  deeply  and  uniformly  concave.  Byes  laarge^  Ion 
than  spiracles.  Supraocular  ridge  prominent  Spines  on  body  ral 
stronger  than  in  related  species.  Four  or  five  over  the  eye ;  five  oi 
(rarely  fewer)  along  the  median  line,  in  front  of  the  middle  of  the  fa 
A  series  of  ver^*  small  spines  along  the  middle  of  the  back,  chflDf 
opposite  the  middle  of  the  ventrals  into  a  series  of  rather  strong  boo 
spines.  Tail  with  a  strong  lateral  series  in  females  only,  as  usual  in 
genus.  Prickles  on  the  body  small  and  few.  A  small  band  of  epi 
prickles  near  the  median  line  of  back  on  each  side  of  the  median  sc 
of  spines.  Snout  and  interorbital  space  prickly.  No  prickles  on 
shoulders  or  on  the  fins,  except  the  anterior  edge  of  the  pectorals, 
low  smooth,  except  the  snout  and  front  of  pectorals.  Teeth  ft-  ^ 
somewhat  curved.  Color  light  brown,  slightly  mottled ;  a  blackish  i 
at  base  of  pectorals,  which  becomes  faint  in  the  adult.  A  small  dc 
spot  at  base  of  ventrals  and  on  posterior  etlge  of  pectorals.  Disk 
tenth  broader  than  long,  its  breadth  twice  the  len^rth  of  the  tail.  Si 
one-foorth  the  length  of  the  disk,  three  times  the  intenvbital  wi 
L.  2  feet  Coast  of  California,  firom  Monterey  to  Csape  Mendoe 
abundant. 

(Oirmrd,  Proc.  Ac.  Xat.  Sci.  Pbil*.  li^&l,  19S:  Crmj^^rm  Hmondmim  Giiard,  U.  8. 
R.  R.  Expl.  FiOieck  373 :  GliQther.  viii,  461.) 


Vat.  ttllia  Jordan  A  Gilbert  (vmr.  dot.). 

DiflTers  in  the  smiall  number  and  feebleness  of  the  ^ines  and  piid 
and  in  the  presence  of  a  band  of  small  prickles  (in  the  females)  oo 
posteror  part  of  the  pectorals,  parallel  with  the  edge.  Sapraoe 
spines  ahnost  obsolete.  Two  or  three  minute  prickles  often  preaeii 
the  shoulder.  A  ^ries  of  minute  stellate  prickles  b^inning  near 
middle  of  the  back,  becoming  hoi>ked  spines  on  the  taiL  Latend  cai 
spinets^  scarcely  difierentiated.  A  band  of  small  imekles  on  poati 
part  of  the  back.    Males  almost  smooth.    Sant.i  Barbara,  CaL 


ST.  ■•  9ieil«tetm  Jordan  «&  Gilbert. 

Disk  much  broader  than  long,  anteriorly  broadly  arriied :  Oe  m 
very  obtuse,  but  its  tip  slightly  exserteti  and  aentish :  anterior  mm 
of  peetorals  somewhat  utHlulacetl  and  ct»iivex:  posterior  mmm 
convex.    A  row  of  stoat  snpraoeular  ^unes :  about  ace  Wf^ 
sieapalar  regkMu  and  a  median  row  of  $tnNi«s|iiM»aiitf 
wilk  stroatf 
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PHF  middlo  of  back,  ami  ou  tail.  Lluder  mle  smooth  except  anto^ 
Boriy.  Teeth  ^ j.  CoUir  brown,  everywhere  strongly  variegated  with 
■ibt  and  dark  coU>rs;  a  black  »pot  at  base  of  each  pectoral,  surrouiided 
m  tt  |iale  ring,  and  this  by  a  black  ring  ;  numerous  black  spots  of  varioufl 
■■^«ne  of  them  ocellated,  scattered  over  the  body ;  head  with  black 

I  Di«k  ooe-tifth  broader  than  long  ;  the  length  of  tail  more  than  half 
mff  width  of  disk ;  the  snout  4^  in  length  of  disk,  and  2^  timea  the  inter< 
priritll  width ;  the  snoot  is  an  long  as  in  binoculata^  but  much  wider, 
Ulipeariiig  blunt  and  short.  L.  2^  feet.  Bay  of  Monterey,  California ; 
locally  aboiidaut. 

I  {JonUo  4b  GiHiert,  Proc.  U,  B.  Nat.  Um.  1680,  1330 

i  Family  XXL— TRYGONID^. 

^^^H  {The  Sting  Emjs.) 

VOifik  n?^ually  more  or  less  broader  than  long ;  the  pectoral  fins  uninter- 
HtoUy  confluent  in  front,  forming  the  tip  of  tbe  snout ;  tail  variously 
^Hpi,  nHually  whip-like,  sometimes  8hort  mid  stout,  sometimes  beariug 
■f^gle  dorsal  or  caudal  fin,  but  never  with  two  dorsals.  Usually  one  or 
^^fererticat  folds  of  skin  on  the  tail,  rarely  a  lateral  fold.  Tail  generally 
WtU  With  a  large,  shar|»,  rotrorsely  sen-ate  spine  on  its  upper  surface, 
toward  tbe  ba«R^  {two  or  three  spines  occasionally  present).  Yentral 
Bi9iiot  cmarginate.  Skin  smooth  or  variously  prickly  or  spinous,  rough- 
Bit  on  the  adolU  No  differentiated  spines  on  the  pectorals  in  the  males, 
nhetMXoei  being  similar.  Moutli  rather  small.  Te*!th  small,  paved,  usu- 
^4)riDorf»ar  less  pointed  or  tubercular,  Xostrils  near  together;  nasal 
mirm  forming  a  rectangular  flap,  which  is  joined  to  the  upper  jaw  by 
Hiiam»w  freuum*  Spiracle^s  large,  placed  close  behind  the  eyes.  Skull 
HMivated,  the  eyes  and  spinK^les  superior*  Ovovivipurous,  Genera 
BHK^;  species  50.  Found  in  most  warm  seas,  some  of  them  in  the 
mtsk  waters  of  Central  and  8oulh  Auierica.  The  large  spine  on  the 
■D*cttlar  tail  is  capable  of  intlictiug  a  severe  and  even  dangerous  wound. 

Blfrfj^jiiifii'OUnt.hcT,  viii,  471-4^^^!.) 

■Ttil  hUmU  iin»vidod  with  a  raytnl  t-iiudjil  tf u - . rKoLuPHUS,*  3S. 

VT4tU|rMtli^r«  wirlnMit  lamial  tin. 

H   ♦  Till  wry  sliort. eljort'er  t hau  t Im  hvotid  disk ,., PteuoplatEa,  39. 

■  ttfUl  wl]ip4lkf«*  Imi^er  lUftD  tho  diak Da6YAT18»40 

H  In  tb<*  krj  t«j  tbe  fumilii-ti  of  liaiff,  on  {hv^v  IWk  the  oliiirnctrr  UHMiji^tH'il  to  Trf/gonidfr^ 
■Tail  vi;r>  wli-ndfr,  whip-likr,  Hm  lins^  if  any,emiiU  and  near  itsbtt5t\"  dcM?8  not  iipply 
B  tlw  gptm»  VrafophtiM^  and  sbmild  be  modified.  All  tbe  *'  Pacbytira"  have  two  dor- 
BH*  lod  a  Imcse  At  least  of  a  candal  fin.  In  thti  *'  Ma»fticuru  -'  ouc  or  wore  of  tUi^se  fins 
^P  «i(i«obitc.  Aod  a  Morrated  oAodal  spine  i»  generaUy  preeeut. 


iJyhJMtfh 
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8§.— UROLOPHUS  M1iller<&  Henle. 

Bound  8ti)ig  Bays. 

(Mflller  &  Heule,  Plagiostomen,  1837, 173 :  type  Urolophus  aurantiacM  Miillari 
=  Baiacrudata  Lac6pbdo.) 

Disk  oval  or  rhombic,  the  length  and  breadth  not  very  ai 
Snout  rounded  or  slightly  prominent.  Skin  smooth  or  somewhat  i 
Tail  rather  short,  little  if  any  longer  than  the  disk,  muscular,  pi 
with  a  distinct  rayed  caudal  tin ;  no  dorsal  fin.  Upper  part  of  1 
with  a  strong  serrated  spine.  Warm  seas.  Size  smalL  {oufn 
l6^o^y  crest.) 
*  Skill  i>erfectly  smooth. 

ft§.  U.  Iialleri  Cooper. 

Disk  nearly  round,  a  little  broader  Chan  long,  with  the  anteri^ 
gins  straightish,  meeting  in  a  slight  angle.  Snout  (from  the  eyes] 
than  the  width  of  the  interorbital  space.  Tail  somewhat  shortc 
the  disk.  Skin  without  spines  or  prickles.  Color  light  brownis 
marblings  and  wavy  lines  of  yellowish  and  dusky,  sometime 
yellowish  siK)ts,  occasionally  with  wide,  obscure  dusky  streaks, 
are  crossed  by  similar  transverse  streaks.  Belly  yellowish 
Coast  of  California,  from  Point  Concepcion  southward ;  exoe< 
abundant  in  sheltered  bays.  L.  12.  The  smallest  of  our  stin 
Closely  related  to  the  Australian  U.  cruciatusj  if  not  identical  wi 

(CooiHsr,  Proc.  Calif.  Ac.  Nat.  Sci.  iii,  05.) 

S9.— PTEROPE.ATEA  MiiUer  &.  Henle. 
(MHUer  JL  Heiilc^  Pla^^ostomen,  IS37,  led:  type  Baia  aUavela  L.) 

Disk  much  broader  than  long,  its  anterior  margins  meeting  in 
obtuse  angle,  it8  outer  angles  more  or  less  acute.    Tail  veiy  ab 
slender,  shorter  than  the  disk,  without  fin,  usually  armed  with 
serrated  spine.    Skin  smooth  or  very  nearly  so.    Size  moderate  oi 

large*     Warm  seas.     (rrf/>a,  fins;  r^lar/o,  broad ;  rrf^eisriarcea^aai 
name  of  P.  <i/f<iM€r,) 
•Spiraclt*  without  tentacle. 

^•.  P.  Marlnni  (Ix«  Suour)  MUUer  &  H^uXt^.-^Bmif^fy  J2cy. 

Disk  scaively  twice  sus  bn>ad  as  long,  covered  witii  perfte^^ 

skin.    Tail  about  one-tliinl  as  long  jwj  the  disk,  witii  a  v« *^ 

■Ml  fold  above  and  l>eiow.    Snout  a  little  prq|6ctiiig«ii«' 
«dce  of  e4ich  i^eotoral  is  aoni<^what  concave*    C 
•Miy  murbled  with  gmyish^aml  fin«tji' ^^Mdda^ 
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with  half  spots  of  i>aler.  Tail  with  four  dark  blotches  above,  forming 
Uf  rings.  (Caadal  spine  wanting  in  all  the  specimens  examined.)  Yir- 
gioia  to  Brazil;  not  uncommon. 

(JUf  Mcfofv  Le  Saear,  Jomn.  Ac.  Nat.  Sci.  Pliila.  1817,  41 ;  Dum^ril,  Hist.  Nat. 
Ma  i,  814 ;  GOnther,  viii,  487.) 

til  P.  ■uumorata  Cooper. 

JMak  aboat  twice  as  broad  as  long,  covered  with  i)ei*fectly  smooth  skin. 
lUl  3]  in  length  of  disk,  with  a  rather  small  cutaneous  fold  above  and 
hioWf  the  lower  fold  the  longer,  the  upper  about  as  deep.  Interor- 
Malqiaoe  a  little  shortei*  than  the  snout.  Snout  slightly  prominent, 
but  finming  a  very  obtuse  angle.  Olive-brown,  finely  mottled  every- 
where with  darker,  the  dark  forming  reticulatious  around  pale  roundish 
ipots.  Tail  without  dark  rings.  Caudal  spine  much  smaller  than  in 
otter  sting  rays ;  present  in  aU  specimens  examined.  Coast  of  Califor- 
rift from  Point  Goncepcion  southward;  common. 

(Cooper,  Pans.  Cal.  Ac.  Nat.  Sci.  iu,  112.) 

40.— DASTATIS  Rafinesque. 
Sting  Ba/ys. 

(  Tryffitn  Adanson. ) 

(iilMM|iie,  Caratteri  di  Alcuni  Nnovi  Gen.  1810, 16 :  type  DtuytUiB  ujus  Rafineeque  = 
Raiapatiinaca  Linnasus.) 

Disk  oval,  flat,  with  rounded  angles.  Tail  very  long  and  slender, 
vbiplike,  without  tin,  hut  often  with  one  or  two  vertical  membranace- 
008  folds.  A  strong  serrated  spine  toward  the  base  of  the  tail.  Skin 
■Kw  or  less  spinous  or  prickly,  rarely  smooth.  Teeth  small,  paved. 
A  few  jKipillse  usually  present  in  the  mouth  behiud  the  lower  jaw. 
Sting  rays  of  large  size,  abundant  in  warm  seas.  Many  of  the  spinous 
V^eies  are  nearly  or  quite  smooth  when  young,  [t^a^o^.^  shaggy  or 
loogh;  ^are'c,  a  skate;  hence  properly  Da^ybaiis,) 

* I'pper candal  fold  obsolete;  lower  well  developed.     (IlcmUryffon  Miiller  &.  IJeulc.)  . 

•!•  O*  centrumn  (Mitcliill)  Jordan  &  Gilbert. — Common  St'ui(j  Ray  ;  Clam  Cracker; 
Stimgaree, 

I    Disk  a  little  broader  than  long,  its  anterior  ang4e  obtuse.    Tail  rel- 
Mh^y  stout,  about  one-third  longer  than  the  disk.    A  well-developed 
Md  below,  but  the  upper  fold  reduced  to  a  mere  tra<5e.    Disk  perfectly 
■eh  in  Uie  young,  with  more  or  less  of  tubercles  along  the  median 
4  and  the  scapular  region  in  the  adult.    Buccal  papillte 
It  half  its  distance  from  the  tip  of  the  snout. 
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Oaadal  spiue  1^  times  width  of  mouth.  Spiracles  very  large.  Oolor 
nearly  uniform  brownish.  L.  8  feet.  Cape  God  to  Florida ;  common. 
(Perhaps  includes  more  than  one  species.) 

{Baia  oentrura  Mitcliill,  Trans.  Lit.  &  Phil.  Soc.  N.  Y.  i,  479:  Paatinaoa  kaaU^  De- 
kay,  New  York  Fauna,  Fishes,  373:  Trygon  hastata  GUnther,  viii,  476.) 

*  *  Upper  and  lower  caudal  folds  well  developed.    (DasytUU,) 
69*  D*  sayi  (Le  Sueur)  Goode  &  Beau. 

Disk  rhomboidal,  a  little  broader  than  long,  the  muzzle  moderately 
prominent.  Width  of  mouth  contained  about  2i  times  in  the  length  of 
the  snout.  Tail  with  two  weU-developed  folds,  the  lower  fold  consider- 
ably the  larger,  both  smaller  than  in  D.  dipteninis.  Tail  slender, 
prickly,  nearly  twice  as  long  as  the  disk;  its  spine  extremely  long;  its 
length  2^  times  the  width  of  the  mouth.  Skin  smooth  in  the  young, 
becoming  roughish  with  age.  Several  rather  strong  recurved  spines 
along  the  middle  line  of  the  back.    Spiracles  moderate.    Buccal  papill® 

5  (7).    Oolor  brownish.    South  Atlantic  States  to  Brazil. 

{Raja  Bay  Le  Sueur,  Joum.  Ac.  Nat.  Sci.  Phila.  1817,  42 :  Trygon  sayi  Duui^ril, 
Elasmobranch.  603:  Trygon  paatinaoa  part  Gilnther,  viii,  478.) 

68*  D«  dipfenuras  Jordan  &  Gilbert. 

Disk  rhomboid,  slightly  broader  than  long,  anterior  margins  nearly 
straight,  meeting  anteriorly  in  a  very  obtuse  angle ;  posterior  margins 
curved;  lateral  angles  rounded;  tail  nearly  half  longer  than  the  disk, 
with  a  conspicuous  cutaneous  fold  below  and  a  smaller  but  evident  one 
above;  jaws  considerably  arched;  buccal  papillae  3;  teeth  f  J.  Young 
perfectly  smooth.  Adult  with  a  row  of  low  but  rather  stout  tubercles 
on  the  median  line  of  the  scapular  region  and  two  others  on  the  humeral 
region.  Tail  with  small  prickles.  Caudal  spine  long,  its  length  nearly 
3  times  the  width  of  the  month.    Color  bluish  brown,  nearly  plain.    L. 

6  feet  or  more.    Bay  of  San  Diego,  California;  abundant. 

{Dasyhaiis  dipterurus  Jonlan  dc  Gilbert,  Proc.  U.  S.  Nat.  Mus.  1880,  31.) 

64.  D«  fabercalatus  (Lacdp.)  Goode  &  Bean. 

Disk  rhomboidal,  a  little  broader  than  long ;  anterior  borders  scarcely 
concave,  the  x>osterior  almost  straight ;  external  angles  rounded ;  muz- 
zle pointed ;  tail  below  with  a  cutaneous  fold,  higher  and  longer  than 
the  upper  fold,  covered  for  its  posterior  two-thirds  with  small  ossifica- 
tions ;  tail  nearly  2^  times  length  of  disk.  All  the  middle  of  the  upper 
surflace  of  the  body,  from  the  posterior  region  of  the  head  to  the  base 
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of  Uietaily  covered  by  an  armature  composed  of  a  very  great  number 
of  small  bony  tnbercles.  Along  the  median  line  an  irregular  series  of 
tubercles  with  the  base  enlarged,  almost  quadrilateral,  the  points  directed 
iMekward;  a  tabercle  on  the  shoulder  girdle  on  each  side  of  the  median 
ine^  Five  papillse  in  the  mouth.  Jaws  strongly  arched.  Yery  young, 
ilfflOAt  smooth.    Uniform  brown.    (Dumiril.)    Florida  to  Brazil. 

(&ia  tMbercmlata  Lac^pMe,  Hist.  Poiss.  ii,  108 :  Trygon  tuberculata  Dom^ril,  Elasmo- 
tench.  005:  Trygon  tuberculata  Gttntbor,  viii,  480.) 


il.  D*  MiMbiis  (Le  Sueur)  Goode  A,  Bean. 

DidL  ovui-rhomboidal,  scarcely  longer  than  broad,  the  anterior  bor- 
den  lightly  concave,  united  by  rounded  angles  to  the  posterior  borders, 
lUdi  are  longer  and  a  little  convex;  snout  projecting 3  tail  twice  as 
kng  as  the  body;  upper  part  of  the  head  rough  with  small  spines;  on 
die  middle  of  the  back  a  row  of  tubercles  commencing  behind  the  head 
ttd  prolonged  on  the  base  of  the  tail  ]  5  buccal  papillsB ;  two  spines  on 
mdk  side  of  the  shoulder  girdle ;  tail  rough,  with  two  short,  low  cutane- 
am  folds;  mouth  strongly  arched.  Color  uniform  yellowish  brown. 
(011111^7.)  "  Distinguished  from  D.  centrums  by  the  shape  of  the  disk, 
Am  shape  of  the  caudal  spine,  and  the  wing-like  membranes  on  the 
W  \floode  in  lit.).    Perhaps  'dentical  with  the  preceding. 

^     (lV|fMi  mMiui  Le  Sueur,  Joum.  Ac.  Nat.  Soi.  Phila.  1824,  iv,  109 :  Trygon  sMna 
Bt»fril,Uiat.Kat.  Poiss.i,  607:  Trygon  fii6<rrca7ato  GUntber,  viii,  480,  part.) 

Family  XXII.— MYLIOBATIDJE. 

(The  Eagle  Rays.) 

Disk  broad ;  the  pectoral  flns  not  continued  to  the  end  of  the  snout, 

l'^  ceasing  on  the  sides  of  the  head  and  reappearing  in  front  of  the 

•noat  as  one  or  two  fleshy  protul)erances  (cephalic  fins),  which  are  sup- 

Pwt«l  by  fin  rays.    Tail  very  long  and  slender,  whip-like,  with  a  single 

dorsal  fin  near  its  root,  behind  which  is  usually  a  strong,  retrorsely 

*nated  spine.    Nasal  valves  forming  a  rectangular  flap,  with  the  pos- 

Wor  margin  free,  attached  by  a  frenum  to  the  upper  jaw.    Skull  less 

depressed  than  usual  among  rays,  its  surface  raised  so  that  the  eyes  and 

^iiaoles  are  lateral  in  i)Osition.    Teeth  hexangular,  large,  flat,  tessel- 

^Medfthe  middle  ones  usually  broader  than  the  others.     Ovoviviparous. 

^diliierentiated  spines  on  the  pectorals  in  the  males,  the  sexes  being 

Yeotrals  not  emarginate.    Genera  3 ;  species  about  20.    Large 

No.  10 4 
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Sting  rays ;  inhabiting  warm  seas.    Similar  in  habits  to  the  Trygtrnk 
(Group  Myllohatina  GUnther,  viU,  488-495.) 

*  Mnzzle  entire. 

a.  Teeth  in  a  single  series,  very  broad , ...Aetoeaub, 

aa.  Teeth  in  several  series,  the  middle  series  very  broad... Myliobatu, 

**  Muzzle  emargiuate ;  cephalic  fins  below  the  level  of  the  disk ;  teeth  in  seve 
series Rhinoptksa, 

41.— AETOBATIS  Miiller  &  Henle. 

Bishop  Bays. 

(Blainville ;  Miiller  &  Henle,  Plagiostomen,  1837 :  type  Baja  narinari  Enphraafin.) 
G^eral  form  of  Myliohatis.  Muzzle  entire.  Teeth  flat,  broad,  fan 
ing  a  single  series  corresix>nding  to  the  middle  series  in  MyliobaHs^  the 
being  no  small  lateral  teeth.  Upper  dental  lamina  straight,  low 
ouTTed,  the  latter  projecting  beyond  the  upper.  Free  border  of  t 
nasal  valve  deeply  emargiuate.  Skin  smooth.  Tropical  seas,  (aln 
eagle;  ^arcc,  ray. 

•••  ▲•  narioiarf  (Euphrasen)  Miiller  A  Henle. 

Disk  twice  as  broiid  as  long,  its  anterior  borders  a  little  convex,  p( 
tenor  concave^  outer  angles  pointed.  Cephalic  fin  about  one-thi 
brojuler  than  long.  Teeth  of  the  lower  jaw  straight  or  more  or  Ic 
angularly  bent.  Tail  3  or  4  times  length  of  disk.  Brown,  with  smi 
round  piUe  8i>ot$.  {DnmML)  Virginia  to  the  Indian  Ocean;  not  ve 
c^Mumon  on  our  coa^t. 

{Kmm  mmrimmi  Euphrasien.  Vet.  Ak.  Xya.  HamU.  1790,  xi,  217:  Jtoia  Jh§di 
Bk>ch«  8cliu.  a^l:  Giimher.  viii,  4^;  Duuieril  Hist.  Nat.  Poiaa.  i,  61^) 

vPaiMenI  itt  C^ivior  K^^ne  Animal,  ii.  eU.  1.  137.  1*^^17 :  type  iStta  mqmim  LhuuBoa.) 
l>i;^  biwHU  the  iHmMT  angW  acute :  cephalic  fins  fonning  a  soft  <X 
vt'x  aiH^eiHla^^  iu  tYwiit  i^*  the  s:H>ut :  ,i;iw>«^  about  equal ;  median  W 
x^ty  bt\)^U  much  bcwitlcr  th  m  Kmi^  iu  the  adult,  i^noportioiiaUj  18 
i\>wcr  m  the  \^MuvJr;  ^n^nr^l  :?^^tji  of  luirtx^wcr  teeth  oa  eadiiii| 
Ihc  iDKHli^u  5!*HriC5!s  Ft^v  c^l^  ^^  the  ii;i^:^;;il  v^Uvif  Bot  deeply  i 
T^il  wc>  k^^iir  ^^hI  sk'iHUsr^  >»  ith  .^  :»a^U  dorsal  tm  wmA  osa  «r " 
mi^l  $|HiiK«jw    ^i«i  $«HHHh  \^  iHNAriv  ^v    SwlHSIb    tm 
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•7.  M.  fireaUBVillei  Le  Snenr. 

Di8k  broader  than  long,  the  breadth  equal  to  the  length  of  the  tail. 
Skin  entirely  smooth.  A  blunt,  whitish  promineuce  over  each  eye. 
Maule  prominent.  Teeth  of  the  main  row  4  to  6  times  broader  than 
kmg;  small  teeth  in  three  rows.  Eeddish  brown.  Tail  nearly  black. 
Cape  Cod  to  Brazil ;  not  uncommon. 

(Le  Saenr,  Jonm.  Ac  Nat.  Sci.  Phila.  iv,  111 :  MyVtobatis  bispinosus  Dumdril,  Hist. 
Rat  Poim  637 :  MffUobaUs  acuta  Storor,  Hist.  Fiith.    Mass.  245.) 

ft.  M»  califomicilS  Qilh^Califomia  Sting  Ray;  Batfish, 

Disk  not  quite  twice  as  broad  as  long;  the  wings  anteriorly  convex,  pos- 
teriorly somewhat  concave.  Cephalic  fln  very  blunt,  nearly  4  times  as 
broad  as  long.  Tail  nearly  twice  as  loug  as  the  disk.  Ventral  large, 
broader  than  long.  Lateral  teeth  in  3  to  5  series  on  each  side;  median 
teeth  only  3  to  4  times  as  broad  as  long,  even  in  the  adult.  Skin  wholly 
smooth.  Color  dusky  brownish,  the  young  somewhat  variegated.  San 
Francisco  southward;  very  common  on  the  Pacific  coast. 

{Rhinoptera  rtspertiUo  Girard,  Boston  Joam.  Nat.  Hist.  1857,  544 :  Holorkinus  vesper- 
«i«GUl,  Proc.  Acad.  Nat.  Sci.  Phila.  1862,  331  (not  Myliobatia  vesperiilio  Bleeker); 
eai,  Ann.  Lye.  Nat,  HUt.  N.  Y.  1866,  viu,  137.) 

4l3.~RHIIVOPTERA  Knbl. 

Cow-nosed  Rays. 

(Knhl,  MUUer,  Abhandlnngen  Ak.  Wiss.  Berl.  1836,  237:  type  Rhinoptera  hraailiensUt 
MttUeT  =  Myliobatis  ju88ieui  Cuvier.) 

Disk  broader  than  long,  with  the  anterior  angles  more  or  less  acute. 

Snont  more  or  less  emarginate  on  the  median  Hue.    Cephalic  fin  emar- 

Uinate  and  placed  on  a  plane  below  the  level  of  the  pectorals,  the  snont 

thus  appearing  four-lobed.    Free  border  of  tlie  nasal  valve  not  emar- 

pnate.    Teeth  in  3  to  20  rows,  the  median  teeth  more  or  less  enlarged, 

bat  often  smaller  than  in  Myliobatis.    Tail  long,  whip-like,  with  a  small 

*)Kal  fin  and  a  serrated  spine.    Tropical  seas.    (/>!>,  snout ;  r^repov^  fin.) 

^  B«  qvadriloba  (Le  Sncnr)  Cavier. 

Disk  one-thinl  broader  than  long;  anterior  borders  almost  straight, 
posterior  undulated  ;  muzzle  deeply  emarginate.    Teeth  in  seven  rows, 
tie  median  teeth  four  times  as  broad  as  long.    Tail  very  slender,  a  lit- 
is longer  than  the  disk.    Skin  smooth  or  nearly  so.    Color  brownish. 
lOod  to  Florida;  not  rare.    Attains  a  large  size. 

*"eur,  Journ.  Ac.  Nat.  Sci.  i,  44 ;   Giinther,  viii,  494 ;  Dum^ril, 
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Family  XXIII.— CEPHALOPTERIDiE. 

(The  Sea  Devils.) 

Bays  of  enormous  size,  with  the  disk  broader  than  long  and  the  peo^ 
toral  fins  not  continued  on  the  sides  of  the  head,  the  anterior  or  cephalk' 
portion  developed  as  two  long  ear-like  appendages.  Mouth  wide,  ter 
minal  or  inferior.  Teeth  very  small,  flat  or  tubercular,  in  many  series, 
those  of  the  upper  jaw  sometimes  wanting.  Eyes  lateraL  Nostrils 
widely  separated,  their  valves  united,  forming  a  flap  as  wide  as  theckft 
of  the  mouth.  Tail  long  and  slender,  whip  like,  with  a  single  dorsal  111 
at  its  base,  and  with  or  without  a  serrated  spine.  Ventral  fins  nol 
emarginate.  Skin  more  or  less  rough.  Males  without  differentiated 
spines  on  the  pectorals,  the  sexes  similar.  Ovoviviparoas.  (SeneiaS; 
species  about  7.  Largest  of  all  rays  and  among  the  largest  of  aD  flaheii 
Found  in  the  tropical  seas. 

(M^liobatUUt,  groap  B.  CeratoptenHa  GUnther,  viii,  496-496.) 
*Ti>«th  in  lower  Jaw  only;  month  terminal .lfAanA,4t 

44«— nr ANTA  Bancroft. 

(Cfratoptfra  MQller  d:  Henle.) 

(Baucroa,  Zool.  JonniaU  ld:2S-*29,  iv.  444:  type  Cepkalopterm  aate  Baacroft=M 
hir0$tri*  Walbaum. ) 

Disk  broader  than  long,  its  exterior  angles  acnte,  the  posterior  ntf* 
gins  of  the  i>ectorals  concave.  Head  truncate  in  fiont :  the  cepbafc 
fins  long,  turnetl  forward  and  inward.  Mouth  large,  tenniniL  Tecifc 
minute,  present  in  lower  jaw  only.  Tail  whip>like«  often  (alvmjsf)  witfc- 
out  st^rratetl  spine.  Skin  rough,  with  small  tnbeirlesw  Two  spedtf 
known.  (.Ifan/o,  blanket,  ''a  name  used  at  the  peari 
l^inania  and  Guayaquil  to  designate  an  enormoos  fish 
by  the  divers,  whom  it  is  said  to  devour  after  ai^ 
vast  wings.") 

T#.  n.  Mr»Stris   Wa!l«a;iin^  Jordan  d:  GabMt.— 5m  Aefftf; 

Pi.^k  not  quite  twice  as  broad  as  long.    Tail 
Ttvlh  in  about  100  longitudinal  sene&  which 
inter$}>aces.     Skin  of  body  and  tail  evi 
tteOate  taborclc&.  lenderiDg  the 


njar^ins  of  the  disk  darker.  (DumiriL)  Tropical  waters  of  Ajuerica; 
uwrtb  to  Norib  Carolina  and  San  Diego.  Beaches  a  width  of  about  20 
feet 

{"Bam  hiro4tris  Wiilbaum  " :  Ctphalophr^i  ramptfrwt  Mit^biU,  Ami.  Lyo.  Nat.  Hist,  N, 
IiaiS^SS:  DiixbaUchUitjBtmom  Holmtys,  Proc.  Elliott  St>c.  Nut.  HisL  1856,  39:  Cfratop- 

SuBCUss  HOLOCEPHALI. 

{The  Chimwras.) 
Ha  diamcterE  of  tlie  Hingle  ordf^r« 

Oedee  f -holocephall 

(The  Chimwrm.) 

Skeletoti  cartilaginous.  Gill-cavity  with  four  clefts  within,  but  having 
one  iBXtenial  apeiiing  ooly,  which  is  covcretl  by  a  fold  of  skin,  withiu 
ttiicli  is  a  rudimentary  curtilaginous  operculum.  Ko  spiracles.  Mouth 
inferior.  Jaws  without  separate  teeth,  but  aimed  with  bouy  plates. 
liit«i^tiije^  with  a  spiral  valve.  No  air  bladder.  Jaws  and  palate 
«mk*!M3L*nt  with  the  skull.  Derivative  radii  sessile  on  thti  mieB  of  the 
hm{  bones  of  the  liinhs,  separated  fix>tn  the  articuhttioiu  Pectoral  (lug 
normally  developed,  placed  low.  Ventral  Aus  abdominal.  Tail  taper- 
ing. Skin  smooth  or  nearly  so ;  its  muciferous  system  well  developed. 
A  single  family. 

(^•loo^AaJa  GUnther,  viii, 34^-352;  hXo^,  solid;  xe^aAi^,  head.) 

Family  XXIV.— QUIM^RID^. 

(The  Chimceras.) 

Body  elongate,  rather  robust  anteriorly,  tapering  posteriorly.  Head 
compressed.  Mouth  inferior.  Upper  lip  deeply  notched.  Nostrils 
eonflaent  with  the  mouth,  separated  by  a  narrow  isthmus.  Jaws  with 
the  teeth  confluent  into  four  bony  laminse  above  and  two  below.  No 
piracies.  Males  with  a  peculiar  cartilaginous  hook,  armed  with  prickles 
at  the  tip,  and  turned  forward  on  the  upper  part  of  the  snout.  Pectoral 
tns  free,  placed  low.  Ventral  fins  abdominal,  many-rayed,  provided  in 
the  male  with  claspers.  Dorsal  fin  usually  divided;  anteriorly  with  a 
voy  strong  spine,  which  is  grooved  behind.  Oaudal  fin  low,  fold<like* 
SUn  naked^  rarely  somewhat  prickly.  Lateral  line  present^  usually 
with  niuneioiis  branches  anteriorly.    Three  free  gills  and  two  half  gills, 
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one  on  each  side.  Isthmus  moderate;  gill-rakers  smalL  Ovipan 
the  egg-cases  long,  elliptical,  with  silky  filaments.  Genera  2  (CMi 
and  CallorhynchtM) ;  species  about  5.  Abounding  in  the  seas  of  tent] 
ate  and  cold  regions. 

{Ckiwumida  QHuthoT,  viii,  349-352.) 
•  Snout  soft,  not  termluatlng  iu  a  ontaueousflap;  taU  not  bent  upward.. CHmsEA 

4d.— CHIMiERA  Linnaeus. 

Bat-fishes. 

(Linniinifi,  Mus.  Regis.  Ad.  Frid.  i,  53;  Syst.Nat. :  type  Chimofra  moMtroM  L.) 

Head  somewhat  compressed,  the  snout  bluntlsh,  protruding,  flefl 
not  armed  at  tip  with  au  appendage.  Eyes  very  large,  lateral.  Te 
nUher  strong.  Lips  thickish,  the  lower  with  a  frenum.  Latend  1 
simple  on  the  body,  but  forkiug  anteriorly,  forming  several  serie 
mucous  tubes  on  the  head.  Male  with  a  club-shaped,  cartilaginous  h* 
on  the  head,  above  the  snout.  This  hook  is  curved  forward  and' do 
ward^  and  is  armed  at  its  tip  with  decurved  spines.  Its  tip  fits  inl 
depression  iu  fh>nt  of  the  eyes.  Gill-opening  small.  Pectorals  m 
enite«  Ventrals  rather  large,  with  large  bifid  or  trifid  claspers  in 
m«Je.  Male  also  with  rough  appendages  at  the  base  of  the  ventr 
protitidiug  fh>m  a  slieath  of  skin.  First  dorsal  triangular,  preceded 
a  strong  spine  which  is  grooved  behind  and  serrated  on  it8  edges,  i 
oml  dorsal  and  caudal  fins  low,  often  more  at  less  notched.  Tail 
ti^nling  in  the  line  of  the  axis  of  the  body,  sometimes  produced  J 
tHament^  Skin  snuxUh,  Fishes  of  singular  a{^[>earance;  mostly  of 
iHHtiieni  se<^ ;  not  valued  fear  food.  {Xi^i^i^^  Chiwunrk,  a  fabulous  n 
ii^iM'^  with  thf^  heail  of  a  lion,  body  of  a  goat,  and  tail  of  a  serpent) 


«^A  CN^MWifm  wiih  the  ^nout  acutely  prodocied ;  the  anteorbital  flex 
n^f  tln^  $iibort>il^  liiie  extiMHiiug  little  abovi^  the  levd  of  the  infe 
laar^ni  ^^  tli^  orbit ;  the  (UHnsals  <la»  lic^i^edMr :  tlie  dorsal  ^line  n 
il^s^  anfmor  $an^<v  txhuhUhI  :  th^  vtwlnls  traiig«lar  and  pointed; 
|¥'<^¥Nils  ^'XtY^Unir  U^  the  tHilw  a3dl  of  tbe  viMfnls:  and  die  oobr  i 
lonaly  )%hii«iibeo«i^'^    , f »♦?l.^    Aitantic  <\x)i:st  fhcw  Gtpe  God  wxQmh 

iMtti  Hm^  taift  ^  ^Irt^  MP»  mA  ^ 
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t%  €•  COUisi  BameftK—RaUfitik  ;  Elephant-fish. 

fiody  anteriorly  stoatish^  tapering  into  a  slender  tail,  which  is  not 
jirodooed  in  a  filament.  Pectorals  about  as  long  as  head.  Dorsal  spine 
f  the  length  of  the  head.  Second  dorsal  low,  highest  in  front,  then 
veiy  low,  then  higher,  ending  abruptly  just  before  the  beginning  of  the  ' 
upper  candid  fold.  A  small  fold  between  first  and  second  dorsal,  free 
from  both.  Lower  caudal  fold  higher  than  upper,  neither  quite  reach- 
ing the  tip  of  the  tail,  ^o  distinct  anal  fin.  Color  grayish,  with  nu- 
merous  round  white  spots.  Both  dorsals  edged  with  blackish.  L.  2 
feet   Padflc  coast,  firom  Monterey  northward;  very  abundant 

(Beonetly  Beeohey's  Yi^.ZooL  71;  Dum^ril,  ElasmobrancheSy  689;  Gttnther,  viii, 
3M.) 
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Note.— The  first  forty-one  pages  of  the  present  work  were  printed  ip, 
the  spring  of  1879,  more  than  a  year  before  work  was  resumed  on  the 
nmaiiimg  part.  Meanwhile  numerous  additions  have  been  made  to  our 
list  of  simrks,  which  may  be  noticed  here.  A  few  errors  may  also  be 
coirected.  • 

Page  2,  last  line :  For  "  Epigonopterus^  read  Upigonichthys^. 

Pajfe  3:  For  *'B.  caribceum^  read  "1.  B.  lanceolatum  (Pallas)  Gray^. 
The  Lancelet  occurs  also  on  the  coast  of  Southern  California. 

Page  6:  For  "3.  B.  stouti  Lockington''  read: 
""t  B.  dombeyi  MUUer. 

"Plum-color  or  purplish,  the  edge  of  the  lower  fold  only  pale.  Gills 
usually  12-11.  Teeth  10  in  each  series.  L.  20  inches.  Snout  20  times 
in  total  length ;  head  to  first  gill-opening  4^;  branchial  region  8;  tail 
^  Coast  of  California  and  southward ;  not  rare.  Burrowing  from  the 
gill-openings  or  the  eyes  into  the  flesh  of  large  fishes,  and  soon  leaving 
nothing  except  the  head,  skin,  and  skeleton. 

^'{Omtrobranche  dombey  Lac. ;  Miiller,  M611L  do  TAcad.  Berlin,  1834,  80:  Bdello8t<nna 
ftlitrtma  Grd.;  etc.)" 

Page  7 :  Lampetra  (Entosphenus)*  tridentatvs  and  X.  plumhea  are  per- 
liaps  generically  distinct,  as  the  lingual  teeth  in  the  former  are  pectinate 
and  in  the  latter  obscurely  tricuspidate.  The  diagnosis  of  Lampetra 
sbould  be  modified  accordingly. 

Page  8:  "5.  L.epihexodon^  and  "6.  L,  astori^  should  be  suppressed, 
^they  are  probably  identical  with  E,  tridentatus. 

Page  13:  For  "  Ginglymostomatid^  "  read  "Scyllud^'^;  and 
nnder"t^for  "ventrals^  read  "pectoral^ 

Page  15 :  Somniosus  microcephalus  is  abundant  on  the  Pacific  coast 
^m  Cape  Flattery  northward.  Twelfth  line  from  the  bottom :  For 
"pectorals''  read  "ventrals". 

Page  17:  Instead  of  "Family  VI. — Ginglymo8tomafidw^\  etc.,  read: 


ij 


^^  II8&  Proc.  Ac.  Nat.  Sci.  Phila.  1862,  33,  not  characterized,    (evroc,  within  ; 
I  amaU  mnxillary  tooth  wedged  in  between  the  others.) 

67 
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"  Family  VI.— SCYLLIID^. 

"(T/^e  Roussettes.) 

"Sharks  with  two  dorsal  fins,  without  spines,  the  first  above  or  be- 
hind the  ventrals.  Anal  fin  present,  usually  below  the  second  dorsal; 
caudal  fin  rather  long,  with  or  without  a  basal  lobe.  Tail  not  keeled. 
Spiracles  present.  No  nictitating  membrane.  Last  gill-openmg  above 
the  root  of  the  pectorals.  Mouth  usually  broad,  with  smaU  teeth,  sev- 
eral series  being  in  function.  Teeth  with  a  median  cusp,  and  1  to  4 
smaU  ones  on  each  side.  Usually  a  distinct  furrow  at  the  angle  of  the 
mouth.  Nostrils  near  the  mouth,  sometimes  confluent  with  it,  some- 
times pro\ided  with  cirri.  Oviparous.  Coloration  often  variegated. 
The  egg  cases  quadrate,«with  prehensile  tubes  at  the  angles.*  Sharks 
of  the  warm  seas.    Genera  8  or  9 ;  species  about  30. 

"  (ScylliidcB,  Gilntlier,  viii,  400-414.)  * 

**  *  Nostrils  conflnent  with  the  mouth ;  caudal  beut  upwards,  with  basal  lobe.    {GUi- 
glymostomatince. ) 
''a.  Teeth  in  both  Jaws  iu  many  series,  each  with  a  strong  median  onsp,  and  one  or 

two  smaller  cusps  on  each  side ;  nasal  cirri  present Ginglymostoma,  13. 

(t  ##  Nostrils  not  confluent  with  the  mouth ;  caudal  not  bent  upwards.    (SqfllHn4B,) 
**  h.  Nostrils  separated  by  an  isthmus;  no  nasal  cirri ;  tail  not  serrated. 

SCYLLIDM,  13  (b). 

«« 13.— GIlVGIiYMOSTOMA  Mtiller  &  Henle.''    (See  pago  18.) 
"  13  (ft).— SCYIililUllI  Cuvier. 

" (Cuvier  RJ^gne  Animal ed. 2, 1829 :  type  Scyllium  catulus Cuv. z=Squalus  stellarUGmeL) 
"  Body  rather  stout.  Head  more  or  less  short  and  broad,  the  snout 
low  and  blunt.  Mouth  rather  large.  Teeth  small,  sharp,  tricuspid,  in 
about  four  rows.  Labial  fold  small  or  obsolete.  Nostrils  not  confluent 
with  the  mouth,  sei)arated  by  a  broad  isthmus  from  each  other^  each 
with  a  free  flap  and  no  cirrus.  Spiracle  moderate,  close  behind  the 
eye.  First  dorsal  beginning  over  ventrals ;  second  dorsal  nearly  over 
anal.  Tail  slender,  not  much  bent  upwards.  Spotted.  Warmer  parts 
of  the  Atlantic  and  Pacific.  As  here  understood,  distinguished  fipom 
Scylliarhintis  Blainville,  1816  (8.  canicultis  L.),  by  the  separate  nasal 
valves.  {(TKuXXtovj  a  shark  from  (rxnXlwj  to  tear.) 
"*  Head  very  broad  and  depressed,  broader  than  long.    (Cephaloscylliumi  GUI.) 

*  In  HeterodontidcB  the  egg-cases  are  without  tentacles  and  spirally  twisted.  Except 
the  Scylliidte  and  Heterodoniidcd^  our  sharks  are  all  ovoYiviparous. 

t  Gill,  Ann.  Lye.  Nat  Hist.  N.  Y.  18G1,  412:  type  Scyllium  lolioeptfDamdriL  (xtfaS^ 
head;  aicffXXiov,  Scyllium.) 
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*V9  (b).  S.  veBtriosam  GBTm&n.—Swell  Shark. 

"Grayish,  tinged  below  with  yellowish.  Back  with  black  cross  bars, 
upper  parts  with  large  round  black  spots;  sides  also  with  small  whitish 
9j^  Head  very  broad  and  depressed,  broader  than  long,  and  not  half 
IS  deep  as  broad«  Snout  very  blunt,  projecting  little  beyond  the  mouth. 
Xoath  very  broad,  little  arched,  with  only  a  trace  of  labial  ibid.  Teeth 
ttDilar  in  both  jaws,  small,  tricuspid,  in  about  four  series,  f^  in  number, 
first  dorsal  beginning  over  middle  of  ventrals ;  second  dorsal  beginning 
bdiind  front  of  anal  and  ending  before  end  of  anal.  When  caught,  this 
ihark  inflates  its  stomach  with  air,  like  the  TetrodontidcBy  till  its  diam- 
eter is  one-third  its  whole  length.  It  will  then  float  belly  upward  on 
the  water.  L.  2}  feet.  Monterey  to  Chili ;  very  abundant  in  Santa 
Barbara  GhanneL  A  small,  voracious  shark,  often  taken  in  lobster- 
pots. 

''(Garman,  BuU.  Mob.  Comp.  Zool.  vi,  167:  1880,  f  f  Scyllium  laticeps  Aug.  Dom^ril, 
Rer.  et  Mag.  ZooL  1853,  84,  pi.  3,  fig.  2 :  CephaloacylUum  laticeps  Jordan  &,  Gilbert, 
hoc  U.  8.  Nat.  Mas.  1880,  40.) " 

Page  19,  in  keyj  after  "a'',  add : 

**$.  Embryo  not  attached  to  tbo  ntems  by  a  placenta ;  teeth  all  obtuse,  without  basal 
cnspe MusTELUS,  14. 

"0.  Embryo  attached  to  the  uterus  by  a  placenta ;  some  of  the  teeth  pointed,  each 
wiUi  one  or  two  basal  cusps Rhixotriacis,  14  (h)," 

After  "/^  add: 

"«.  First  dorsal  nearer  ventrals  than  pectorals ;  embryo  not  attached  to  the  uterus  by 
a  placenta Carcharinus,  18. 

''«.  Fiwt  dorsal  nearer  pectorals  than  ventrals;  embryo  attached  to  uterus  by  a  pla- 
centa   EULAMIA,  18  (6)." 

After  "jQT'' add: 
^fff.  Teeth  in  upper  jaw  serrate  at  base,  in  lower  jaw  entire Hypopriox,  19  (6)." 

Page  20:  Erase  "20.  Mmtelm  calif ornicus'^^  which  is  doubtless  iden- 
tical with  Mustelus  hinnuluSj  and  add : 

''  14  (6).— RHI]¥OTRIA€IS  Gill. 
**  (Pleuracromylon  Gill,  1864.) 
"(Gill  Proc,  Ac.  Nat.  Sci.  Phila.  1862,  483 :  type  Rhinotriacis  henhi  Gill.) 

"Characters  of  the  genus  Mustelus^  except  that  each  embryo  is  at- 
^ed  to  the  uterus  by  a  placenta.    The  teeth  are  sharper,  some  of  them 
kiog  pointed,  and  with  one  or  more  short  basal  cusps.    Warm  seas. 
U^uumti  '^p^^^^^y  Triacis.) 
GilL» 

:  coast  of  California;  not  uncommon.) 
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**30  (&).  R.  ISBVis  (Risso)  Jordan  <&  GUbert. 

^^A  small  shark  resembling  Mustelm  hinnulm  and  jB.  henlei^  bat  differ- 
ing from  the  former  in  the  dentition  and  in  the  attachment  of  the  em- 
bryo to  the  uterus  by  a  placenta,  and  from  the  latter  in  the  blonter 
teeth.  Only  those  in  the  posterior  part  of  the  upper,  jaw  have  a  basal 
cusp,  and  these  usually  but  one  only.  This  species  is  found  on  the 
coast  of  Europe  and  Africa,  and  is  accredited  to  our  Atlantic  &aiia  by 
Gunther  (viii,  386). 

"(A£u9telu8  Icdvia  Risso,  Europe  M6ridiona1e,  iii,  127 :  Mustelna  lasvia  Giinther,  viii,  dS6z 
Pleuracromylon  IcBtia  Gill,  Proc.  Ac.  Nat.  Sci.  Phila.  1864, 148 ;  not  of  Jordan  &,  Gilbert, 
Proc.  U.  S.  Nat.  Mus.  1880, 52,  =  EhinotriacU  henlei. )" 

Page  21:  Oaleorrhintis  galeus^  the  "Oil  Shark ^,  is  very  abundant  on 
the  coast  of  California,  especially  southward.  Its  teeth  are  coarsely 
serrated  on  the  outer  margin  near  the  base  only.  Oaleocerdo  tigrinus 
also  ranges  northward  to  San  Diego  on  the  Pacific  coast. 

Pages  22 :  Carcharinus  glaucus  occurs  on  the  coast  of  Oalifomia. 

Page  22 :  Instead  of  "  ♦♦  "  insert : 

"18  (ft).— EUIiAlMA  GUI. 
'*  (GiU,  Ann.  Lye.  Nat.  Hist.  N.  Y.  1861 ,  401 :  type  Carchariaa  lamia  Risso.) 

"  Body  rather  robust,  the  head  broad  and  depressed ;  mouth  inferior, 
with  the  teeth  in  both  jaws  strongly  serrated  in  the  adult;  less  so  or 
entire  in  the  young;  those  in  the  upper  jaw  broad,  those  below  narrow, 
straight,  and  nearly  erect.  No  spiracles.  First  dorsal  large,  placed  not 
far  behind  pectorals.  Pectorals  falcate.  Second  dorsal  small.  Em- 
bryos attached  by  placentae  to  the  uterus  as  in  Scoliodon  and  Rhinotrior 
cis.^  (In  Carcharinus  placentae  are  not  developed,  according  to  Auguste 
Dum^ril,  Hist.  Nat.  des  Poiss.  i,  244.)  Species  numerous,  (cw,  well; 
kafiia^  Lamia  or  Lamna,  a  fabulous  monster,  from  Xat/id^y  devouring 
hunger.)'' 

Page  22 :  The  species  of  ^^Eulamia^  should  stand  as : 

^'26.  E.  obscura  (he  S.)  GiU'^,  "27.  K  milberti  (M.  &  H.)  Gill^,  and 
"27  (6).  U.  lamia  (Risso)  Gill". 

Page  23 :  Under  "jE7.  lamia^  add : 
<<2T  (&)•  E.  lamia  (Risso)  Gill.— ^ay  Shark. 

"  Body  robust,  the  back  elevated.    Head  broad  and  fiat ;  the  snout 

*  So  far  as  known  to  us,  the  embryos  in  all  onr  ovoviviparous  sharks  except  EuUh 
nUa,  Sooliodon,  and  Bhinotriaois  are  withont  placenta. 


I  ADDENDA  TO  MARSIPOBRANCHII,    ELASMOBRANCHH,   ETC.      61 

long,  bat  wide  and  ronnded,  its  length  firom  month  greater  than  dis- 
taooe  between  nostrils,  which  are  nearer  snout  than  angle  of  the  month. 
Eye  moderate.  Teeth  i%y  their  form  as  in  K  lamia,  the  upper  regularly 
tritfigalar,  withont  notch,  narrow  in  the  young,  the  lower  narrowly  tri- 
iDgnlar,  erect,  on  a  broad  base,  all  the  teeth  distinctly  and  evenly  ser- 
iated. First  dorsal  beginning  at  a  distance  a  littJe  less  than  its  own 
btte  behind  the  pectorals,  and  ending  at  a  x>oint  a  little  more  than  its 
own  base  behind  the  ventrals.  Height  of  first  dorsal  two-thirds  the 
dq>th  of  the  body ;  pectoral  reaching  past  first  dorsal.  Second  dorsal 
very  small,  not  one-sixth  the  height  of  the  first,  smaller  than  anal  and 
Dearly  opiK>site  it.  Tail  3J  in  length.  Color  plain  light  gray.  Warm 
leas  north  to  San  Diego  Bay. 

"Our  specimens  differ  from  descriptions  of  E.  lamia  in  not  having 
tte  first  dorsal  higher  than  the  body,  and  inserted  close  behind  the  root 
of  the  pectorals.  In  H.  obscura  and  H.  milberti  the  upx>er  teeth  are 
deeply  notched  on  the  outer  margin  ". 

Page 24:  After  ^^Isogomphodon  limbatua^  add: 

<<19  (&).— HTPOPBION  MUller  <&  Henle. 

"  iHtfpaprionodon  Gill.) 

"OlfiDer  &  Henlo,  Plagiostomen,  1837, 34 :  type  CarcharioB  macloti  MUlIer  &  Henle.) 

"Characters  essentially  as  in  Eulamia,\)ixt  with  the  hwer  teeth  entire, 
the  npper  teeth  coarsely  serrated  at  base  only,  on  one  or  both  sides : 
lower  teeth  erect,    (urzd,  belowj  Tzptov,  saw;  the  upper  teeth  being  ser- 
rated at  base.) 
"W,  H.  Ibrevirostrto  Poey. 

"Snout  obtuse;  teeth  of  the  upper  jaw  with  the  base  serrate  on  both 
ades;  pectoral  fins  moderate.  Bluish,  fins  without  black  spots.  (Poey.) 
^est  Indies ;  occasional  on  our  Gulf  coast. 


"(Poey.  Synopsis  Pise.  Cubensinm,  1868,  451:  Carcharias  hrevirostris  QHntheT,  viii, 

3®.)" 

Pages  26,  29,  30,  31:  Sphyma  zygcena,  Lamna  comuhica,  Carcharodon 
^^ondekti,  Ceiorrhimui  maximm,  and  a  species  of  J«t/rM«  (probably  J.  oojyr- 
^f^^us)  occur  on  the  coast  of  California. 

hge  M :  For  the  key  to  genera  substitute : 

'  ■^■■Ibw aix.on  each  side H|:xANcnus,  31  (&.) 

■a  each  side Heptranchias,  32. 
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''81  (&).— UEXANCIIUS*  Bafiuesqne. 

'  *  {Kotidantu  Cu vier. ) 

"  (RafinosqnOy  Caratteri  di  Alcnui  Nuovi  Generi,  etc.  1810,  14 :  type  Squahu  griteum 
LinnsDus. ) 

"  BrancUial  apertures  six  on  each  side;  otherwise  essentially  as  in  Hep^ 
tranchias.    Two  species  known,    (e^,  six ;  a^'xoc,  bend  or  sinus ;  for  gill- 
opening.) 
''41  (&)•  H.  corinus  Jordan  «&  Gilbert. — Shovel-nosed  Shark, 

<^ Color  almost  black,  unspotted;  a  grayish  lateral  streak.  Head 
large,  broad,  depressed  and  blunt.  I^o  median  tooth  in  upper  jaw. 
About  six  pointed  teeth  in  front  of  upper  jaw,  all  entire  and  without 
basal  cusps.  Kext  three  teeth  with  entire  edges  and  a  single  cusp  on 
the  outer  margin.  Kemaiuing  teeth  of  upper  jaw  serrate  on  the  inner 
margin,  and  with  two  or  more  basal  cusps  on  the  outer.  Median  cusp 
of  lower  jaw  very  small.  Other  teeth  with  six  cusps,  the  first  the 
largest,  the  others  regularly  smaller,  the  inner  edge  in  the  adults  ser- 
rated. Tail  long,  twice  as  long  as  head,  a  little  less  than  one-third  the 
total  length.  Scales  on  ui)per  edge  of  tail  enlarged.  Monterey  to  Pu- 
get's  Sound. 

"  (Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Miw.  1880, 352.) 

"33.  UEPTRANCHIAS  Rafinesqne. 
^^  (Xotorhynchns  Ayres.) 

''(Rafinesqne,  Caratteri  di  Alcuni  Nuovi  Generi,  etc.  1810,  13:  type  Squalut  einerwi 

Gmeliu.) 

"  Gill-openings  seven  on  each  side.    Three  species  known,   {inrd^  seven  5 
Ppdyx^oLj  gills.    The  change  of  this  name  to  "  Heptanchus^  is  hardly  justi- 
fiable.) 
'^43.  H.  maculatus  (Ayres)  Girard. 

"  Sandy  gray,  with  some  round  black  spots,  larger  than  the  pupil, 
rather  sparsely  placed.  Head  rather  depressed;  the  snout  broad, 
rounded  5  the  nostrils  near  ita  tip ;  spiracles  large,  nearer  the  gill-open- 
ing than  the  eye ;  a  long  fujrow  at  the  angle  of  the  mouth.    No  median 

*  The  necessities  of  nomenclature  often  require  the  substitution  for  the  name  d 
the  typical  genus  of  a  family  of  some  less  familfbr  but  earlier  name,  as  Ilexanckma 
for  KotidanuSf  Carcharias  for  OdonlasjiiSj  Dasybatus  for  Trygon,  etc.  It  is  probably  nn- 
necessary  to  change  well-known  family  names  to  accord  with  these  changea  Among 
our  sharks  it  is  perhaps  better  to  retain  the  old  family  names  Odontaspididaf  XotidamL 
da,  Cestraciontidw,  instead  of  CarchariidcBf  ffexanchidce,  and  HeterodoniidcBf  as  given  in 
the  text.  The  name  CarchariidcCf  used  by  various  authors  for  the  GaleorrkinideBf  is  in- 
eligible, because  the  name  Carcharias  rightfully  belongs  to  a  genus  of  another  fiunily. 
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tooth  in  apper  jaw.  Two  small  teeth  near  together  iu  front,  simple  and 
pointed;  two  a  little  larger,  behind  and  outside  of  these,  then  two 
others  directly  behind  the  first  pair.  Next,  on  each  side,  a  tooth  much 
larger,  pointed,  with  a  conspicuous  cusp  on  the  outer  side  at  base,  and 
one  or  more  denticulations  beside.  The  other  teeth  are  larger,  similar, 
hot  more  serrated  and  more  oblique,  approaching  the  lower  teeth  in 
fim.  The  median  tooth  in  the  lower  jaw  is  broad,  with  a  small  median 
ensp  and  two  or  three  larger  lateral  cusps  on  each  side.  The  other 
teeth,  6  on  each  side,  are  much  broader  than  high,  with  about  4-6  sharp 
oatward-directed  cusps.  The  first  cusp  is  longest  and  bears  a  small 
tooth  near  its  base.  These  teeth  are  quite  similar  and  increase  slightly 
in  aze  outwards.  Tail  long,  2J  in  total  length,  the  caudal  fin  mostly 
Mow  it  xVnal  small,  just  behind  the  small  dorsal.  Coast  of  California 
and  northward ;  common. 

*\SoktkptckMM  maeulatuB  Ayres,  Proc.  CaL  Acad.  Nat.  Sci.  i,  72 ;  not  Xotidanus  indUms 
Cuvier,  etc.)" 

Page  36,  fourth  line :  After  "  small  ^  add  "  or  wanting''. 

Under  "  •  ^^  after  "  thick'',  instead  of  "  usually  with  rayed",  etc.,  read 
**with  two  dorsal  fins". 

Under  "••",  instead  of  the  text,  read:  "  Tail  with  one  dorsal  fin,  or 
none." 

Page  !iS :  After  "  Rhinobatm  productm  "  add : 

"}  Aiit«Tii>r  nasal  valve  prolonged  to  the  internal  angle  of  the  nostrils;  snout  not 
elongate.    (S^rrkina*  Miiller  &,  Uenle.) 

**ii  (6).  R«  exasperatus  Jordan  &,  Gilbert. 

**Disk  rhombic,  about  as  broad  as  long.  The  snout  prominent,  but 
blontish  at  tip,  anterior  margin  of  pectorals  forming  less  than  a  right 
tngle.  Eyes  rather  large.  Rostral  ridges  separate  their  whole  length. 
Tail  stout,  depressed,  with  a  narrow  lateral  fold,  upper  surface  entirely 
WTered  with  stout,  close-set,  stellated  prickles  of  different  sizes,  largest 
on  the  bases  of  the  i)ectorals  and  smallest  on  the  outer  edges  of  the  fins, 
those  on  the  tip  of  snout  and  anterior  edge  of  the  pectorals  not  enlarged. 
Stoat,  bluntish,  sHghtly  recurved  spines  present  as  follows  :  One  at  the 
»H)cr  anterior  angle  of  the  eye  and  two  behind  it ;  one  large  one  at  the 
■iddle  of  the  shoulders,  in  front  of  which  are  two  others ;  two  series  on 
tte shoulders  outside  the  median  line,  the  inner  of  two,  the  outer  of  two 
(titer;  a  series  of  about  a  dozen  on  the  median  line  of  the  back  and 
W  lateral  series  on  the  tail.    Sexes  similar.    Under  side  covered 

"^^nneii,  113:  type  Sffrrhina  columnce  M.  &  H.    (ovv,  to-' 
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with  shagreen,  made  of  triangular  depressible  asperities.  Begion  from 
the  nostrils  to  the  shoulder  girdle  smooth,  except  the  lower  lip.  A  few 
other  small  naked  areas  below.  Upper  lip  developed.  Teeth  Jf .  Color 
brown,  mottled  and  barred  with  blackish ;  a  black  blotch  on  hinder  part 
of  pectorals  below.  Tail  rather  shorter  than  disk.  First  dorsal  not  fiur 
behind  ventrals.  Snout  one-fifth  the  length  of  disk,  twice  the  interor- 
bital  space.  San  Diego  Bay ;  abundant.  Only  young  specimens  known, 
but  it  is  probably  ovoviviparous  and  therefore  not  a  Baioid. 

*^  (Platyrhina  exasperata  Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mns.  1880,  32:  Zapterfpp 
exasperatuti  Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mas.  1880,  53 :  TrygonarlUna  exasperate 
Garman,  Bull.  Mus.  Comp.  Zool.  18«0,170.) 

**  45  (c).  B.  triseriatus  Jordan  &  Gilbert. 

"Disk  broad,  ovate,  broader  than  long.  The  snout  very  bluntly 
rounded,  not  projecting,  the  angle  formed  by  the  pectorals  anteriorly 
very  obtuse ;  anterior  outline  of  the  pectorals  slightly  convex,  not  undu- 
lated. Tail  very  stout,  much  longer  than  the  disk,  its  edges  with  a 
broad  fold,  broader  than  in  R,  exasperatus.  Pectoral  fins  extending 
almost  to  the  tip  of  the  snout ;  rostral  ridges  wide  apart,  converging, 
inclosing  a  triangular  area.  Eyes  small,  wide  apart,  the  broad  spira- 
cles close  behind  them.  Caudal  fin  well  developed  above  and  below. 
Dorsals  similar,  their  posterior  free  margins  very  convex.  Mouth 
broad,  its  width  nearly  equal  to  its  distance  from  tip  of  snout,  a  deep 
crease  passing  around  it  behind,  in  front  of  which  the  lower  lip  has  three 
folds  of  sldn ;  upper  lip  not  developed,  a  fold  of  skin  passing  from  the 
angle  of  the  mouth  on  either  side  to  the  inner  angle  of  the  nostrils, 
thence  straight  across,  inclosing  a  depressed  trapezoidal ^I^-shaped  area^ 
bound  below  by  the  curved  outline  of  the  upper  jaw.  In  this  are  three 
cross-folds  of  skin.  Teeth  fg.  Gill-openings  narrow.  Skin  every- 
where, above  and  below,  covered  with  fine  shagreen,  the  prickles  coarser 
on  tl^B  anterior  outer  margin  of  the  pectorals  ( <? ),  where  are  two  or  three 
rows  of  retrorse  spines.  Four  strong  spines  on  the  tip  of  the  snout^ 
forming  a  rhombic  figure;  four  or  five  spines  around  each  eye.  A  long 
series  of  very  strong  spines  along  the  median  line  of  the  back  and  tail, 
and  a  series  of  similar  ones  on  each  side  of  the  tail ;  a  single  strong  spine 
on  the  outer  edge  of  the  shoulder-girdle  and  two  between  this  and  the 
median  series.  Color  light  olive  brown,  without  distinct  markings.  L.  2 
feet.  Breadth  of  disk  one-tenth  more  than  its  length;  tail  usually  half 
longer  than  disk ;  snout  two-ninths  of  length  of  disk,  not  half  longer 
.than  width  of  interorbital  area.  Coast  of  California  from  Point  Goncep- 
cion  southward ;  abundant.    In  spite  of  its  resemblance  to  the  Baiaid 
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1108  Phityrrhinaj  this  species  proves  to  be  viviparous.    It  is,  thcre- 
ne,  referred  to  the  Rhinohatidce^  the  oviparity  of  Eaiidas  being  the  only 
meter  distingnishing  the  two  families. 
{naigHUma  triseriata  Jordan  <&  Gilbert",  Froc.  U.  S.  Nat.  Mus.  1880,  36.) 

i  (i).  B.  lentifirinosas  Garman. 

Grayish,  with  small  paler  spots,  uniform  below.  Outline  similar  to 
tof  R.  producttis.  Snout  long  and  narrow,  its  ridges  close  together 
Highoat.  Eyes  large,  twice  as  large  as  spiracles.  Interorbital  space 
row,  concave,  as  wide  as  nostrils  or  the  interspace  between  them. 
:ance  between  outer  angles  of  nostrils  more  than  half  the  snout, 
ith  straight,  its  width  not  quite  twice  the  interorbital  space.  Dorsal 
preocular  spines  very  small ;  5  larger  spines  on  tip  of  snout.  Su- 
icolar  and  scapular  spines  obsolete.  L.  22  inches.  Width  3  in  length ; 
about  2;  snout  to  the  mouth  5|.  Coast  of  Florida.  (Garman.) 
Gannan,  BulL  Mna.  Comp.  Zoul.  1880,  168. y 

ige47,  genus  Dasyatis:  The  following  synopsis  of  the  American 
aes  of  the  genus  Da^yatis^  or  better  BasibatiSj  has  been  prepared  at 
request  by  Mr.  Samuel  Garman,  of  the  Museum  of  Comparative 
logy.  It  was  received  too  late  for  insertion  in  the  text.  We,  there- 
,  place  it  here  in  the  form  in  which  it  was  written  by  its  author: 

HE  AMERICAN  SPECIES  OF  THE  GENUS  DASIBATIS.* 

By  Samuel  Garman. 

more  than  twice  the  length  of  the  disk, 

keeled  on  the  top  ; 

SDoat  acute,  pointed ;  tail  very  long,  round fuberculata 

meut  not  prominent;  tail  compressed longa 

fwind  on  the  top,  compressed,  with  lateral  series  of  largo  tuhercles; 

■nont  not  prominent ;  anterior  margins  slightly  sinuous centrura 

snoot  prominent,  with  a  series  of  long,  narrow,  depressed  tubercles  on  the 
middle  of  the  back lata 

lev  than  twice  and  more  than  one  and  a  half  times  the  length  of  the  disk, 

vith  two  expansions ; 

dii>k  snbcircular ;  snout  prominent ., sahina 

disk  qnadrangnlar ;  snout  not  prominent «ayi 

keeled  on  the  top,  with  an  expansion  below ;  with  three  series  of  tubercles  on  the 
shonlders hastaia 

kti  ihaxk  one  and  a  half  times  the  length  of  the  disk, 

vitli  two  expansions ; 

noath  with  five  papillse brevis 

«oiit]|  with  three  papiUe  diptcrura 

-•  WttllMuiiq^Kleiiiii  Ichthyol.  Enod.  sive  Index  rerum,  etc.  1793,  35:  type 
if  the  name  has  precedence  of  ^^Dasyatia^*  Raf. 
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DASIBATIS  TUBEECULATA. 

Raja  iuherculaia  Lac^p.  ii,  p.  106,  .pi.  4,  fig.  1. 

Raja  tuberculaia  Shaw,  Geu.  Zool.  v,  pt.  2,  p.  290,  pi.  1-27. 

Trygon  gymnura  Miill.  Erman's  Reise  uni  die  Erde,  p.  25,  Taf.  13. 

Trygon  osteosticta  Miill.  1.  c.  p.  25,  Taf.  14. 

Tnjgon  tubcrctilata  Dnnic^ril,  Elasmobr.  p.  005. 

Trggon  tuberculata  GUnther,  Cat.  viii,  p.  480. 

Disk  quadrangular,  a  little  wider  than  long.  Snout  produced,  shtf 
pointed.  Anterior  and  posterior  margins  nearly  straight,  the  anten 
eur\-ed  tiear  the  outer  angle  to  meet  the  posterior,  and  the  latter  cam 
near  the  hinder  angle  to  meet  the  inner.  Tail  nearly  three  times  ti 
length  of  the  disk,  with  a  slight  ridge  above  and  a  narrow  cataneo 
expansion  below,  roughened  with  small  spines'  similar  to  those  ou  i 
head,  bearing  a  long  serrated  spine.  A  row  of  elongated  taberclet' 
the  dorsum  and  anterior  portion  of  tail  and  one  or  more  smaller  ones* 
each  shoulder.  The  posterior  tubercles  of  the  median  row  are  so  mo 
elongated  as  to  resemble  the  spine.  Month  much  undulated,  with  tta 
papillaj.  Teeth  small,  unequal.  Color  yellowish  to  olivaceous  broi 
darkening  with  age.  The  young  are  without  scaler  or  tuberdea.  J 
the  animal  grows  older  and  the  tubercles  appear  a  few  scattered  aqM 
tie^  appear  on  the  head ;  still  later  these  increase  in  number  and  siae 
such  an  extent  as  to  cover  the  head  and  dorsum  with  a  heavy  coat 
mail  made  up  of  the  closely-set  flattened  scales.  The  tubercles  of  d 
back  cease  growing  as  the  scales  enlarge,  and  ultimately  there  is  litl 
distinction  between  them.  Usually  the  tubercle  on  the  middle  of  d 
)>ectoral  arch  is  hirger ;  those  on  the  tail  continue  to  increase  in  i 
with  age.  A  young  female  measures  in  length  of  body  9.9,  leDgtb  i 
tail  28.2,  and  width  of  disk  11.6  inches. 

Cannaviehas,  Surinam,  Para,  Bahia,  and  Eio  Janeiro. 

Dasibatis  longa. 

(Garman,  1880,  Bull.  Mus.  Comp.  Zool.  vi,  p.  170.) 

Disk  quadrangular,  about  one-sixth  wider  than  long.  Mai^ginsMri 
straight,  anterior  meeting  in  a  blunt  angle  on  the  end  of  tiie  aN 
Outer  angles  rounded,  posterior  blunt  Ventrata  ronnded.  lUl>N 
than  twice  as  long  as  the  boily,  roughened  with  small  aqperfttaM 
pressed  anteriorly,  compressed  behind  the  spine^  keded  ttbomlMH 
press<Kl  portion,  with  a  long,  narrow  cutaneooB  i 
side.  Mouth  curved  with  live  Danillffi.  A  row  oi 
the  head  on  the  shoulder  Ifci 

provided  with  tubercle 
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DIsttiigiiklied  from  -Z>.  UUi  by  tlie  8hape  of  tlie  snout  and  disk  and 
tk  keel  on  tUe  Uil,  uiul  ^m  P*  tantrum  b^'  tiie  Btnught  margiimo/the 
peutarali}  aocl  the  k€«3L    -i- ..<  ^  ,    v 

i)ri<*  g|>4M*im€ii  siK^iired  at  Acapulca^  ICttdeO}  by  Prof.  Alexaader 
X'Z^mz.  Oiii!  liiiflit  coiored,  rtddinb-broirn  speeunati  from  Panama  by 
tbeHnaAler  ExpedUioiu 

kti)£rfa  of  bod}'  11.5,  tail  28,  and  mdtli  of  pectorals  13.8  laches. 

Ltf&jKtli  uf  body  of  tjecond  specjinien,  0,3,  tail  2L5^  and  width  of  pectorals 

11.:^  iudiea*  ,       ,  ,      - 

Basibatis  centeuba, 

Mftffi  aimlrtm  Mttch,  Tnwm,  Lit.  &  Phil.  Soc.  N.  Y.  i,  p.  479< 
Trf§»Bemtmfa  Llni»Ii\y^  SiUliuuu'ti  Am.  Jotir.  BeL  &  Art>3,  47, 1@44^  p.  W^ 
f^lfMenilniftt  Gill  (name  only},  Ci^t.  Fbh.  10.  Corm^  N.  Anier.  p.  ^14. 


Didt  quudniiiffnliir,  about  one-fourth  wider  than  long.  Anterior  mar- 
0m  Miuionj<j  cotuMVi*  of^po^iite  the  ejes,  convex  toward  the  ^liglitly  pro^ 
tnbf^nmt  j^^uout  and  rouudecl  outer  anglea;  posterior  sti^ghter,  a  very 
littk  convex ;  innpr  cronvex.  Hinder  an^^lea  blunt  Tentrtfs  tmueate, 
^th  rounded  ang1«*8.  Tall  more  than  twice  as  long  as  the  body,  much 
cti[Qpre»!!!ti*d,  roiuiileil  tib^n  e,  witli  keel  and  eutaneons  espan^ion  Ijelow, 
witli  otic  or  fiiore  stroni,^  serrated  spines  at  the  termioatiou  of  the  ante* 
nor  fiftli  of  it.s  length,  roii|^h  on  all  .sirlcj*  with  f^pinea  or  tubercles.  Till 
lialf  grown  the  yoang  are  naked  ^  as  they  approach  maturity'  broad 
stellate-based,  conical -pointed,  irregularly-placed  bucklers  appear  on  the 
middle  of  the  hinder  part  of  the  back  and  on  the  top  and  sides  of  the  tail. 
Very  large  examples  have  the.  central  portion  of  the  back  closely  mailed 
with  small  flattened  tubercles.  The  bucklers  bear  more  resemblance  to 
tbofieof  the  Rajw,  radiata  and  clavata  than  to  the  tubercles  of  pastinaca^ 
^uUUOj  or  tuberculata.  Mouth  arched  forward,  with  five  papillae.  Teeth 
in qdncnnx,  blunt,  smooth.  Color  of  back  and  tail  olive  brown;  light 
to  white  below.  From  pcuitinacay  which  this  species  resembles  in  shape, 
it  is  distinguished  h^  the  tubercles,  by  the  length  and  compression  of 
the  tally  and  absence  of  all  trace  of  keel  or  expansion  on  its  upper  side. 
A  young  8i>ecimen  measures  from  snout  to  tail  13.8,  length  of  tail  30.5, 
Md  width  of  pectorals  17.5  inches.  The  largest  specimen  in  the  collec- 
tioii  has  a  total  length  of  10  feet  3  inches.  Common  south  of  Cape  Cod. 
Oeeasicmally  foand  northward. 

Dasibatis  lata. 
(Qtnum,  1880,  Ball.  Mus.  Comp.  Zool.  vi,  p.  170.) 

BiA  qnadrangular,  one-fonrth  wider  than  long.  Anterior  margins 
iMrily  straight^  forming  a  very  blunt  angle  at  the  snout,  rounded  near 


68       CONTRIBUTIONS   TO   NORTU  AMERICAN  ICHTUTOLOGT — IV. 

the^outer  extremities ;  posterior  con  vex;  inner  straight  a  portion  of  their 
length.  Ventrals  truncate,  rounded.  Snout  produced,  formin{;  i 
roun<led  prominen(»e  in  front  of  the  margins  of  the  disk.  Length  frw 
the  forehead  less  than  the  width  of  the  head.  A  line  joining  the  wider 
portions  of  the  disk  passes  nearer  to  the  head  than  to  the  shooldem 
Tail  more  than  twice  as  long  as  the  body,  without  a  tnice  of  keel  above} 
a  long  narrow  expansion  below  has  its  origin  opposite  that  of  the  8piB6| 
and  terminates  in  a  keel  which  continues  to  the  extremity,  ronghenel 
with  small  tubercles,  with  an  irregxdar  series  of  broad-based  conicil 
tuijenrles  on  each  side.  A  pair  of  large,  comjiressed,  erect  tnberclM 
Htands  immediately  in  front  of  the  Ciiudal  spine,  and  a  similar  oiie  il 
placeil  over  the  middle  of  the  i)elvic  arch.  These  suggest  a  continnOoi 
HC'ries  in  larger  specimens.  Three  larger  elongated  tubercles, 
]Kiints  directed  backward,  similar  to  those  of  2>.  Aa«fa  to,  occupy  the 
die  of  the  shoulder  girdle.  ]\Iouni  curved,  six  (5-C  f)  papillseat  the  bofr 
torn  iKfhind  the  teeth  ;  two  of  these  are  in  the  middle  in  front,  wtaef»: 
u-sually  there  is  but  one.  Color  light  olive,  probably  greenish  in  VSb^ 
white  l>elow.  Distinguished  from  I),  cenimra  by  the  prominent  snonl^^ 
the  shai>e  of  the  tubercles  in  the  middle  of  the  back,  and  the  narrownM^ 
of  the  posterior  portion  of  the  disk.  Length  of  body  16,  tail  35.3,  m 
width  of  j)ectorals  20.5  inches.  Sent  from  the  Sandwich  Islands  fcf 
Andrew  Garrett. 

Dasibatis  sabina. 

Tnjijon  Mfihina  Lnsnonr.  Jour.  Acad.  Xat.  Sci.  Phil!  ir,  p.  109. 
Trtf^ion  Mihina  Miill.  ot  HonU',  Plajriostomen,  p.  103. 
Trffffon  fdhina  I>uin<5nl,  Elasniobraiicli.  ]>.  607. 

Disk  subcircular.    Snout  produced,  blunt.    Anterior  margins  of  ttoJ 
pectonils  concave  near  the  snout,  becoming  convex  toward  the  broaillf J 
rounded  outer  extremities;  hinder  and  inner  margins  convex.    Upp 
jaw  with  a  dee])  indentation,  receiving  a  correspoHding  prominenoe 
the  lower.    Teeth  at  the  sides  of  this  indentation  mnch  larger, : 
]>ling  the  molars  of  JJcfcrodonttts,    Mouth  with  five  papillae.    Tail ' 
than  twice  as  long  as  the  disk,  tapering  to  a  fine  poJnt|  roagh  with  i 
jirickles  similar  to  those  scattered  over  the  head  and  baek|  tt< 
ex])ansion  alxive,  and  a  broader,  longer  one  below. 
opposite  each  other,  the  lower  extends  tofrwv  " 
a  median  n)w  of  tubercles  on 
shoulder.    Distinguished  from ' 
Toonded  pectorals,  the  short 
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He  of  jaws,  the  smaller  size,  and  the  ttco  cntaneous  expansions.  Of 
wenty  specimens  the  average  proi)ortional  length  of  body  and  tail  is  as 
or  and  a  half  to  eight.  In  no  case  is  the  tail  twice  as  long  as  the  disk. 
(rior  ochraoeons  brown ;  ventral  surface  light.  Length  of  body  of  an 
lalt  male  9.4,  length  of  tail  15,  and  width  of  pectorals  10  inches.  Com- 
OQ  in  the  rivers  of  Florida  along  the  Gulf  coast.  Several  specimens 
the  collection  were  captnred  in  Lake  Monroe,  at  a  distance  from  the 
It  water,  \>y  Count  Poortalte. 

Dasibatis  sayi. 

r/s  Mfi  Li«oear,  Jour.  Acad.  Nat.  Sci.  Phil,  i,  p.  42,  fig. 
|(Jofra/ii  Mjpi  DeKay,  New  York  Fauna,  Fi^h.  p.  376. 
yfoa  $ayi  MUU.  et  Henle,  Plagi(>8t4)mon,  p.  100. 
}^mbmii9  9a$i,  Storer,  Syu.  Fish.  N.  Amer  p.  262. 
I  Mjrt,  Dam^ril,  EUuuuobraach.  p.  603. 


Disk  quadrangular,  about  one-sixth  wider  than  long,  anterior  margins 
mtly  straight,  posterior  and  inner  borders  convex,  outer  and  posterior 
igies  rounded.  "Bnout  not  protruding  beyond  the  lines  of  the  margins. 
entrals  rounded.  Tail  strong,  rather  more  than  one  and  a  half  times 
le  length  of  the  disk,  with  a  strong  serrated  spine,  bearing  a  short, 
m  cutaneous  expansion  behind  the  spine  on  the  upper  side,  and  a 
•nger,  little  wider  one  below,  ending  nearly  opposite.  Upper  jaw  undu- 
it*^l:  lower  ]>rominent  in  the  middle.  Teeth  small,  smooth  in  young 
Bd  females,  .sharx)  in  adult  males.  Thrive  piipillfe  at  the  bottom  of  the 
loatli,  and  one  at  each  side.  Body  and  tail  naked.  Color  olive  brown 
I  adult,  re<ldish  or  yellowish  in  young ;  lower  surface  whitish.  This 
)ecies  closely  resembles  the  European  species  pastlnaca.  A  compari- 
m  of  specimens  discovers  the  following  dififerences:  in  Sayi  the  tinte- 
or  margins  form  a  more  blunt  angle  at  the  end  of  the  snout,  which  is 
m  prominent  at  the  apex,  the  outer  and  posterior  extremities  of  the 
Bciorals  are  rounder,  the  posterior  margins  are  more  convex,  the  disk 
I  broader  toward  the  ventrals,  and  the  tail  is  longer ;  in  pastinaca 
ke  literal  and  hinder  angles  of  the  pectorals  and  the  lateral  angle  of 
hi  Tentrals  are  marked  by  blunted  corners.  A  single  small  rounded 
ttpKle  on  the  middle  of  the  back.  There  are  specimens  in  the  col- 
■t«  ftom  New  York,  Pensacola,  Bahia,  and  Rio  Janeiro.    A  young 

from  snout  to  tail  7.1|  length  of  tail  11,  and  width  of 

9a. 
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DASIBATIS  HASTATA. 

Tnjgon  hasiata  DeKay,  New  York  Fiiuna,  Fish.  p.  375,  pi.  65,  fig.  dl4  9 . 
Trygon  hasiata  Storer,  Syn.  Fish.  N.  Amer.  p.  SiGl. 
Trggon  ha^ttata  Dum^inl,  Elosmobroiucli.  p.  592. 

Disk  qutulrangular,  about  one-fourth  wider  than  long ;  anterior  mar- 
gins nearly  straight,  meeting  in  a  bhmt  angle  on  the  end  of  the  Bnoa-t, 
curved  near  the  outer  angle  to  meet  the  slightly  convex  posterior  mar- 
gins ;  inner  borders  convex ;  outer  and  hinder  angles  roiuided.    Ven- 
tmls  almost  entirely  covered  by  the  pectorals,  hinder  margins  convex. 
Tail  more  than  one  and  a  half  times  the  length  of  the  disk,  low-keeled 
on  the  upper  side,  a  long,  broad  membranous  expansion  below,  rongli- 
cned  with  small  asperities,  one  or  more  serrated  spines.    Body  smooth 
in  young,  very  old  with  scattered  small  asi)erities.    A  row  of  narrow 
compressed  tubercles  along  the  middle  of  the  back  and  on  the  base  of 
the  tail ;  the  points  of  these  tubercles  are  depi^essed  and  directed  back* 
ward.     On  each  shoulder,  pai-allel  with  the  median,  there  is  a  shorter 
row,  the  length  of  which  varies  jiccording  to  the  age  of  the  individoaL 
Mouth  with  three  papilhe.    Jaws  with  more  curvature  than  those  of 
ccntrura    and  less  than  those  of  sahiiia.    Young  without  tubercles. 
Color  bhiish  or  olivaceous  brown,  darker  on  dorsum  and  tail,  light  on 
lower  surface.    Measurement  of  a  young  specimen  :  length  of  disk  8.5, 
width  10,  and  length  of  tail  14  inches.    An  adult  male  measured  20 
inches  across  the  pectorals  and  16  in  length  of  body.    The  museum  con- 
tains specimens  from  Florida,  Cuba,  Pernambuco,  and  Kio  Janeiro. 

Dasibatis  brevis. 

((»arman,  1880,  BiiU.  Mns.  Comp.  Z<;ol.  vi,  171.) 

Disk  quadrangular,  a  little  wider  than  long.  Anterior  margins  nearly 
stniight,  curved  near  the  outer  extremities  to  meet  the  convex  posteriors, 
meeting  in  a  blunt  angle  on  the  end  of  the  snout.  Outer  and  posterior 
extremities  of  pectorals  round,  without  trace  of  angles.  Ventrals  broad, 
truncate,  with  angles  rounded.  Tail  less  than  one  and  a  half  times  the 
length  of  the  disk,  tapering  to  an  acute  point.,  depressed  as  far  as  to  the 
spine,  thence  compressed  to  the  end  of  the  cutaneous  fold,  and  round 
from  this  point  to  the  tip,  with  a  short  elevated  membraneous  expansion 
behind  the  spine,  and  a  longer  and  wider  one  on  the  lower  side,  extend- 
ing below  the  former  and  the  spine.  The  expansions  have  their  hinder  - 
extremities  opposed ;  they  end  quite  abruptly  and  are  widest  near  the 
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f^^rmination.  Month  vnth  five  papillae,  outer  small.  Teeth  small,  blunt. 
tJ'pper  jaw  indented  in  the  middle;  lower  with  a  prominence  in  front, 
Disk  naked  in  the  young.  Adult  specimens  have  three  rows  of  tuberclea 
€11  the  middle  of  the  bsick  disposed  as  are  those  of  D.  hanixita.  A  large 
q)ecimen  from  Payta  has  three  large,  erect,  broad-based  tubercles  in 
Imtof  the  candal  spine,  and  the  tail  rough  with  smaller  ones.  The 
dMRt  rows  on  the  shonlders  contain  from  three  to  four,  and  probably 
^oease  in  nnmber  with  age,  as  is  the  case  with  the  closely  allied  Atlan- 
I  lie  coast  species.  Color  light  grayish  or  olivaceous  brown,  reddish  near 
(tke  edges,  white  below,  with  round  spots  of  brownish  under  the  base  of 
the  tail.  Compared  with  D.  hastata  this  species  differs  in  the  shorter 
Wl,  rounder  extremities  of  the  disk,  and  the  shape  and  size  of  the  tu- 
;kfde8  and  membraneous  fins.  D.  hastata  has  no  expansion  on  the  top 
rif  the  tail,  and  that  on  the  lower  side  is  very  long,  of  moderate  width, 
md  tapers  gradually.  Those  of  2).  hrevis  are  comparatively  short  and  * 
jthoad;  they  rise  gradually  and  terminate  abruptly.  From  D.  sayi  this 
iptties  is  to  be  distinguished  by  the  great  development  of  the  caudal 
^ttptnsions,  their  shai)e  and  length,  and  by  the  tubercles  on  shoulders 
iM  tail.  A  large  female  measures  in  length  of  body  17,  tail  23,  and 
lidUi  of  pectorals  18  inches.  A  young  male  in  length  of  body  8.1,  tail 
12,  and  width  of  x>ectoral8  9.2  inches.    Peru. 

Dasibatis  diptebuea. 

(Jonlan  &  Giltwrt,  lr?K),  Proc.  U.  S.  Nat,  Mos.  31.) 

DLsk  rhomboid,  slightly  broader  than  long ;  anterior  margins  nearly 
rtnijrlit  forwards,  meeting  in  a  very  obtuse  angle;  posterior  margins 
ttirvwl ;  lateral  angles  rounded.  Tail  nearly  half  longer  than  disk,  with 
•  consimuous  cutaneous  fold  below,  and  a  smaller  but  evident  one  above, 
tpper  jaw  considerably  curved,  with  a  slight  convex  protuberance  in 
famt,  which  fits  into  a  slight  emargination  in  the  lower  jaw,  which  is 
WBvex,  its  outlines  corresponding  to  the  curves  of  the  upi)er  jaw. 
Bwda  of  teeth  wider  in  front  than  laterally.  Inside  of  mouth,  behind 
4e  lower  jaw,  with  three  fleshy  processes.  Teeth  about  H  J ;  about  8  in 
toofiD^series  in  the  upper  jaw,  and  10  in  the  lower.  Color  light  brown, 
bat  marbled  with  darker,  but  without  distinct  spots ;  tail  black- 
*  hdly  wbite.  Skin  everywhere  peifectly  smooth  in  the  young ;  adult 
*Mn  tubercles  along  the  back.    San  Diego,  Cal. 

enumerated  above  as  belonging  to  American 
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waters  one  has  been  described  from  the  Sandwich  Islands.  It  is  in  vi 
of  the  probability  of  its  occurrence  as  an  occasional  visitor  on  our  We 
em  coasts  that  it  is  introduced. 

As  already  noticed,  in  Volume  YI,  page  172,  of  the  Bulletin  of  tl 
Museum  of  Comparative  Zoology,  the  species  recently  described  by  I^ 
Giinther,  Trygon  brachyurMS  and  Trygon  reticulatttSy  belong  to  the  gena 
Fotamotrygorij  which  includes  the  peculiar  sx)ecies  of  the  family  inhabil 
ing  the  rivers  of  South  America* 


Class  IV.-PISCES. 


{The  True  Fishes.) 

Skeleton  booy  or  cartilaginoas.  Skull  with  sutures ;  a  lower  jaw  pres« 
CDt;  membrane  bones  developed  in  connection  with  the  skull ;  gill-open- 
iags a  single  slit  on  each  side,  sometimes  confluent ;  gills  attached  to  bony 
•rches,  normally  four  pairs  of  them,  their  outer  margins  free.  Median 
lod  paired  fins  usually  developed ;  a  lyriform  shoulder-girdle.  Exo- 
Meton  various.  Ova  comparatively  smalL  No  "claspers''.  Brain- 
iileientiated  and  distinctly  developed.  Heart  developed,  divided  into 
inaaricle,  ventricle,  and  arterial  bulb. 

As  here  understood,  this  group  includes  the  great  majority  of  recent 
iahes,  and  is  equivalent  to  the  Teleostei,  Oanoidei,  and  Dipnoi  of  most 
fteent  writers,  the  Actinopterij  Crossopterygm^  and  Dipnoi  of  Professor 
Cope.    Omitting  all  notice  of  the  Dipnoi  and  the  CrosHopterygia,  all  the 
MDbers  of  which  groups  are  extralimital  and  confined  to  the  fresh  waters 
[  rf the  tropics,  it  will  be  convenient  to  divide  the  American  representa- 
tives of  the  class  of  Pisces  into  four  series  or  subclasses — C/iondrosteij 
Eoloateij  Physostomi,  ami  Phpsoclisti,  the  first  and  second  including  most 
«f  the  Ganoidei  of  Miiller,  the  second  and  third  the  Teleostei.    These 
gioaps  are  evidently  of  unequal  value,  the  Physostomi  and  the  Physo- 
€iitti  being  very  intimately  connected,  and  the  relations  of  the  Holostei 
with  the  Physostomi  are  jirobably  more  intimate  than  their  relations 
with  the  other  Ganoids,  as  has  been  shown  by  Professor  Cope.    Never- 
these  groups  exist  in  nature,  and  their  recognition  under  one 
or  another  is  convenient. 

ANALYSIS  OF  THE  SUBCLASSES  OF  PISCES. 

,  krtmrimA  bnib  mascolar,  with  numerons  valves;  optic  nerves  forming  a  chiasma ; 
Tentral  fins  abdomimU;-  air-bladder  with  a  duct ;  tail  heterocercal. 

(^>erie8  Ganoidei.*) 
Ik  Tentral  fin  with  an  entire  series  of  basilar  segments ;  skeleton  cartilaginous. 

CUONDUOSTEI. 

I  fin  with  the  basilftraegments  mdimontal ;  skeleton  bony . .  Holostei. 
*  --ivof,  splendor  J  ftom  the  enameUed  scales. 
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aa.  Arterial  bulb  with  a  pair  of  opposite  valves ;  optic  nerves  not  forming  a  chiasmi-^a 

(Series  Teleostei.*^^ 
c.  Air-bladder  (if  present)  connected  by  an  air-dnct  with  the  stomach  c= 
cesophagos ;  ventral  fins  (if  present)  abdominal,  their  basilar  segmen^H 
rudimental,  usually  without  spines ;  parietal  bones  usually  united. 

Physostom^: 

00.  Air-bladder  without  duct ;   ventral  fins  (if  present)  usually  thoracic  < — i 

jugular,  without  basilar  segments ;  spines  usually  present,  at  least  in  tb^ 

dorsal  and  ventral  fins ;  parietal  bones  separated  by  the  supraoccipital 

Physoclist 


ARTIFICIAL  KEY  TO  THE  FAMILIES  OF  PISCES. 

The  following  key  is  intended  simply  to  facilitate  the  identification  o1 
species^  Ko  attempt  is  made  to  indicate  the  natural  characters  or  rels^ 
tions  of  the  families,  and  only  those  8x>ecies  of  any  group  which  occur 
wiWiiii  the  limits  of  the  United  States  are  taken  into  consideration. 

I.— VENTRAL  FINS  PRESENT,  ABDOMINAL, 

*  Dorsal  fius  2,  the  anterior  chiefly  of  soft  rays,  the  posterior  adipose. 
A.  Bo<ly  naked. 
B.  Head  with  4  to  8  long  barbels ;  dorsal  and  pectoral  fins  each  with  a  spine. 

SlLURIDiB,  29. 
BB.  Head  without  barbels ;  fins  without  spines. 

C.  Teeth  strong ;  dorsal  fin  many-rayed ALEPiDOSAURiDiE,  40. 

CC.  Teeth  minute ;  dorsal  tin  short Sternqptychid^,  43- 

AA.  Body  scaly. 

D.  Teeth  broad,  incisor-like i Characinid^,  32- 

DD.  Teeth  (if  present)  pointed. 
E.  Margin  of  upper  jaw  formed  by  the  premaxillaries  alone. 
F.  Dorsal  fin  nearly  median. 

G.  Body  with  phosphorescent  spots ScOPEUDiE,  42, 

GG.  Body  without  phosphorescent  spots. 

U.  Hcivd  scaly ;  scales  cycloid ;  teeth  cardiform ScOPEUDiB,  42. 

II H.  Head  naked;  scales  ctenoid ;  teeth  villiform..PERCOP8iDJE,  47. 
FF.  Dorsal  fin  posterior  j  teeth  unequal ;  body  elongate. . PARALKPiDiE,41. 
EE.  Margin  of  upper  jaw  formed  by  maxillaries  posteriorly. 
J.  Body  with  phosphorescent  spots ;  gill-rakers  none. 

CHAULIODONTIDiE,  44. 

J  J.  Body  without  phosphorescent  spots ;  gill-rakers  present. 

Salmonid^,  46. 
•*  Dorsal  fin  single,  preceded  by  free  spines. 

K.  Body  scaleless,  naked  or  with  bony  plates. 
L.  Ventral  fins  1, 1,  the  spine  strong ;  snout  moderate. 

Ga8TER08TEID£,  64. 
LL. .  Ventral  fins  I,  5,  the  spine  slender;  snout  prolonged. 

AULORHYNCHIDiB,  63. 

KK.  Body  scaly ;  snont  tubular Aulostomatida,  62. 

•  Tt2,eoc,  perfect ;  btn^ov,  bone. 
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'**Donal  finB  2,  the  anterior  of  spinea  only,  the  posterior  chiefly  of  soft  rays. 

M.  Pectoral  fin  with  5  to  8  lowermost  rays  detached  and  fila- 

mentons PoLYNEMiDiE,  6d. 

MM.  Pectoral  fin  entire. 
N.  Snont  tnhular,  bearing  the  short  jaws  at  the  end ;  body 

compressed CENXiusciDiE,  60. 

NN.  Snont  not  tubnlar. 
O.  Teeth  strong,  unequal;  lateralliue  present. 

SPHYRiENID^,  67. 

00.  Teeth  small  or  wanting;  lateral  line  obsolete. 
P.  Dorsal  spines  4,  stout ;  anal  spines  3. .  Mugilid^,  65. 
PP.  Dorsal  spines  4  to  8,  slender ;  anal  spine  single. 

Atherinid^,  66. 
****Doi8al  fin  soft-rayed,  followed  by  a  series  of  detached  finlets. 

SCOMBERRSOCID^,  57. 

'****Donal  fin  single,  of  soft  rays  only  or  with  a  single  spine. 
0,  Tail  evidently  heterocercal. 
h.  Body  naked;  snout  with  a  spatulate  blade;  mouth  wide,  without  barbels. 

POLYODONTIDiE,  25. 

M.  Body  with  5  series  of  body  shields ;  mouth  inferior,  toothless,  preceded  by  4 

barbels Acipensbrid^,  2o. 

W&.  Body  scaly, 
e.  Scales  cycloid ;  a  broad  bony  gular  plate ;  dorsal  fin  many-rayed. 

AMIIDiE,  28. 

ft*.  Scales  ganoid ;  no  gular  plate ;  dorsal  fin  short Lepidosteid^,  27. 

««.  Tail  not  evidently  heterocercal. 
d.  Body  naked, 
f .  Throat  with  a  long  barbel ;  no  caudal  filament ;  mouth  large. 

Stomiatid^,  45. 
ee.  Throat  without  barbel ;  caudal  fin  with  a  long  filament ;  mouth  small. 

FiSTULARIIDiE,  61. 

eee.  Throat  without  barbel ;  no  caudal  filament ;  gill  membranes  joined  to 

the  isthmus Gyprinid.e,  'U. 

dd.  Body  scaly. 

/.  Pectoral  fins  inserted  near  the  axis  of  the  body ;  lower  pharyngeal 

bones  fully  united  ;  lateral  line  along  the 

sides  of  the  belly..  .ScOMBERESOCiDiE,  57. 

ff.  Pectoral  fins  inserted  below  the  axis  of  the  body ;  lc^ve^  pharyngeals 

separate. 

g.  Vent  in  front  of  ventral  fins ;  eyes  concealed AMBLYOPSiDiE,  48. 

gg.  Vent  behind  ventral  fins;  eyes  normal. 
A.  Head  scaly,  more  or  less. 
t.  Upper  jaw   not   protractile,  its  lateral  margin  formed  by  the 
maxillaries. 

j.  Teeth  cardiform  ;  jaws  depressed,  prolonged EsociD^,  51. 

jj.  Teeth  villiform  ;  jaws  short Umduid.e,  50. 

ii.  Upi)cr  jaw  protractile,   its  margin  formed  by  i)remaxillarit»s 

alone C yprinodontidvE  ,  49. 

hh.  Head  naked. 

k.  Gill-opening   separated  by  an   isthmns;   mouth  toothless; 
lower  pharyngeals  falciform. 

/.   Dorsal  fin  with  a  serrated  spine CYPRixiDiE,  31. 

//.  Dorsal  fin  without  serrated  spine, 
m.  Dorsal  fin  with  (usually)  less  than  10  (developed)  rays; 
pharyngeal  teeth  few  (less  than  8). 

CYPRINIDiE,  31. 
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mm.  Dorsal  fin  wi  th  (usnally )  more  than  10  lays ;  pliarjngeal 

teeth  nnmerous C atostomidjb,  30. 

kJc.  Gill-openings  not  separated  by  an  isthmos ;  lower  phaiyn. 
geal  bones  not  falciform. 
«.  Throat  withont  barbel ;  no  phosphorescent  spots. 
0.  Lateral  line  present. 
p.  Lower  jaw  with  a  gnlar  plate;  teeth  villiform; 

fins  with  scaly  sheaths Elopid^,  36. 

pp.  Lower  jaw  withont  gnlar  plate. 

g.  Tongue  with  canine  teeth ;  maxillary  extending 

beyond  eye HYODOKXiD^y  3S. 

qq,  Tongae  without  canines, 
r.  Mouth  black  within ;  teeth  all  pK>inted. 

Al.EPOC^HAUDJE,  3$ 

rr.  Mouth  pale  within ;  teeth  on  roof  and  floor  o^ 
mouth  blunt  and  granular.  .Albuud^,  34. 
00.  Lateral  line  obsolete. 

«,  Lower  jaw  much  shorter  ^han  upjier. 
t.  Mouth    small,   toothless;    maxillary  not 
reach!  ng  beyond  eye . .  DoROSOM atid^,  38. 
it.  Mouth  very  wide,  the  maxillary  reaching 

•  much  beyond  eye ENGRAULiDiG,  39. 

88.  Lower  jaw   scarcely  shorter  than  upper; 

maxillary  compound CLUPEiDiE,  37. 

nn.  Throat  with  a  long  barbel ;  sides  with  phosphores- 
cent spot« .' StomiatidjB,  45. 

n.— VENTRAL  FINS  PRESENT.  THORACIC  OR  JUGULAR. 

A.  Eyes  unsymmetrical,  both  on  the  same  side  of  the  head  . . . .  Pleubonectud^,  123. 
AA.  Eyes  symmetrical. 
B«  Gill-openings  in  front  of  the  pectoral  fins. 

C«  Body  more  or  less  scaly  or  armed  with  bony  plates. 
D.  Ventral  fins  completely  united ;  gill  membranes  joined  to  the  isthmus. 

GOBIID^,  104. 
DD.  Ventral  fins  separate. 
E.  Ventral  rays  I,  5. 
F.  Suborbital  with  a  bony  stay,  which  extends  across  the  cheeks' to  or  to- 
ward   the    preopercle;    cheeks 
sometimes  entirely  mailed. 
G.  Pectoral  fin  with  2  or  3  lower  rays  detached  and  free. 

Triglidjb,  108. 
GG.  Pectoral  fin  entire. 
H.  Slit  behind  fourth  gill  small  or  wanting. 

I.  Anal  spines  3 ScORPiENiD-«,  106, 

II.  Anal  spines  obsolete Cottid^,  107. 

HH.  Slit  behind  fourth  gill  large Chiridjeb^  105. 

FF.  Suborbital  stay  wanting ;  cheeks  not  mailed. 

J.  Spinous  dorsal  transformed  into  a  lamellatediiucklng  disk. 

ECHENEIDID^,  70. 

J  J.  Spinous  dorsal  (if  present)  not  transformed  into  a  sucking  disk. 
K.  Dorsal  spines  all  or  nearly  all  disconnected  from  each  other. 

L.  Body  elongate,  terete E7JLCATn>JE,  71. 

LL.  Body  oblong  or  ovat«,  compressed. 
M.  Caudal  peduncle  very  slender,  the  fin  widely  forked. 

Cajhajsqidm,  75. 
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MM.  Caadal  ped ancle  stontish,  the  fin  little  forked. 

Strom ATKiD^,  77. 
KK.  DoT8aI  spines  (if  present)  all,  or  most  of  them,  connected  by- 
membrane. 
N.  Pectoral  fin  with  4  to  9  lowermost  rays  detached  and 

filiform. POLYNEMlDiE,  ()8. 

NN.  Pectoral  fin  entire. 
O.  Dorsal  and  anal  with  detached  finlets. 

P.  Anal  preceded  by  2  free  spines CABANGiDiE,  75, 

PP.  Anal  not  preceded  by  2  free  spines. 

SCOMBRIDJS,  74. 
00.  Dorsal  and  anal  without  finlets. 

Q.  Lateral  line  armed  posteriorly  with  keeled  plates; 
2  free  anal  spines. 

CARANGIDiE,  75. 

QQ.  Lateral  line  nnarmed. 
R.  Throat  with  2  long  barbels  (placed  just  behind 

chin) MuLLiDiE,  95. 

RR.  Throat  without  long  barbels. 
S.  Vomer  with  teeth. 
T.  Dorsal   fin    continuous,   without    distinct 
spines. 
U.  Caudal  fiin  deeply  forked;    no  pseudo- 
branchiie . . .  CORYPHiENiDiE,  7d. 
UU.  Caudal  fin  rounded;   pseudobranchito 

present Icosteid^,  101. 

TT.  Dorsal  fin  with  a  dilTereutiated  spinous 
•  part. 

V.  Gill  membranes  joined  to  the  isthmus ; 

no  lateral  line. ..  Gobiid-E,  104. 

W.  Gill  membranes  free  from  the  isthmus. 

W.  Eyes  lateral. 

X.  Anal  fin  preceded  by  2  free  spines. 

-Scales  cycloid,  minute?. 

CARANGlDiE,  75. 

-  -  Scales  ctenoid,  moderate. 

I*OMAT(>Mir>^,76. 

^  XX.  Anal  fin  not  preceded    by  free 

spines. 

Y.  Tail  keeled Caraxgidje,  75. 

YY.  Tail  not  keeled. 
Z.  Anal  spines  none. 

Serranid^e.  86. 
ZZ.  Anal  spines  1  or  2. 

alrt largp,  deciduous ;  month  nearly  vertical ApoGoxiDiE,  89. 

•■alw  Rmallcr,  adherent ;  mouth  nearly  horizontal. 

♦Anal  rays  mon^  than  20 Pomatomid.e,  7(3. 

^Anal  r:i\>h-s8  than  20 Fercid^,  85. 

ZZZ.  Anal  spines  3. 

•  Psi'mlobranohia' small,  glandular,  covered  by  skin C-EXTRARcniD.E,  84, 

♦iP8enclobran(!him  largo,  exposed. 

'Front  teeth  incisor-liko,  corai)resscd Sparii>J3,  88. 

t?  Front  toeth  all  pointed  ;  no  incisors. 
♦  Mmxillary  8lix)ping  under  preorbital  for  its  whole  length. 

PRISTlPOMATID-fi,  87. 
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J  J  Maxillary  not  slipping  under  preorbital  i>osteriorly Serrakid^,  8=—; 

ZZZZ.  Anal  spines  4  to  10. 

Cbntrarchidje,  8 

WW.  Eyes  superior;  mouth  nearly  ver^^ 

cal Uranoscopid^,  10^^ 

88.  Vomer  without  teeth. 

a.  Tail  with  a  strong  spine  on  each  side;  teeth  inciaor-like Tbuthydid^,  ^S 

aa.  Tail  without  spine. 
b.  Anal  preceded  by  2  free  spines ;  gill  membranes  free  from  isthmus. 

Carangid^,  TS, 
bb.  Anal  without  free  spines. 
c.  Teeth  setiform ;  soft  parts  of  vertical  fins  completely  scaly ;  body  oompTesft^^<d 

and  elevated;  anal  spines  3  or  -4. 

d.  Dorsal  fin  continuous Chjetodontida,  9&. 

dd,  Dorsi^fin  deeply  notched £PHIPPII>^,  UT. 

oc.  Teeth  not  setiform. 

e.  Lateral  line  obsolete. 

/.  Gill  membranes  joined  to  the  isthmus Gk)BiiDiE,  104. 

ff.  Gill  membranes  free  from  the  isthmus CENTRARCHiDiB,  S4. 

ee.  Lateral  lino  present. 

g.  Dorsal  fin  without  distinct  spines;  no  anal  spines IcosTElD-fi,  101. 

^  gg*  Dorsal  l^u  with  distinct  spines. 

h.  Aoal  spines  1  or  2. 
t.  Lateral  line  interrupted ;  no  slit  behind  fourth  gill. 

POMACENTRIDA,  96. 

it.  Lateral  line  complete,  extending  to  the  tip  of  the  caudal  fin ;  head 

scaly Sci^NiD^y  9L 

lit.  Lateral  line  complete,  extending  to  the  base  of  the  caudal. 
j.  Upper  jaw  with  posterior  canines ;  dorsal  fin  continuous. 

Tkacionid^,  103. 

jj.  Upper  jaw  without  canines ;  dorsal  fins  2 'Percidje,  85. 

hh.  Anal  spines  3. 
t.  Anal  with  more  than  15  soft  rays. 

J,  Preopercle  entire Ebcbiotocidje,  93. 

jf/.  Preopercle  serrate 8TROMATBiDiB,  77. 

ti.  Anal  with  less  than  15  soft  rays. 
k.  Dorsal  spines  9  or  10. 

I.  Cheeks  and  opcrcles  ^aly GERRiDiB,  92. 

II.  Cheeks  and  opercles  chiefly  naked Labridjb,  96. 

kk.  Dorsal  spines  11  to  15. 

m.  Upper  jaw  with  posterior  canines Labrida,  95. 

mm,  tipper  jaw  without  posterior  canines. 

*  Jaws  with  incisors  or  molars,  or  both 8PARn>jE,  88. 

**  Jaws  with  pointed  teeth  only Pristipomatidjb,  87, 

kkk.  Dorsal  spines  17  or  more ;  anterior  teeth  canine-like. 

IiABBIDiB,  d& 

hhh.  Anal  spinesG CiCHtiDiB,  94. 

EE*  Ventral  rays  more  than  I,  5. 

ft.  Caudal  fin  wanting;  scales  spinous.. Macrxtridjb,  121. 
nn.  Caudal  fin  well  developed. 

o.  Tail  isocercal;  ventrals  jugrular Gadid^  180. 

00.  Tail  diphycercal. 
p.  Ventral  rays  about  15;  dorsal  fin  single,  elevated. 

Lamprididjs,  80. 
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pp»  Ventral  rays  about  I,  7. 

g.  Dorsal  spines  3  or  4;  vent  anterior. 

Aphredoderid^^  83. 
qq.  Dorsal  spines  about  11 ;   vent  normal ;  scales 
large,  very  rough. 

Bertcid^,  82. 
qqq.  Dorsal  spines  about  10 ;   vent  normal ;   scales 

minute. 1.. ZEXiDiE,  81. 

SEE*  Ventral  fins  with  or  without  spine ;  the  number  of  soft  rays  less  than  5. 
r.  Dorsal  fin  composed  of  spines  only. 

a.  Dorsal  fin  extremely  high BRAMlDiE,  79. 

M.  Dorsal  fin  low Blenniidje:,  112. 

IT.  Dorsal  fin  of  spines  anteriorly,  of  soft  rays  pos. 
teriorly. 
i.  Pectoral  fins  entire, 
u.  Body  entirely  covered  with  series  of  bony 

plates Triglidjc,  108. 

uu.  Body  not  mailed. 
V.  Suborbital  with  a  bony  stay. 

COTTIDiE,  107. 
rr.  Suborbital  without  bony  stay. 

BLENNIIDiB,  112. 

ft.  Pectoral  fin  divided  to  the  base  in  two  un- 
equal parts TRiGLiDiK,  108. 

ITT.  Dorsal  fin  of  soft  rays  anteriorly,  of  low  spines 

posteriorly Zo  ARCiDiE,  115. 

rrrr.  Dorsal  fin  of  soft  rays  only. 

w.  Dorsal  fin  very  short ;  body  mailed. 

Triglid^,  108. 
WW,  Dorsal  fin  very  long;    body  with 
small  scuIoH. 
X,  Dorsal  and  anal  joined  to  the  cau- 
dal ;  pseudobranchiae  preHout. 
y.    Gill  membranes  joined  to  the  isth- 
mus   Zoarcid^,  1 15. 

yy.  Gill    membranes  free  fnim   the 

isthmus Ophidiid^,  \\^, 

ta.  Dorsal  and  anal  free  from  tho  cau- 
dal or  nearly  so ;    no  psoudo- 
branchiffi. 
r.  Tail  isocercal ;  chin  usually  with 

a  barbel Gadid^e,  120. 

zz.  Tail  diphycercal,  no  barbel. 

BROTULIDiK,  119. 

CC.  Body  scaleless,  smooth  or  armed  with  tubercles,  prickles,  or  scattered  bony 

plattrs. 
*Bresrt  with  a  sucking  disk. 

A.  Gill  membranes  free  from  the  isthmus  ;  no  spinous  dorsal Gobiesocid.e,  111. 

AA,  Gill  membranes  joined  to  the  isthmus. 

B.  Skin  smooth Liparidid^,  109. 

BB.  8kin  with  tuWrcles  or  spines Cyclopteridj!:,  110. 

*&«ast  without  suckiuj;  disk. 

C.  Vcntrals  completi^Iy  united GoBiiDiE,  104. 

OC  Ventrals  separate. 
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D.  Dorsal  and  anal  fins  followed  by  finlets. 

E.  Free  anal  spines  2 CARAXGIDJE,75k 

EE.  Free  anal  spines  none '. i...ScOMBRiDi,74, 

DD.  Dorsal  and  anal  without  finlets. 

F.  Upper  jaw  prolonged  into  a  **8word" XiPHin)A,n. 

FF.  Upper  jaw  not  prolonged  into  a  sword. 

G.  Suborbital  with  a  bony  stay ComDJB,  107, 

GG.  Suborbital  without  bony  stay. 

H.  Anal  fin  absent;  caudal  fin  rudimentary  or  diaected  upward. 

Trachyptkridje,  lOOl 

HH.  Anal  fin  present ;  caudal  developed. 

I.  Ventral  rays  less  than  I,  5. 

J.  Dorsal  spines  none  at  all ;  lateral  line  with  prickles. 

ICOSTEIDJE,  lOL 

JJ.  Dorsal  spines  very  few  (less  than  6) Batrachid^  Hi 

J  J  J.  Dorsal  spines  numerous Blkxxud^  Hit 

II.  Ventrals  thoracic,  I,  5,  or  more. 

K.  Dorsal  with  a  series  of  bony  plates  at  base Zexid^e,  8L 

KK.  Dorsal  without  bony  plates  at  base.  * 

L.  Anal  ])rcceded  by  2  free  spines Caraxgid^  7k 

.  LL.  Anal  without  free  spines Tracuinid^  IQL 

BB*  Gill-openings  small,  behind  the  pectoral  fins,  which  are  more  or  lesspedio* 

ulate. 
M.  Gill-openings  in  or  behind  npjwr  axil  of  pectonb; 
mouth  small — Maltheid^  191^ 
MM.  Gill-openings  in  or  behind  lower  axil ;  mouth  laigci 
N.  Head  coinpressed ;  no  pseudobranchise. 

Antexnariid^,  USk 
NN.  Head  depressed  ;  pseudobranchite  present. 

LoPHlIDiE,  Idi 

III.— VENTRAL  FINS  ENTIRELY  WANTING. 
A.  Gill -openings  ventral,  confluent  in  a  longitudinal  slit ;  body  eel-shaped. 

SYXAPHOBRAKCHIDJt,  54» 

B.  Gill-openings  lateral,  or  not  confluent. 
C.  Gill   membranes  united  to  the  isthmus  (t.  c,  gill-ox>eniugs  separated  by  aa 

isthmus). 
D.  Dorsal  fin  single,  of  spines  only. 

E.  Molar  teeth  present Axarrhichadidje,  111 

EE.  Molar  teeth  none BLEXNUDiE,  112. 

DD.  Dorsal  fins  two,  anterior  spinous,  posterior  soft ;  teeth  incisor-like, 

Baustid^  ml 
DDD.  Dorsal  fin  undivided,  the  spines  feeble  or  none. 
E.  Snout  tubular,  bearing  the  short,  toothless  mouth  at  its  end ;  body  mailei. 

F.  Caudal  fin  present ;  head  in  the  line  of  the  axis  of  the  body. 

STXGXATHIDJBy  561 

FF.  Caudal  fin  wanting;  head  not  in  line  of  axis  of  body. 

UlPPOCAMPIDJBy  9l 

EE.  Snout  not  tubular. 

G.  Body  elongate,  eel-shaped. 
H.  Pectoral  fins  wanting. 

I.  Gill-openings  very  small MxJUJDxmMf 

II.  Gill-openings  moderate AJIOUIUEmM 

HH.  Pectoral  fins  present. 
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J.  Jaws  atteonaU,  forming  a  long,  snipe-like  beak. 

NEMICHTHTIPiB^  56L 

J7.  Jaiwsiwl  attanuBte. 

X.  Tail  tapering  into  a  lament ..Saccophabykoxdjb,  54. 

XK.  Tail  not  filamentons, 
li.  Maxillariee  and  pxemaxillaries  distinct — Zoarcidjs,  US. 
lOL  Maxillariet  and  premaxiUariea  more  or  leas  coaleaeent 

with  vomer  and  palatines. 

Akouiludjs,  53. 
QGL  Body  not  eel-sfaaped. 

N.  Breast  irith  a  snoking  disk. 

O.  Skin  smooth Liparididje,  109. 

00.  Skin  tnbercnlar Ctolopteridjs,  110. 

UN.  Breast  without  sucking  disk. 

P.  Teeth  in  each  Jaw  Gonflnent  into  one. 
Q.  Body  compressed^  rough.... OBTHAOonisciDiB,  131. 
QQ.  Body  not  compressed,  spinous.. DioDONnDiB,  130. 
PP.  Teeth  in  each  Jaw  confluent  into  two. 

TBTBODONTIDiB,  199. 

Teeth  separate. 
B.  Body  enveloped  in  a  bony  box...  06TRACiiDJB,lS7. 

BR.  Body  not  mailed Stbomatbidijb,  77^ 

Gffll  MemlnMies  free  from  the  isthmus. 

a  Vent  at  the  throat. 
T.  Vertical  fins  confluent ;  body  eel-shaped. 

FlEBASFERIDiB,  117. 

TT.  Vertical  fins  separate;  body  oblong. 

AifBLYOPsmjs,  48. 
88.  Vent  posterior. 

U.  Caudal  fin  wanting ;  body  naked. 

Tkichiurid^,  73. 
UU.  Caudal  fin  present. 
V.  Upper  Jaw  prolonged  into  a  sword. 

XlPHUDiB,  72. 
W.  Upper  Jaw  not  prolonged  into  a  sword. 
W.  Body  ovate,  much  compressed. 

8TROMATEID2B,  77. 

WW.  Body  oblong  or  elongate. 
X.  Gillmembranes  broadly  united;  teeth 
present. 
Y.  Dorsal  fin  of  spines  only. 

BLENNIIDiB,  112. 
TT.  Dorsal  fin  of  soft  rays  only. 

COKOROGADIDiB,  110. 

TTT.  Dorsal  fins  2,  anterior  spinous, 

posterior  soft CoTTiDiB,  107. 

XX.  Gill  membranes  separate. 

Z.  Jaws  toothless,  the  lower  jaw 
projecting. . . .  AMMODTTiDiB,  69. 
ZZ.  Jaws  with  teeth,  lower  not  pro- 
jecting— Ophidiida,  U9. 
loIL  Kat  Mns.  No.  16 6 
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Subclass  CHO^^DROSTEI. 

(Tlie  Sturgeons.) 

Skeleton  partly  cartilaginous.  Ventral  fin  abdominal,  with  an  en 
series  of  basilar  segments.  Nosuboporculumorpreoperculum.  Bran 
ostegals  (single  or)  wanting ;  a  praecoracoid  arch ;  no  symplectic  b 
Mesopterygium  distinct;  interclavicles  present.*  Arterial  bulb^ 
several  pairs  of  valves.  Optic  nerves  forming  a  chiasma.  Intefl 
with  a  spinil  valve.  Air-bladder  connected  by  a  duct  with  the  CMOi 
gus.  Tail  heterocercal,  its  fin  with  fulcra.  Skin  naked  or  armed ' 
bony  i)lates.    This  group  comprises  two  orders. 

(Order  Chondrostei  Giinther,  viii,  332-347.    xov^P^^i  cartUage ;  iart-ov,  bone.) 

ANALYSIS  OF  ORDERS  OF  CHONDROSTEI. 

*  Maxillary  and  iuteropercle  obsolete ;  skin  naked ;  branchibyals  cartilaginooB 
bladder  cellular Selachostoi 

**  Maxillary  and  interopercle  present ;  skin  with  bony  sbields ;  branchibyals  osi 
air-bladder  simple Glaniostoi 

Ohder  g -selachostomi. 

{The  Paddl^'Jishes.) 

A  praecoracoid  arch ;  no  symplectic  bone ;  premaxillary  forming  m 
border  i  no  suboperculum,  preoperculum,  nor  interoperculum ;  m< 
terygium  distinct;  basihyals  and  superior ceratohyal not  ossified;  i 
clavicles  present;  maxillaries  obsolete;  branchibyals  cartilagii 
This  order  contains  but  one  family,  PolyodontidcB.  (trsXaxriy  shark ;  4 
mouth.) 

Family  XXV.— POLYODONTID^. 

{The  Paddle  fishes.) 

Body  fusiform,  little  compressed,  covered  with  mostly  smooth 
Snout  prolonged,  expanded  into  a  thin,  flat  blade,  the  inner  po 
formed  by  the  produced  nasal  bones,  the  oqter  portion  with  a  rrtk 
bony  frame- work,  the  whole  somewhat  flexible.  Mouth  broad,  t 
nal,  but  overhung  by  the  spatalate  snout,  its  border  formed  by  tb 
maxillaries,  the  maxillaries  being  obsolete.    Jaws  with  many  fli 


*  The  osteological  characters  here  and  elsewhere  in  this  work  are  i 
Slope's  *'  Contribution  to  the  Ichthyology  of  the  Lesser  Antilles ''.    TttMpr 
800.  1870. 
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Similar  teeth  on  the  pahitinea.  ^o  tongue.  Spiracles 
Wit*  Oiierciilniii  mclimeTitiir^ ,  ita  skin  produced  behind  into  a  long, 
nti*  flajK  Xo  p£teudabnmchi£B  nor  opercular  gilL  Gills  ^i,  Gill- 
ttrs  long,  in  a  double  series  on  each  arch,  the  series  divided  by  a  broad 
me.  Gill  mcmbnines  considerably  connected,  free  from  the  isth- 
A  Aingle  broad  branch iostegaL  No  barbels.  Nostrils  double,  at 
base  of  bla<le.  Lateral  Hue  continuous,  its  lower  margin  with  short 
braneh^a.  Dorsal  fin  well  back,  of  eoft  ra^'s  only.  Anal  similar,  rather 
ibiT  back.  Tail  hetcroceixiid,  the  lower  caudal  lobe  well  develoi>ed, 
►  tli;a  the  Ihi  is  nearly  equally  forked.  Sides  of  the  bent  portion  of  the 
aroied  with  small  rhombic  phites.  Caudal  lin  with  fulcra.  Pec- 
luodenite,  placed  low.  Yentrals  abdomiual,  raany-rayed.  Air- 
bidder  ci^Utilur,  not  bilid.    Pyloric  coBca  in  the  form  of  a  short,  broad, 

Wagi  leafdtke  organ.    Intestine  with  a  spiral  valve. 
I  Two  genera  known,  Pohjodon  and  pHephurm^  each  of  one  species.    Sin- 
*  \\%\\^Hj  inhabiting  the  fi^sh  waters  of  the  United  States  and  China, 
bt^y  feed  chiefly  on  mud  and  minute  organisms  contained  in  it^  stirring 
^ap  with  the  spatulate  snout. 

\{Mi9dtmHdm  GUntber,  vtii,  315-347.) 

hU^mkcn  v^erj  Edo  and  niuaemna;  caudal  ftilcra  small  and  numerona. 

PoLYOiHiir,  46. 

raddk'fislies* 

{Spatalaria  6b aw  :  Platirottra  Le  STjeur.) 
Tii»(.  Nat,  riMMs.  i,  402,  17[)8  i  type  **Pohjt^don  ftmilk''  =  P.  JiyUum  BlucliO 

Tiill  rakers  exceedingly  numerous,  very  slender  \  spatula  broad.    Can- 
I  falcni  13  to  20  in  number,  of  moderate  size.    Kivers  of  the  United 
(t«1^Ti  many  j  iJ^^v,  tooth.) 

n.  p.  fipalhula  (Walb.)  J.  Sl  Q.—Paddltyflsh  ;  Spom-hiU  Cat;  Buch^hiU  Cat 

Cutor  olivaceous,  rather  pale.    OfK^rcnlar  tlap  very  long,  nearly  reach- 
ing to  ventrals.     Spatula  broad.    Preuuixilkiry  extending  far  behind 
tbe  ranall  eye.    Skin  smooth,  or  nearly  so,  except  the  rliombic  plates  on 
MittcAof  the  t4ii].    Ventruls  near  the  middle  of  the  bodyj   dorsal 
^behind  them;    anal   mostly  behind   the  dorsal,  and  somewhat 
f|  these  fins  somewhat  falcate.    Finraya  slender.    Spiriicle  with 
[minute  barbel.    Isthmus  papillose  in  the  young.    Spatula  2  J  to  4  times 
Whole  head,  with  opercular  flap,  more  than  half  leogth. 
rWitliont  spatula  or  flap,  about  5,    D.  6(^0  j  A,  50-C5;  V,  45* 
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L.  5-6  feet.    Mississippi  Valley  and  rivers  of  the  Soathem  States;  gw 
erally  abundant. 

{Squalus  spathulaWaXbAnm,  Artedi  Pise.  1792,  602:  "Polyodon  fomOU^  Lie<pU% 
Hist.  Nat.  Poiss.  i,  402:  P.  foUum  Schneider  ed.  Bloeh,  Syst.  Ichth.  457:  ^loteMi 
reticulata  Shaw,  Gen.  Zool.  1804,  v,  362 :  Platirostra  edentula  (adalt)  Le  Sneor,  Jomn. 
Acad.  Nat.  Sci.  Phila.  227 :  P.  folium  GUnther,  346.) 

Ordee  H.-GLANIOSTOMI. 

{The  Sturgeons.) 

A  prsecoracoid  arch.  "No  symplectic  bone.  Maxillary  present  St 
subopercalam  or  preoperculum.  Interopercalam  present.  Mesopteif* 
gium  distinct.  Interclavicles  present.  Basihyals  and  superior  cer&lo* 
hyal  not  ossified.  Branchihyals  osseous.  This  group  is  composed  of  tbe 
single  family  Acipenseridce.    {r^an^y  a  cat-fish,  Silurus ;  trrdpiaj  moath.) 

Family  XXVI.— ACIPENSERIDiE. 
(The  Sturgeons.) 

Body  elongate,  subcylindrical,  armed  with  five  rows  of  bony  bncldei%i 
each  with  a  median  carina  which  terminates  in  a  spine.    A  median  dmi 
sal  series,  and  a  lateral  and  abdominal  series  on  each  side,  the  abdofli^ 
ual  series  sometimes  deciduous.    Between  these  the  skin  is  rough,  wilk 
small  irregular  plates.    Snout  produced,  depressed,  conical  or  subqiat^ 
ulatc.     Mouth  small,  inferior,  protractile,  with  thickened  lips.    St 
teeth.    Four  barbels  in  a  transverse  series  on  the  lower  side  of  tlil.j 
snout  in  front  of  the  mouth.    Eyes  small;  nostrils  large,  double,  in  firoit  j 
of  eye.    Gills  4.    An  accessory  opercular  gill.    Gill  membranes  oniteli 
to  the  isthmus.    Ko  branchiostegals.    Maxillary  bone  distinct  from  tklj 
premaxillary.    Ilead  covered  with  bony  plates  united  by  sutures.    FiitJ 
rays  slender,  all  articulated.     Vertical  fins  with  fulcra.     PectordK 
placed  low.     Yentrals  many-rayed,  behind  middle  of  body.    Doml-^ 
placed  posteriorly.    Anal  somewhat  behind  it,  similar.    Tail  heteroofl^ 
cal,  the  lower  caudal  lobe  developed.    Air-bladder  large,  simple,  oflfr*; 
nected  with  the  (Esophagus.    Pseudobranchii©  small  or  obsolete.    StoB^j 
ach  without  blind  sac.    Rectum  with  a  spiral  valve.    Pancreas  dividflli 
into  pyloric  appendages.  'J 

Large  fishes  of  the  seas  and  fresh  waters  of  northern  regions.    HqiI 
of  the  species  are  migrator^',  like  the  salmon,  which  are  found  ia' 
same  waters.     Gtenera  2,  spcJcies  about  20,  although  more  tliail 
times  that  number  have  been  described.    The  Amerioan  spedtai  6 


S6.   ACIPENSEEIIJ^ — ^.iCIPENSEB,  85 


aJly  liave  been  uiKluly  miiltipIiiMl,  particularly  by  Augtiste  Duni^ril, 
who  has  fouud  opwurtli*  of  forty  of  tUem  in  tbe  aiuseum  at  Paris, 
Ibo  tietual  uuniber  of  American  Bturgeons  does  not  exceed  7,  and  is 
mom  likely  still  lem.  Tlio  changes  witb  age  are  considerable;  the  snout 
m  partieular  bec^^mes  nmcU  shorter  and  less  acute,  and  the  roughness 
of  the  maXe^  m  greatly  diminished^  the  ventral  i^hields  sometimeB  disap- 
{Hgr  altogether.  The  number  of  plates,  although  one  of  the  best  spe- 
dflc  ch^^cterH,  is  subject  to  considerable  variations. 

{Ati^fnmida  GiinOicT,  viii,  332-345.) 
'^iiiclK*  |i[«396tit  J  anOTit  subconic  j  rows  of  boay  shields  distinct  throaghout. 

ACIPENSER^  47. 
**$pincl«a  &bsicile(« ;  SDOul  Bubspatnlate ;  tqws  of  boiij  sbleMs  conftaent  on  the  tail. 

SCAFIttaKEITKCUOFai  48* 

4f.-ACIPEM§ER*  Liunjcua. 

Sturgeons* 
|ift«dif  Li&n.  Sjst.  N*t. :  type  Adp^gtr  stario  L.)  ^ 

Sooiit  sabconicaly  more  or  less  depressed  below  the  level  of  the  fore* 
ki(L  A  EmM  spiracle  over  the  eye.  Caudal  peduncle  moderately 
talg,dia0per  than  broiwlj  the  rows  of  bony  bucklers  distinct  to  the  base 
of  Oi  wmAskl  fta.  Tail  not  produced  into  a  (ilament,  its  tip  surrounded 
by  tlie  eaudal  rays*  Grill*rakers  small,  narrowed  or  lanceolate.  Pseu- 
dobnuichisD  present.  Species  nnmeroas.  (Latin  (wipenserj  a  sturgeon; 
frtMn  2»C|  point  y  'Ktvra^  five  ?) 

T4.  km  MuriO  L.~Caiiimon  Sturgeon. 

SiMNit  rather  sharp,  nearly  as  long  as  the  rest  of  the  head,  becoming 
oomptratively  shorter  and  blunter  with  age.  Barbels  nearly  midway 
between  moatli  and  tip  of  snout,  shortish,  not  reaching  the  mouth. 
Oni-iakers  small,  slender,  pointed,  sparse,  not  longer  than  the  pupil. 

*]!.  Dnm^iil  (Hist.  Nat.  Poiss.  ii,  89)  divides  this  group  into  six  subgenera,  as  fol- 
lows: 
&  Spinet  of  dorsal  shields  situated  near  their  middle.    (Mesocenirei.) 
h.  Stellate  plates  none. 

&  Scutella  (between  large  shields)  disposed  withoat  order Huso. 

CO.  Scutella  disposed  in  quincunx ^ Acipensbr. 

H.  Stellate  plates  numerous Antaceus. 

M.  ^ioet  of  dorsal  shield  at  the  posterior  extremity.    {Opiathocentres,) 
d.  Stellate  plates  none. 

e.  Lip  emarginate Sterletus. 

e«.  Lip  entire Lioniscus. 

dd.  Stellate  plates  numerous Helops. 

Tbs  nme  species  at  di£ferent  ages  may  frequently  belong  to  two  or  more  of  these 
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Fulcra  roughish,  not  enlarged.  Lower  lobe  of  tail  rather  sharp.  Side 
of  tail  with  regular  rhombic  plates.  Plates  mesocentrous,  rather  ioa|l 
Anal  smaller  than  dorsal,  placed  mostly  below  it.  Anterior  rays  i 
pectoral  thickened.  "Skin  with  very  small  rough  i>oint8  in  iBt 
young  examples ;  in  older  ones  these  ossifications  are  broader,  foii|^ 
substellate,  and  more  or  less  regularly  arranged  in  oblique  series.*  I 
40-44;  A.  26-30.  Dorsal  plates  11-14;  lateral  27-^C;  ventral  plito 
11.  Atlantic  Oceiin ;  ascending  rivers  of  Europe  and  North  Americi 
Yar.  oxyrrhynchas  (Mitchill),  the  American  Sturgeon,  has  tbenm 
ber  of  lateral  plates  generally  fewer — 27-29  instead  of  20-36,  as  in  Eon 
pean  examples.  The  stellate  ossifications  are  also  said  to  be  sow 
what  rougher  than  in  the  European  form.  Massachusetts  to  Florich 
abundant. 

(L.  Syst.  Nat. ;  Giinther^  viii,  342 :  Adpenser  oxyrhynehus  MitchUl,  Tnuu.  Lit  i 
Phil.  Soc.  N.  Y.  i,  462,  and  of  most  American  writers.) 

75*  A*  transmontsinas  Richardson. — White  Sturgeon;  Columbia  Biver  8tmr§m 
Sacramento  Sturgeon. 

Color  dark  grayish,  scarcely  olive-tinged,  and  without  stripes.  Doi 
sal  shields  mesocentrous,  with  a  compressed  bluntish  spine,  whidki 
anteriorly  often  serrated,  and  followed  behind  by  a  compressed  ktt 
Lateral  shields  rather  opisthocentrous.  Skin  with  stellate  roughnetse 
but  smoother  than  in  A.  medirostris.  Snout  sharp  in  the  young,  b 
coming  rather  blunt  and  short  in  the  adult,  when  it  is  consideratl 
shorter  than  the  rest  of  the  head.  Barbels  rather  nearer 'to  the  tip< 
snout  than  to  the  mouth.  Gill-rakers  comparatively  long,  more  tfel 
3  times  as  high  as  broad,  about  26  in  number.  Upper  lobe  of  ti 
with  rhombic  plates.  First  caudal  fulcrum,  above  and  below,  enlaift 
and  granular.  Lower  lobe  of  caudal  rather  sharp  and  long,  not  mac 
shorter  than  upper.  Dorsal  plates  12 ;  lateral  36-49,  usually  about  I' 
ventral  10.  Anal  fin  mostly  below  dorsal.  D.  45;  A.  28.  Depth  fi 
length ;  head  4.  Pacific  coast,  south  to  Monterey,  ascending  the  Ssce 
mento,  Columbia,  and  Eraser's  Elvers  in  large  numbers  in  spiifll 
Beaches  a  weight  of  300  to  600  pounds,  and  is  used  as  food. 

(Richardson,  Fanna  Bor.-Amer.  iii,  278,  1836:  Adpeneer  brachyrkynekM^  and  iM 
rostrie  (yonng)  Ayres,  Proc.  Cal.  Acad.  Nat.  Sci.  1854,  15, 16 :  Adpeiuer  i 
and  hrachyrhynchue  GUnther,  viii,  336, 337.) 
76*  A*  medirostris  Ayres.— Grren  Sturgeon. 

Color  olive-green,  with  an  olive  stripe  on  the  median  line  of  til 
and  one  on  each  side  above  the  ventral  plates,  these  stripes  oh 
posite  the  vent.    Shields  generally  opisthocentronSi  irtt 
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looked  spine.  Skin  very  rough.  Snout  aboat  as  in  A.  transmantanusj 
iharp  in  the  young,  becoming  blunt  with  age,  usually  rather  shortei 
lum  the  rest  of  head.  Barbels  nearly  midway  between  snout  aud 
■ootiL  Gill-rakers  scarcely  higher  than  broad,  about  17  in  number. 
Uwer  lobe  of  tail  with  some  scattered  plates.  Caudal  fulcra  not  en- 
Ivrged.  Lower  lobe  of  caudal  short  and  blunt,  little  more  than  half  the 
length  of  the  upper.  Dorsal  plates  10 ;  lateral  28-30 ;  ventral  9.  Anal 
in  about  half  below  the  dorsal.  D.  37 ;  A.  30.  Depth  7^  in  length ; 
head  4|.  Pacific  coast,  ascending  the  rivers  from  San  Francisco  north- 
ward, reaching  a  large  size.  Less  abundant  than  A.  transTOontanus; 
not  08^  for  food,  being  reputed  poisonous. 

(Atpps,  Proc.  Cal.  Acad.  Nat.  Sci.  i,  15;  GUnthor,  viii,  342:  Acipenaer  agaaaisi  Giinther, 
^,SI4 :  Acipenaer  aemturoairia  GUnther,  viii,  344 ;  not  of  Ayres.) 

Y7.  A.  mbicnndliS  Le  Sueur. — Lake  Sturgeon;  Ohio  Sturgeon;   Black  Sturgeon; 
Slome  Sturgeon  ;  Lock  Sturgeon. 

Blackish  above,  sides  paler  or  reddish.  Body  comparatively  elongate ; 
noQt  slender  and  long  in  the  young,  becoming  quite  blunt  with  age, 
vhen  it  is  considerably  shorter  than  the  rest  of  the  head;  shields  large, 
migfa  with  strongly  hooked  spines,  becoming  later  comparatively 
enooth.  Skin  with  minute  rough  plates.  Ventral  shields  growing 
•■aller  with  age,  and  finally  deciduous.  Dorsal  shields  13  (11-16); 
htoal  shields  (34)  30-39;  ventral  ]dates  8-10.  D.  35;  A.  26.  L.  6 
fcet.  Weight  50  to  100  pounds.  Mississippi  Valley,  Great  Lakes,  and 
northward.  Our  common  fresh- water  sturgeon,  usually  not  descending 
to  the  sea. 

(Lb  Sueur,  Trantf  Amer.  Phil.  Soc.  i,  181^,  388:  Acipenaer  maculoaua  Lo  Sueur,  Trans. 
Aaer.  PluL  Soc.  i,393:  Acipenaer  rupertianua  RicbardsoD,  Fauna  Bor.-Amcr.  iii,  311: 
AHptnaer  ettrbonariuSf  lasvia,  and  rhynchceua  Agassiz,  Lake  Superior,  271,  27G :  Acipenaer 
rakiandua,  maculoaua,  and  Uopeltia  GUnther,  viii,  339, 339, 341 ;  Miluer,  Rept.  U.  S.  Fish 
CMLlt72-^.i,67.) 

^  A*  brevlrostris  Lo  Sueur. — Short-noaed  Sturgeon. 

**  Snout  very  short  and  obtuse,  about  one-fourth  of  the  length  of  the 
head.  Barbels  short,  simple.  Osseous  shields  rather  small  and  distant 
from  one  another,  finely  radiated  and  granulated ;  8-10  on  the  back, 
22-28  on  the  sides,  6-8  along  the  abdomen.  Skin  veiy  sparingly  cov- 
ered with  minute  prickles  and  very  small  scattered  ossifications.  The 
greater  part  of  the  anal  below  the  dorsal.  D.  30.''  (GUntJier.)  Cape 
Cod  to  Florida. 
.  CUSoenr,  Trans.  Amer.  Phil.  Soc.  i,390;  GUnther,  viii,  341.) 
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48.-S€APHIBBBnr]V€HOPS  Gill. 
Shovel-now  Sturgeons. 

(8oaphirhynchu8  Heckel,  Ann.  Wiener  Mas.  Natorgeech.  i,  1635,71;  pieoooapied  In  omj 

thology.) 
(Soaphirhynchops*  (Gill,  MSS.)  Jordan  &  Copeland,  BolL  Boff.  Soc.  Nat.  Hist.  1876, 161 , 

type  Acipenser platorynchus 'RA&neaque,)  ' 

Snout  broad,  depressed,  subspatalate  or  sliovel-shaped.  No  sptede. 
Caudal  peduncle  very  long,  strongly  depressed,  broader  than  deep. 
Bows  of  bony  bucklers  confluent  below  the  dorsal  fin,  forming  a  com- 
plete coat  of  mail  on  the  tail.  Tail  produced  in  a  filament  beyond  the 
caudal  flu.  Gill-rakers  somewhat  fan-shaped.  Pseudobranchise  obso- 
lete. Species  about  4,  inhabiting  the  fresh  waters  of  the  United  States 
and  Central  and  Eastern  Asia.  (<rxa^,  spade;  fioyxo<:j  snout;  <S^,  appear- 
ance.) 

79«  S«  platyrrhynchas  (Rafinesque)  GiU.^Shovel-Haaed  Sturgeon;  White  SUtrgenL 
Body  elongate,  tapering  into  a  slender,  depressed  tail,  which  extends 
beyond  the  caudal  flu  in  the  form  of  a  filament.  This  filament  is  long 
and  slender  in  the  young,  but  is  frequently  lost  in  the  adult.  Bony 
shields  opisthocentrous,  sharply  keeled,  the  series  confluent  below  the 
dorsal,  obliterating  the  smaller  plates  between.  Two  occipital  plates 
with  short  keels.  A  spine  in  front  of  eye,  and  one  at  the  posterior  edge 
of  the  rostral  ^^  shovel " ;  snout  in  the  young  with  a  few  spines.  Barbels 
nearer  mouth  than  tip  of  snout.  Greatest  width  of  head  about  half  its 
length.  None  of  the  fulcra  enlarged.  Dorsal  and  anal  small.  Anal 
partly  below  dorsal.  Gill-rakers  small,  lamellate,  somewhat  fan-shaped, 
ending  in  3-4  points.  Dorsal  shields  15-18 ;  lateral  41-46;  ventral  11- 
13.  Head  4  in  length.  L.  5  feet.  Mississippi  Valley  and  streams  of 
the  Western  and  Southern  States ;  common. 

(Acipenser  plalorhynchus  Rafincsqiio,  Icbtb.  Ob.  18*20,  80:  Scaphirhynchua  rqfineaqud 
Heckel,  Ann.  Wiener  Mus.  Naturgesch.  i,  1835, 71 :  Scaphirhynchus  oataphraotus  GUntfaer, 
viii,  345.) 

Subclass  HOLOSTEL 

{The  Bony  Oanoids.) 

Skeleton  bony.  Ventral  fin  abdominal,  with  the  basilar  segments  rudi- 
mentary, as  in  ordinary  fishes.  Primary  radii  of  posterior  limb  generally 
reduced  to  one  rudiment.    Suboperculum  and  preoperculum  present. 

•  "  In  wonls  beginning  with  />,  />  is  doubled  after  a  prefix  "  (Liddell  f  Soott^  Gr.-En^. 
Lex.  1858,  213) ;  hence  SoaphirrhynohopSy  Hemirrhamphus,  and  aU  similar  worda  an 
properly  written  with  the  doable  r. 
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s  present*    Coroaoid  boue  and  praecoracoid  arch  present, 

with  several  pairs  of  valves.    Optic  nerves  foruiiug  a  chi- 

1  titc&tiue  with  a  spiral  valve.    Air-bladder  cellular,  kmglike,  coit- 

nflded  by  a  sort  of  gtottin  with  the  (esophagus.    Tail  heterocercaL    Skin 

>overd[  with  (Scales,  which  are  ganoid  or  cycloid.    As  hei-e  understood, 

group  consists  of  the  two  orders  QingJymodi  an<l  Ualecotnorphi^ 

ipteri/ifia  \n^mg  considered  as  forming  a  distinct  subclass.    The 

Chndroitri^  ffolastet^  and  Cros^opterygla  form  the  seriea  or  subclass 

Gonouki,  represented  by  five  widely  divergent  families  among  recent 

bties  and  by  a  great  variety  of  extinct  types.    These  forms,  so  far  aa 

Itnowii,  agree  in  a  number  of  respects  already  indicated,  an*!  differ  ivom 

all  Uie  Teleoutei^  or  ordinary  fishes,  in  the  presence  of  several  pairs  of 

in  the  arterial  bulb,  and  in  the  presence  of  the  optic  cbiasma. 

e  mlations  of  the  Ilalecomorphi  with  the  Teleostean  order  of  Isoiipon' 

U  art?,  however,  undoubtedly  very  close. 

{(iuoM  HQlo%td  part  Giintber,   viii,  324-:^  328-331.    iAoc*  oomplete;  6ffrlov, 

ANiXYSiS  OF  ORDEttS  OF  HOLOSTEI. 

*TaTtrUno  opUthoccBlifLD;  maxillary  bone  trans vorsolj  divided  into  sevoml  pieces, 

tGlNGLn«ODI,  I. 
ampUicuaLbui ;  maxillary  bone  not  tranaversely  divideil. 
IlALKCOMORFHIf  J. 
Oedfr  t.-ginglymodl 
{The  Gar  Plk^.) 
rineiai9  in  contact.    PterotiCj  basis  crauii,  and  anterior  vertebrJB 
BQpk    8ymi)Iectics  present    Mantlil>le  with  optifcular,  coroni^id,  au- 
iTj  articular^  and  dentary  bones,    Tliird  superior  pharyngeal  small, 
1q|  4111  fourth.     Upper  basihyal  wanting,    Maxillary  transversely 
SvidecL    A  cartilaginous  prajcoracoid  arch.     Vertebne  opisthoecelian. 
fins  with  iu«*sopterygiimi  and  five  other  basal  elements.    Tail 
This  oi-der    includes  the    single  family    Lepidosteidit. 
j^^^f  hinge;  oditbz^  tooth. 

Family  XXVIL— LEPIDOSTElDiE. 

{The  Oar  Pikes.) 

elougiite,  subcylindrical,  covore<l  with  hard,  rhombic,  ganoid 

e«or  plates^  which  are  imbricated  in  oblique  series  running  down- 

1  and  backward.    Both  jaws  more  or  less  elongate,  spatulate  or 

ke,  the  upper  jaw  projecting  beyond  the  lower.    PreniaxUlary 


J^^hi 
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forming  most  of  the  margin  of  the  upper  jaw ;  the  maxillary  transveiac 
divided  into  several  pieces.  Lower  jaw  composed  of  as  many  pieo« 
in  reptiles.  Goronoid  present.  Both  jaws  with  an  outer  series  of  em 
teeth,  followed  by  one  (or  two)  series  of  large  teeth,  besides  which 
the  jaws,  vomer,  and  palatines  are  series  of  small,  close-set,  rasp-like  te^ 
Tongue  toothless.  Large  teeth  of  the  jaws  conical  in  form,  pointed  a 
striate,  placed  at  right  angles  to  the  jaw.  These  large  teeth  rest,  aceoi 
ing  to  Agassiz,  in  a  rather  deep  furrow,  protected  on  the  outside  by  t 
raised  border  of  the  jaw,  and  on  the  inside  by  a  ridge  of  the  sai 
nature.  These  teeth  are  pierced  in  the  centre  by  a  foramen,  whi 
communicates  with  the  maxillary  canal,  and  through  which  the  nen 
and  blood  vessels  enter  the  pulp  cavity  of  the  tooth.  The  forms  of  t 
folded  layers  of  dentine  within  the  teeth  are  peculiar.  Phaiyngei 
with  rasp  like  teeth.  Tongue  short,  broad,  emarginate,  free  at  tip.  I 
ternal  bones  of  skull  veiy  hard  and  rugose.  Eyes  small.  Nostrils  ne 
the  end  of  the  upper  jaw.  An  accessory  gill  on  the  inner  side  of  f 
opercle.  Pseudobranchise  present.  "So  spiracles.  Gills  four,  a  slit  I 
hind  the  fourth.  Brd.Dcbiostegals  3.  Gill  membranes  somewhat  oc 
nected,  firee  from  the  isthmus.  Gill  -rakers  very  short.  Air-bladder  cdl 
lar,  lung-like,  somewhat  functional,  communicating  by  a  glottis  with  f 
oesophagus.  Fins  with  fulcra.  Dorsal  fin  short,  rather  high,  posteri< 
nearly  opposite  the  anal,  which  is  similar  in  form.  Tail  heteroceie 
in  the  young  produced  as  a  filament  beyond  the  caudal  fin.  Cani 
convex.  Venti^ls  nearly  midway  between  pectorals  and  anaL  B 
toral  and  ventrals  moderate,  few-rayed.  YertebrsB  with  ball-and-sock 
joints  (opisthoccelian).  Stomach  not  coecal.  Pyloric  appendages  nunM 
ous.  Spiral  valve  of  intestines  rudimentary.  Fishes  of  the  fresh  watc 
of  North  America.  Genera  1  or  2;  species  probably  3  or  4,  althooj 
moi:e  than  40  have  beeh  described.  These  fishes  are  of  much  inteH 
to  geologists  from  their  relationship  to  extinct  Ganoid  types. 

(LeptdosteidcB  Gtinther,  viu,  328,  331.) 

*  Large  teeth  of  the  upper  jaw  in  a  single  series  (in  adalt) Ijepn>08m?8) ' 

••Large  teeth  of  upper  jaw  in  two  series LiTHOLlFl%' 

49.->I.I:P1D0STI:US  Lac^p^de. 
Gar  Pikes. 
(LepiBOtteus  Lac^pMe,  Hist.  Nat.  Poiss.  y,  331, 1803:  type  Lepi$a9imm 

E$OX OBMtlS  h,) 

This  genns  is  characterized  by  the  presence  of  tmt  qkm 
\  in  each  jaw.    There  are  in  the  apper  jaw,  fli 
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imaD,  sharp,  even  teeth,  then  the  series  of  large  teeth,  some  of  the 
aoterior  teeth  being  osoally  movable.  Next  comes  a  series  of  fine 
teetb,  in  one  row  in  &ont<,  becoming  a  band  behind.  Then  the  vom- 
frine  teeth  also  in  a  long  band,  and  posteriorly  outside  of  the  vomerine 
band  a  palatine  band.  These  bands  on  the  roof  of  the  mouth  are  fre- 
qoeDily  somewhat  confluent  or  irregular.  In  young  specimens  some 
of  tto  palatine  teeth  are  often  enlarged,  sometimes  forming  a  regular 
aeries.  Lower  jaw  with  an  outer  series  of  small  teeth,  then  a  series  of 
hige  teeth,  then  a  broad  band  of  fine  teeth  on  each  side.  No  teeth  on 
tongue.  Each  of  the  large  teeth  fitting  into  a  depression  in  the  op- 
posite jaw.    Waters  of  the  United  States.    (Ae-k,  scale ;  oVr^ov,  bone.) 

*fieik  long  and  sleDder ;  the  BDOut  more  than  twice  the  length  of  the  rest  of  the 
head.    {Lepido€teua.) 


!#•  L*  mwmeUB  (L.)  Agassiz. — Long-nosed  Gar;  BHUfish  ;  Common  Gar  Pike. 

Olivaceous,  pale  and  somewhat  silvery  below.  Vertical  fins  and  pos- 
terior part  of  the  body  with  round  black  spots,  which  are  more  distinct 
in  the  young.  Very  young  with  a  blackish  lateral  band.  Snout  a  little 
Bore  than  twice  the  length  of  the  rest  of  the  head,  its  length  15-20 
times  its  least  width.  Head  3  in  length;  depth  12.  D.  8;  A.  9.;  Y. 
6;  P.  10;  Lat.  1.  about  02.  L.  about  5  feet.  Great  Lakes  and  rivers 
of  the  United  States  from  Vermont  to  the  Rio  Grande ;  generally  abun- 

(Emit  o$$eu$  Linn.  Syst.  Nat. :  LepUosteue  oiyurus  Raf.  Ichth.  Oh.  73 :  Lcptsoetew  Huron- 
mm$  Richardson,  Faoua  Bor.-Amer.  iii,  2:17 ;  Giiiither,  viii,  330.) 
**  Beak  shorter  and  broader,  little  longer  than  the  rest  of  the  head.     {Cylindroateuef 
Rafinesque.) 

il«  L.  platjstomas  R&t—Short-fiosed  Gar. 

Colors  of  L.  osseus  or  rather  darker.  Suout  usually  about  one-third 
longer  than  the  rest  of  the  head,  sometimes  about  equal  to  it,  its  length 
W  times  its  least  width.  Head  3 J  in  length;  depth  8.  D.  8;  A.  8; 
V.6;  Lat  1.  about  56.  L.  2-3  feet.  Great  Lakes  and  southern  and 
western  rivers,  with  the  preceding,  but  less  abundant  northward. 

{Itjitofteu*  platostomus  Rafinesqne,  Ichth.  Oh.  72;  GUnthcr,  viii,  329.) 

*M.  An^ste  Dnm6nl  (Hist.  Nat.  Poiss.)  divides  this  species,  as  represented  in  the 
Mojeam  at  Paris,  into  eeventeen,  which  are  distinguished  by  trifling  diffbrences  in  pro* 
potions  and  numbers  of  scales.  It  is  seldom  safe  to  found  either  a  species  or  a  genus 
«f  iidliet  on  differences  in  proportions  alone. 

tfiifineaqne,  Ichth.  Oh.  1820,  72:  type  Lepiaosietts  pJatostomus  Raf.  (Kv?uvSpoc,  cylin- 
^!  4fn6r,  bone.) 
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1 
ftO.— lilTHOUEPIS  Rafinesqae. 

AUigator  Oars. 

CAtradoaietts  Rafinesqae,  1820.) 

(Rafinesqae,  Amer.  Month.  Mag.  iii,  447, 1818:  type  LUholepi»  adamantkuu  Raf.) 

Tliis  genns  is  scarcely  distinct  from  LepidosteuSj  differing  only  in 
presence  of  a  second  series  of  large  teeth  in  the  upper  jaw,  along 
outer  margin  of  the  palatine  bones,  at  their  junction  with  the  prema 
laiies.  Probably  but  one  species,  in  the  warmer  parts  of  the  TTa* 
States,  and  southward  to  Cuba  and  Central  America.  [XtOo^j  sto 
X£iz\zj  scale.) 

89«  Lt*  triStCBClias  (Blocb  &  Schneider)  Jordan  &  QilberL—AUigaUn'  Our. 

Color  greenish,  paler  below,  the  adult  usually  not  spotted.    Si 

usually  not  quite  so  long  as  the  rest  of  the  head,  its  least  width  < 

tained  3^  times  in  its  length.    Head  3^  in  length.    D.  8;  A.  8;  T 

Lat  L  60.    Scales  in  an  oblique  series  from  the  ventrals  to  middl 

back  18-20.    L.  8-10  feet.    Eivers  of  the  Southern  States,  Cuba,  I 

ico,  and  Central  America ;  reaching  a  great  size. 

(UEbox  viridiB  -Gmelin  ed.  Linn^,  i,  1380:  Eaax  trUttgckua  Schneider  ed.  Bloch, 
Ltpiwsteua  tpatula  Lac^p.  v,  333 :  Lepiaoateus  or  Airactoateua  ferox  Rafinesqne,  Ic 
Oh.  73 :  Lepidoateua  manjuari  Poey,  M^m.  Cnha,  i,  273 :  tAtraeioateM  tropUma  Gill,  1 
Acad.  Nat.  ScL  Phila.  ldt>3, 172:  Lepidoaieita  viridia  GUnther,  viii,  329.) 

Order  J -HALECOMORPHI. 

{The  Amias.) 

Parietals  in  contact  Pterotic,  basis  cranii,  and  anterior  verte 
simple.  Mandible  with  opercular  and  coronoid.  MaxiUary  not  tn 
versely  segmented,  bordering  the  mouth.  Third  superior  pharyni 
lying  on  enlarged  fourth.  Upper  basihyal  wanting.  Vertebrae  am; 
ccelian.    Pectoral  fins  with  mesopterygium  and  eight  other  elementf 

This  order  includes  only  the  family  of  Amiidof.  (La^an  halecomorp^ 
formed  like  a  shad ;  in  allusion  to  the  resemblance  between  this  groa 
Ganoids  and  the  Isospotui^lL) 

Family  XXVIU.— AMUD^ 

{The  Mmd-JUkes.) 

Body  oblong,  compressed  behind,  terete  anteiifv* 
viorij  Montish,  slightly  depressed,  its  aop 
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aud  wry  hard,  scarcely  covereil  by  skin.  Snout  short,  rouncled,  Lat- 
Mfil  mari^ioa  of  upper  jaw  formed  by  the  niaxiHaries,  which  are  divided 
by  ft  luiigitudma]  suture.  Jaws  nearly  even  in  fi'ont*  Cleft  of  the 
movth  nearly  horizontal,  extendiug  beyond  the  small  eye.  Lower  jaw 
bma<t^  U'^haped,  the  rami  well  separated.  Between  them  a  broad  bony 
^h%  with  radiating  stride,  its  posterior  edf^o  free*  Jaws  each  with  au 
outer  iserie^  of  conical  teeth,  behind  which  in  the  lower  is  a  band  of 
rasp  lifee  teeth.  Bands  of  small  teeth  on  the  vomer  and  pterygoids, 
Paktines  with  a  series  of  larger,  xwiuted  teeth.  Premaxillanes  not  pro- 
tiattile.  Tongue  thick^  scarcely  free  at  tip,  Nostrils  well  separated,  the 
anterior  with  a  short  barbel,  Buborbit^*!  very  narrow,  A  boiiy  plate 
wrering  the  eheek,  similar  to  the  plates  on  the  top  of  the  head*  Oper- 
colnm  with  a  broad  dermal  border-  Brancliiostegals  10^12,  Ko  pseu- 
dobraiK'him  nor  o|Jercular  gill.  No  spfracle*  Gills  4,  a  slit  behind  the 
fmnh.  Gill  membranes  not  eoniieeted,  fre^  from  the  inthnms.  Two 
pjculiarf  long,  lanceolate,  obli(xnely  striate  appendages  on  each  side 
of  the  if^thmus,  projecting  backward  and  covered  by  the  branchioste- 
p]  r4yH,  tlie  anterior  wholly  adnate  to  the  isthmus,  the  posterior 
imi  t^chind.*  Isthmns  scaleless,  GiU-rakers  stoutitih,  very  short, 
Scsik^  of  luoderute  size,  rather  firtii,  cycloid,  with  a  membmnaceons 
bonier.  Lateral  line  presents  Dorsal  tin  long  and  low,  netirly  uniform ; 
the  posterior  rays  not  much  higher  than  the  others ;  its  insertion  in 
front  of  the  middle  line  of  the  body,  opposite  the  end  of  the  pectoral. 
Tatt  somewhat  heterocercal  (more  so  in  the  young),  convex  behind.  No 
Ailcra.  Anal  fin  short  and  low.  Pe,ctoral  and  ventral  fins  short  and 
roonded,  the  ventrals  nearer  anal  than  pectorals.  Vertebne  amphicoe- 
IttQ,  as  usual  among  fishes.  Abdominal  and  caudal  parts  of  the  ver- 
tehnl  column  subequal.  Air-bladder  cellular,  bifid  in  front,  lung-like, 
ootmeoted  by  a  glottis  with  the  pharynx,  and  capable  of  assisting  in 
ntpjration.  Stomach  with  a  blind  sac;  no  pyloric  ccdca.  Ko  closed 
©riduct  Intestine  with  a  rudimentary  spiral  valve.  Fresh  waters  of 
tbe  United  States.    A  single  species  known. 

•See  Wilder  "On  the  Serrated  Appendages  of  the  Throat  of  Amia,"  Proc.  Amer. 
Amw.  Ady.  Sci.  1S76, 259,  for  a  discussion  of  these  curious  organs. 
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(ll« — AUKIA  liiTinapiifc 

(Amiatus  Rafinesque.) 
(Linn.  Sjst.  Nat.  ed.  xii,  1766 :  type  Amia  cdlva  L.) 

Characters  of  the  genus  included  above,    {afiiay  ancient  name  of  i 
fish,  probably  the  bonito,  8arda  mediterranea;  said  to  be  from  o^privt' 
tive,  and  /Jtca,  one,  the  fish  living  in  schools.) 

83*  A.  caiva,lj.—Mud-fi8h;  Dog-fish;  Bow-fin;  Grindle;  ^'JohnA,  OrwdWiLmtfr, 
Dark  olive  or  blackish  above,  paler  below ;  sides  with  traces  of 
dark  reticulate  markings ;  lower  jaw  and  gular  plate  often  with  roaol 
blackish  spots.  Fins  mostly  dark,  somewhat  mottled.  Male  with  t 
round  black  spot  at  base  of  caudal  above,  this  surrounded  by  anorasge 
or  yellowish  shade.  In  the  female  this  spot  is  wanting.  Lateral  line 
nearly  median,  directed  slightly  upward  at  each  end.  D.  48  (42-53); 
A.  10-12;  V.  7 ;  Lat.  1.  07  (05-70).  Head  3J  in  length;  depth  4  to4J. 
Male  about  18  inches  in  length ;  female  24  or  more.  Great  Lakes  and 
sluggish  waters  from  Minnesota  to  Virginia,  Florida,  and  Texas ;  abund- 
ant. A  voracious  fish  of  remarkable  tenacity  of  life.  The  flesh  is  pocn- 
liarly  soft  and  pasty,  and  is  of  no  value  for  food. 

(Linn.  Syst.  Nat. ;  GUntbcr,  vii,  325:  Amia  ooeHioauda  Richardson,  Fauna  Bor.-AiB& 
iii,  236  (  ^  ):  Amia  ooddentalia  Dekay,  New  York  Fauna,  Fiah.  269.) 

Subclass  PHYSOSTOMI. 

(The  Soft-rayed  Fishes.) 

Skeleton  bony.  Ventral  fins  (if  present)  abdominal,  with  the  hmA 
segments  rudlmental.  Parietal  bones  usually  united.  Air-bladder  (IT 
present)  connected  by  an  air-duct  with  the  oesophagus.  Scales  motlif 
cycloid.  Lateral  line  usually  running  low.  Parietal  bones  usoaQT 
united.  Pnecoracoid  generally  present  Rays  of  fins  all  soft  and  aitfe^ 
ulated,  except  occasionally  one  or  two  of  the  anterior  rays  of  any  lit 
which  may  be  spinous.  Lateral  margins  of  upper  jaw  nsoaUy  fuiti 
by  the  maxillaries.  Pectoral  fin  placed  low,  generally  near  the  veotnl 
line. 

This  group  corresponds  essentially  to  the  MtUaeopteri  Abdimnim 
different  authors,  the  Cydoidei  of  Professor  Ag»iwiK>    Alflu 
typical  members  of  this  group  difier  in  many  ways  ttom  the  i 
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&  Fhysodistoos  TelioBte,  yet  all  the  sabordinate  characters  disappear 
we  ftpproadi  the  poiut  of  anion  of  the  two  groaps,  leaving  only  the 
Mooe  of  the  air-dact  as  the  nltimate  distinctive  character  of  the 
\jl90$kmL  In  view  of  this  inoscalation  of  the  two  groaps,  many 
iten  (following  Professor  Gill)  have  anited  them  both  into  one  order, 
koeqluiiij  after  the  exdosion  of  varioos  aberrant  members  of  each. 
eietoDtion,  in  some  form,  of  groups  emphasizing  the  difference  be- 
sentbe  qnnoos  and  the  soft-rayed  fishes  seems  to  us  very  convenient. 
)idn Pkg90$iomiQfhiihetg  y-yiii.) 

▲HALTSI8  OV  OBDBR8  OV  PHTSOfflOML* 

Ptaeonooid  srch  present 

B.  Sjmplectio  bone  none ;  pterotic  simple ;  anterior  yertebne  witli  oesionla  andi- 
tns;  snpraocoipital  and  parietals  co-ossified;  maxillary  imperfect, 
forming  the  base  of  a  barbel;  no  8aboperoalam..NEiiAToaNATHiy  K. 
BB.  Sympleotio  bone  present. 

C.  Anterior  yertebr»  co-ossified  and  with  oesicnla  anditns. 

Plbctospondtu,  L. 
CO.  Anterior  vertebrte  similar,  distinct,  withont  oasicnla  anditos. 

l808POin>TLX,  H. 

PuMoraeoid  arch  none. 

D.  8ci4>nlar  arch  suspended  to  oraniom ;  a  syroplectic  bone ;  pterotic 
and  anterior  yertebr»  simple ;  parietals  separated  by  snpraoccjpital. 

Haploiii,N. 

DD.  Scapnlar  arch  firee  behind  the  craninm;  parietals  in  contact;  no 

symplectic ;  maxillary  bone  lost  or  connate Encheltcephali,  O. 

Order  K.-NEMATOGNATHI. 

{The  Cat-fishes.) 

'arietals  and  snpraoccipital  confluent.  Four  anterior  vertebrsB  co- 
lied,  and  with  ossicula  aaditus.  No  mesopterygiam.  Sasis  cranii 
pterotic  bone  simple ;  no  coronoid  bone.  Third  superior  pharyn- 
i  bone  wanting,  or  small  and  resting  on  the  fourth ;  second  directed 
^ards.  One  or  two  pairs  of  basal  branchihyals ;  two  pairs  branchi- 
la.  Snbopercnlum  wanting.  Premaxillary  forming  mouth  border 
re.  Interdavides  present.  No  scales.  Skin  naked  or  with  bony 
eg. 

Fhis  division  is  the  nearest  ally  to  the  sturgeons  {Chondrostei)  among 
lostomoos  fishes,  and  I  imagine  that  future  discoveries  will  prove 
it  has  been  derived  from  that  division  by  descent    In  the  same 

*^ftv  Cope^  Trans.  Amer.  FhiL  Soc  1870,  452. 
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way  the  Isospoudylous  fishes  are  nearest  the  Haleoomorphij  and  have 
probably  descended  from  some  Orossopterygian,  near  the  Haplutia, 
through  that  order.  The  affinity  of  the  cat-fishes  to  the  stcu^eons  is 
seen  in  the  absence  of  symplectic,  the  mdimental  maxillary  bone,  and, 
as  observ'-ed  by  Parker,  in  the  interclavicles.  There  is  a  superficial 
resemblance  in  the  dermal  bones."    {Cope.  1.  c,  454.) 

This  group  comprises  the  Siluridas  and  their  relatives,  now  divided 
into  several  families  by  Professor  Gill,  (v^^ia,  thread ;  yvdOoq^  jaw  j  from 
the  maxillary  barbels,  which  are  always  present.) 

ANALYSIS  OF  THE   FAMUJES  OF  NEBCATOGNATHI. 

*  Operculum  present;  dorsal  fin,  if  present,  short,  anteriorly  placed.  ..SiLXTBZDiB,  89. 

Family  XXIX.— SILURID^. 

{The  Cat-fishes.) 

Body  more  or  less  elongate,  naked  or  covered  with  bony  plates. 
No  true  scales.  Anterior  part  of  head  with  two  or  more  barbels,  the 
base  of  the  longest  pair  formed  by  the  rudimentary  maxillary.  Margin 
of  upper  jaw  formed  by  i^remaxillaries  only.  Suboperculum  absent; 
oi)erculum  present.  Dorsal  fin  usually  present,  short,  above  or  in  front 
of  the  ventrals.  An  adipose  fin  usually  present.  Anterior  rays  of  dor- 
sal and  pectorals  usually  spinous.  Air  bladder  usually  present,  large, 
and  connected  with  the  organ  of  hearing  by  means  of  the  auditory  ossi- 
cles.   Lower  pharyngeals  separate. 

After  the  removal  of  numerous  aberrant  forms  as  distinct  families, 
the  family  of  Siluridw^  as  understood  by  Professor  Gill,  contains  more 
than  100  g^era  and  upward  of  900  species.  Most  of  the  SiluricUB  are 
fresh-water  fishes,  inhabiting  the  rivers  of  warm  regions,  particularly 
South  America  and  Africa.  Comparatively  few  of  them  are  marine,  and 
these  few  are  mostly  tropical. 

Our  species  all  belong  to  the  division  called  by  Dr.  Giinther,  Siluridm 
ProteropterWy  and  thus  characterized : 

"  The  rayed  dorsal  is  always  present,  short,  with  not  more  than  12 
soft  rays,  and  belongs  to  the  abdominal  i)ortion  of  the  vertebral  column, 
being  placed  in  advance  of  the  ventrals.  The  adipose  fin  is  always 
present  and  well  developed,  although  frequently  short.  The  extent  tff 
the  anal  is  much  inferior  to  that  of  the  caudal  vertebral  column.  Th6 
gill  membranes  are  not  confluent  with  the  skin  of  the  isthmus,  their 
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posterior  margins  iilways  free,  even  if  tbey  are  united  with  each  other. 
Whenever  a  nasal  barbel  is  present  it  belongs  to  the  posterior  nostril.'' 

{SUwriim  part  GOnther,  t,  3(M>5,  G9~220:    Heteroptcrm^  ProtcropUra;,   and  Steno- 
IrwcHe.) 

*  Anterior  and  posterior  nostrils  remote  fVom  each  other,  the  posterior  provided  with 
a  barbel ;  vomer  and  palatines  toothless ;  barbels  8.     {Icta- 
Zurtncp.) 
i.  Adipose  fin  keoMike,  adnate  to  the  back ;  snpraoccipital  bono  free  behind. 

NOTUUUS,  52. 
M.  Adipose  fin  with  its  posterior  margin  free. 

i.  Premaxillary  band  of  teeth  with  a  lateral  backward  extension  on  each 

side , PiLODicns,  53. 

W.  Premaxillary  baud  of  teeth  truncate  behind, 
c  Caudal  not  forked. 

d.  Eyes  concealed  beneath  the  skin Gbonias,  54. 

4    dd.  Eyes  normal Amiurus,  55. 

oc  Caudal  forked Ictalurus,  56. 

**  Anterior  and  posterior  nostrils  close  together,  neither  with  a  barbel,  the  posterior 
wirh  a  valve;  teeth  on  the  palate.     {AriincB,) 

t.  Lower  jaw  with  4  barbels Arius,  57. 

te.  Lower  jaw  with  2  barbels .^lurichthys,  58. 

5*2.— IVOTUBIJS  Rafinesque. 

Stone  Cats. 

{XtUmii  Raf.  Amer.  Month.  Mag.  and  Crit.  Rev.  iv,  Nov.  1818,  41 :  type  Noturus 
JUiriiB  Raiiuesqno. ) 
Bo(lj>  more  or  less  elongate,  anteriorly  subcylindrical,  thence  more  or 
lew  compressed.     Head  above  ovate  and  depressed.     Skin  very  thick, 
fDtiit'ly  concealing  the  bones.     Snpraoccipital  entirely  free  from  the 
k*a(i  of  the  second  interspinal.    Eyes  small.     Month  anterior,  rather 
larjje,  the  upper  jaw  usually  more  or  less  projecting  beyond  the  lower. 
Teeib  subulate,  closely  aggn*gatc»d  in  a  broa<l  band  in  each  jaw,  which 
in  the  lower  one  is  interrupted  by  a  linear  interval  and  in  tlK^  upper  one 
i*  tontinuous.    The  band  in  the  ui)per  jaw  is  either  abruptly  truncated 
ateach  end  (subgenus  SchUbcodcH)  or  prolonged  backward  by  a  contin- 
uation from  the  ]>ostero-external  angle  (subgenus  Koturu.H).    Branchios- 
tt-ralsO.    Dorsal  fin  situated  over  the  posterior  half  of  tlie  interval 
betwwn  the  pectoral  and  ventral  tins,  with  a  short,  sharp  spine  and 
^branehtnl  rays.     Adi])ose  tin  long  and  low,  more  or  less  connected 
^th  tho  acces.sory  rays  of  the  caudal  fin,  not  free  posteriorly,  but  ad- 
■*tetothe  iJody;  the  raenibrane  sometimes  high  and  contiimous,  some- 
^  times  notche<l.     Caudal  tin  very  obliquely  truncated  or  rounded,  in- 
'*^on  an  equally  oblicimly  rounded  base.    Hays  rapidly  decreasing 
••'mpIv  ;  numerous  rudimentary  ones  present,  both  above 
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and  below  the  caudal  i>edancle.  Anal  fin  comparatively  short,  and  rap- 
idly increasing  in  height  for  the  first  half  of  its  length ;  it  has  12-20*  rays. 
Ventrals  rounded,  and  each  has  1  siini>le  and  8  branched  rays.  Pec- 
toral fins  with  a  sharp  spine,  of  diflferent  forms  in  the  different  species. 
Vent  at  some  distance  in  advance  of  the  anal.  Lateral  line  complete. 
In  or  above  the  axil  of  the  pectoral  fins  is  an  orifice,  which  is  the  open- 
ing of  the  duct  of  a  poison  gland.  "  From  it  may  frequently  be  drawn  a 
solid  gelatinous  style  ending  in  a  trii>od,  each  limb  of  which  is  dichoto- 
mously  divided  into  short  branches  of  regular  length."  (Cope.)  Size 
small.  Fresh  waters  of  the  United  States,  (vwro?,  back;  Supdj  t»i\} 
"means  tail  over  the  back",  Rajinesque.) 

•  Premaxillnry  band  of  teeth  without  lateral  backward  processes.      (Schilbeode$\ 
Bleeker.) 
t  Pectoral  8i)iiu^  outire  or  grooved  bchiod ;  adipose  fiu  high  and  continaons  with 
tiio  caudal, 
a.  Pectoral  spine  about  half  the  length  of  the  head. 

§4.  N.  gryrinos  (Mitchill)  Raf. 

Nearly  uniform  yellowish  brown,  sometimes  blackish,  without  trans- 
verse blotches ;  a  narrow  dark  lateral  streak  and  one  or  more  dorsal 
ones.  Body  comparatively  short  and  thick.  TTead  large,  its  width  3J- 
4 J  in  length  of  body ;  depth  4-5^;  head3J-4.  Spines  stout  and  rather 
long ;  that  of  the  pectoral  fin  straight,  grooved  behind,  2J  in  the  distance 
from  snout  to  dorsal  fin.  Dorsal  higher  than  long,  inserted  nearer  anal 
than  snout.  Anal  13.  Jaws  nearly  equal,  numeral  process  short.  L. 
5  inches.  New  York,  entire  Mississippi  Valley,  and  Upper  Lake  region; 
rather  common. 

{Siluras  gijrinm  Mitchill,  Amor.  Month.  Mag.  1818,  322;  Jordan,  BuU.  U.  8.  Nat 
Mus.  X,  102:  KoUiras  sialiH  Jordan,  Bull.  U.  S.  Nat.  Mus.  x,  102,  1877.) 

aa.  Pectoral  spine  less  than  one-third  the  length  of  the  head. 

85.  IV.  Icptacanthos  Jordan. 

Color  yellowish,  somewhat  mottled.  Body  slender.  Ilead  small  and 
naiTow,  longer  than  broad.  P^ye  small.  Upper  jaw  much  projecting. 
Spines  very  short  and  slender ;  that  of  the  dorsal  not  one-third  the 
height  of  the  fin ;  all  less  than  one-third  the  length  of  the  head ;  that 
of  the  pectoral  retrorsely  serrate  on  the  outer  edge,  entire  within.  Head 
4J  in  body;  its  width  5J;  depth  5.J ;  distance  to  dorsal  2 J ;  pectoral  spine 


*Tlironghont  the  account  of  this  family  the  rudimentary  rays  at  the  front  of  the 
anal  are  included  in  the  enumeration.* 

t  Bleeker,  Ichthyologias  Archipelagi  ludici  Prodromus,  i,  Siluriy  258 :  typo  Siluriu 
^rifiiiff  Mitch.    {SchilbCf  another  genus  of  Silurida;  eidoc,  like.) 
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5  in  this  distance ;  dorsal  nearer  anal  than  snout.     Anal  14.    Humeral 
process  very  shcrt.    L.  3  inches.    Georgia  to  Mississippi ;  not  abundant. 

(Joidan,  Ami.  Lye.  Nat.  Hist.  N.  Y.  1877;  Jordan,  1.  c.  102.) 
ttPlsctoral  spine  serrate  behind,  ronghish  in  iront;  adipose  fin  emarginate. 

kb.  Pectoral  spines  extremely  strong,  more  than  half  the  length  of  head,  curved ; 

their  posterior  scrne  strong,  spine-like,  hooked  backward,  each  about  as 

long  as  the  diameter  of  the  spines. 
St.  N.  miaras  Jordan. 

Body  much  mottled,  black  and  grayish.  Top  of  head,  tip  of  dorsal, 
middle  of  adii)ose  fin,  and  edge  of  caudal  definitely  blackish.  Body  with 
four  broad  cross-blotches,  one  before  dorsal,  one  behind  it,  one  on  mid- 
dle of  adipose  fin,  and  one  smalt  one  behind  it.  Adipose  fin  connected 
with  the  caudal  fin.  Distance  from  snout  to  dorsal  about  2%  in  length. 
Pectoral  spine  2J  in  this  distance.  Dorsal  fin  higher  than  long.  Body 
not  very  elongate  nor  much  depressed.  Dorsal  region  often  somewhat 
elevated.  Depth  usually  4J-5  in  length;  head  3^.  Dorsal  nearer 
anal  than  tip  of  snouts  Anal  12  or  13  rays.  Pectoral  spine  curved  and 
finely  semite  without,  with  six  strong  recurved  pectinations  within, 
each  nearly  as  long  as  the  diameter  of  the  spine.  Humeral  process 
ibort    L.  4  inches.    Great  Lakes  to  Minnesota  and  Louisiana;  com- 

BXMI. 

(Jordan,  Ann.  Lye.  Nat.  Hist.  N.  Y.  1877,  371 ;  Jordan,  1.  c.  100.) 

il'.  W.  eleatherus  Jordan. 

Color  much  as  in  X,  ))nurm^  extensively  variegated.  Snout,  cheeks, 
and  occi])ital  region  black.  A  black  bar  across  front  of  dorsal,  one  be- 
hind dorsal,  and  another  across  middle  of  adipose  fin;  base  of  caudal 
fin  black.  One  or  two  narrow  horizontal  black  bars  across  dorsal  and 
anal  near  their  tips.  Caudal  vaguely  barred,  largely  black,  its  tip 
^iiite.  Body  stout,  broad  forward,  tapering  behind.  Head  large,  llat- 
tisb,  3J  in  length  of  body,  without  caudal ;  depth  of  body  5^  in  length  ; 
^idth  of  head  4^  in  length  of  body.  Mouth  large,  the  upper  jaw  much 
projecting;  barbels  rather  long.  Adipose  fin  rather  high,  so  deeply 
notched  that  the  continuity  of  the  fin  is  broken  for  a  distance  nearly 
eqnal  to  the  diameter  of  the  eye.  A  keel  on  the  back  in  front  of  the 
5Wlipo.se  fin.  Caudal  fin  rounded.  Distance  from  snout  to  dorsal  2i|  in 
Jt'ngth  of  Ixxly.  Pectoral  spine  in  this  distance  2  times ;  in  head  1^. 
^>r8al  spine  one-half  the  height  of  the  fin  ;  3J  times  in  distance  from 
>noat  to  dorsiil;  2.J  in  length  of  head.  Pectinations  of  pectoral  spine 
^ery  strong,  recurved,  nearly  as  long  as  the  diameter  of  the  spine. 
J'rontof  i>ectoral  spine  v/ith  small  teeth  turned  forward.    Fin-radii :  D. 
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I,  6 ;  A.  13 ;  P.  It  8 ;  V.  9.    Uumeral  process  long.    L.  5  inches.   Biver 
of  North  Carolina  and  East  Tennessee. 

(Jordan,  Ann.  Lye.  Nat.  Hist.  N.  Y.  1877,371;  Jordan,  1.  c.  101.) 

hh.  Pectoral  Rpinos  ehortish,  nearly  straight,  less  than  half  length  of  bead ;  the  aeon 
tures  weak,  less  than  half  the  diameter  of  the  spine ;  body  elongated. 

§§.  Hr.  exilis  Nelson. 

Color  brown,  mottled,  the  fins  somewbat  margined  with  dmk} 
Pectoral  spine  slightly  retrorse-serrate  without,  with  about  6  sma 
straight  teeth  within,  which  are  not  one-third  the  diameter  of  the  spin 
in  length.  Head  small,  not  very  broad,  but  thin  and  depressed;  it 
width  5-6  in  length  of  body ;  jaws  nearly  equal }  head  4  in  lengtk 
depth  5-6^.  Dorsal  scarcely  higher  than  long.  Distance  from  sdooI 
to  dorsal  about  3  in  length.  Pectoral  spine  3^-4  in  this  distanoe; 
dorsal  spine  low,  as  near  snout  as  anal.  Anal  rays  J4-17.  Hamenl 
process  obscure.    L.  4  inches.    Wisconsin  to  Missouri  and  Kansas. 

(Nelson,  Bull.  III.  Mus.  Nat.  Hist.  1876,  51;  Jordan,  1.  c.  100.) 

89.  IV.  insiornis  (Rich.)  Gill  &  Jordan. 

Color  dark  brown,  somewhat  mottled,  fins  all  dark-edged.  Body 
rather  elongate.  Pectoral  spine  retrorse-serrate  without,  weakly  sff- 
rate  within.  Head  very  broad,  flat,  and  thin,  upper  jaw  projectingf 
head  about  4^  in  length,  depth  G.  Dorsal  fin  one-fourth  higher  tiiaa 
long.  Distance  Trom  snout  to  dorsal  about  2^  in  length.  Length  of  pec- 
toral spine  23  in  same  distance.  Dorsal  much  nearer  anal  than  snoot 
Anal  rays  l(>-20.  Humeral  process  conspicuous,  sharp.  Size  laiigej 
reaches  the  length  of  nearly  a  foot.  Pennsylvania  to  South  Caiolinfti 
common. 


{Pimrloiiiu  in$ignc  Richardson,  Fauna  Bor.-Amcr.  iii,  32,  1836,  based  on 
limft-  Le  Sueur,  M<?m.  Mns.  v,  155:  Pimelodus  lemniscatus  C.  &  V.  xv,l44:  XotHrmtei^ 
dmtalui  Giinthcr,  v,  105 :  Xoliirus  marginatiis  (Baird)  Cope,  Jonm.  Acad.  Nat  Sd 
Phila.  18i>9,  2t?7  ;  Jonlan,  1.  c.  100.) 

**Prt*ma3:illar^  band  of  teeth  with  lateral  backward  processes,  as  in  NoM^ 

(Xoturui.) 

90.  N.  flaws  naf.— 5/oiir-raf. 

Color  nearly  uniform  yellowish  brown,  sometimes  blackish  above,ftM 
yellow-cilgod.  Body  elongate.  Head  depressed,  broad  and  flat^sea^} 
a$  bnxid  as  long.  Middle  region  of  iKxiy  subcylindrical.  Tail  Mi 
presscHl.  Head  about  4^  in  length:  width  of  head  5§;  depdi  61J 
length.  Distance  to  dorsal  about  3  in  length.  Barbeb  shoart. 
keel  on  back  behind  dorsal,  leading  to  adii>08e  fin;  adin 
DOftched.    Dorsal  spine  very  short.    Pectoral  apfa 
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fiont,  slightly  rongh  or  nearly  entire  behind ;  its  length  3  times  in  dis- 
tance from  snout  to  dorsal.  Anal  rays  about  16.  Humeral  process 
rerj-  short  and  sharp.  Size  very  large ;  reaches  a  length  of  more  than 
a  foot   Veimont  to  Virginia,  Nebraska,  and  Texas ;  rather  common. 

(RafinesqDe,  Amor.  Month.  Mag.  1818,  41 ;  GLinthcr,  v,  104 ;  Jordan,  1.  c.  99:  yotu- 
rtt  oeeUe^taUi  GiU,  Proc.  Boat.  Soc.  Nat.  Hist.  183*2,  45 :  Xoturus  platycephalm  Giiu- 
tber,  T,  104.) 

58.— PlIiODlCTIS  Rafinesqne. 

Mud  Cats, 

{Opladelus  Baf.  1820.) 

(laftmqne,  ProdTomede  soixantc-dix nou voaux  genres,  etc.,  Journ.  Phj  s.  Paris,  1819, 
42i :  type  FUodivtis  limosuB  liaf.  =  SiluruH  oliraria  Raf.) 

Body  much  elongated,  very  slender,  much  depressed,  anteriorly 
broader  than  high.  Head  large,  very  wide  and  depressed,  latterly 
expanded,  above  broadly  ovate,  and  in  profile  cuneitbrm.  Skin  very 
thii'kf  entirely  concealing  the  skull.  Supraoccipital  bone  entirely  free 
ftwtt  the  head  of  the  second  interspinal.  Eyes  small.  Mouth  very 
Iwge,  anterior  and  transverse.  The  lower  jaw  always  projects  beyond 
tke  upper.  Teeth  in  broad  villiform  bands  on  the  intermaxillaries  and 
fcotaries.  The  interaiaxillary  band  is  convex  anteriorly,  and  proceeds 
to  the  insertion  of  the  maxillarie^,  where  it  is  abruptly  angularly  de- 
lected, and  proceeds  backward  as  an  elongated  triangular  extension. 
The  band  at  the  symphysis  is  slightly  divided,  and  anteriorly  separated 
V  a  small  triangular  extension  of  the  hibial  membnine.  The  lower 
band  of  teeth  is  anteriorly  semicircular  and  attenuated  to  the  corners  of 
the  mouth.  There  are  about  12  branchiostegal  rays  on  each  side.  The 
dorsal  fin  is  situateil  over  the  posterior  half  of  the  interval  between  the 
pectorals  and  ventrals,  and  has  a  spine  and  about  7  branched  rays. 
The  spine  is  rather  small,  aikl  more  or  less  enveloped  in  the  thick  skin. 
Theailipose  fin  is  large,  and  has  an  elongated  base  resting  over  the  pos- 
terior half  of  the  anal ;  it  is  very  obese  and  inclines  rapidly  backward ; 
it  Ls  nither  less  free  posteriorly  than  in  Aviiurm.  The  anal  fin  is  small ; 
itcummeuces  far  behind  the  anus,  is  a  little  longer  than  high,  and  is 
e^Mnpused  of  about  13  rays.  The  caudal  fin  is  oblong,  subtruncated, 
placwi  on  a  vertical  basis,  and  with  numerous  accessory  simple  rays, 
Jfcoirent  above  and  beneath  the  ciiudal  i)eduncle.  The  pectorals  have 
Abroad  compressed  spine,  serrated  or  deiitated  on  its  extern Jil  and  in- 

■•1  margins,  and  with  a  prolonged  fleshy  integument  obliquely 
'"^  Tentrals  are  rounded  and  have  9  rays,  1  simple  and  8 
'^lOWIL     {7:eUqy  mud;  i/^o^j  fish.) 


102     CONTRIBUTIONS   TO   NORTH   AMERICAN  ICHTHYOLOGY — ^IV. 

91.  P.  olivaris  (Raf.)  Gill  &  Jordan.— if od  Cat;  Yellow  Cat;  Bashaw;  Gw^wn. 

Mottled  brown  and  yellowish,  the  latter  color  often  predomuumfll 
whitish  below.  Body  very  long,  slender,  depressed  forwards,  closeH 
compressed  behind,  the  head  extremely  flat,  the  lower  jaw  the  long^ 
Barbels  short.  Dorsal  spine  half  the  height  of  the  fin.  Caudal  slighO 
emargioate.  Anal  tin  short,  its  base  about  one-sixth  the  length,  its  raa 
12-15.  Humeral  process  short.  Size  very  large,  reaching  a  weight  ^ 
50-75  pounds.  Elvers  of  the  Mississippi  Valley  and  Southern  Statefes 
abundant  in  deep,  sluggish  waters.  A  fish  of  unprepossessing  appe&i 
ance,  although  much  used  as  food. 

{Silurus  olivaris  Raf.  Amer.  Month.  Ma^;.  1818,  355 :  Hopladdus  olivaris  GUI,  Ichth. 
Capt.  Simpsou's  Expl.  1876,  4*^:  Pvlodichihys  olivaris  J ordsLHf  1.  c.  95:  Pimelodus  pt^ne- 
tulatus  GUntber,  v,  101 :  Pimclodus  limosus  Raf.  Ichth.  Oh.  67 :  Pimelodus  emeus  C.  &  V. 
XV,  135.) 

54.— GRONIAS  Cope. 
Blind  Cats. 
(Copo,  Proc.  Acad.  Nat.  Sci.  Phila.  1864,  231 :  type  Gronias  nigrilahris  Cope.) 

This  genus  agrees  with  Amiurus  in  all  respects,  except  that  the  eyes 
ai-e  rudimentary  and  covered  by  the  thick  skin.  The  single  species  is 
probably  descended  from  some  Amiurt^  of  the  type  of  melasj  modified 
in  accordance  with  its  subterranean  life.    (rp^'^T^j  ^  cavern.) 

99.  O.  nIgrriBabris  Cope. 

Black  above  ^  jaws  and  fins  black ;  sides  varied  with  yellowish ;  belly 
pale.  Eyes  more  or  less  rudimentary  and  concealed  beneath  the  skin. 
Jaws  equal.  Muzzle  flat.  Dorsal  spine  midway  between  snout  and  mid- 
dle of  adipose  fin.  Barbels  shott.  Caudal  slightly  emarginate.  Anal 
with  18  rays.  Brauchiostegals  10.  Cave  streums  (Conestoga  Biver), 
Eastern  Pennsylvania. 

(Cope,  Proc.  Acad.  Nat.  Sci.  Phila.  1834,  231 :  Amiurus  nigrilahris  Jordan,  L  c.92.) 

55.— AmiURUS  Rafinosqae. 
Cat-fishes. 

(Ameiurvs  Rnfinesqno,  Ichth.  Oh.  1820,  65:  tyi>e  Silurus  cupreus  Raf.  =  Pimdodusnaktiit 
Lc  Sneur.) 

Body  moderately  elongated,  robust,  anteriorly  vertically  ovate  and 
scarcely  compressed  ;  caudal  peduncle  also  robust,  but  much  compressed, 
and  at  its  end  evenly  convex.  Head  large,  wide,  laterally  expanded, 
above  ovate,  and  in  profile  cuneiform ;  supraoccipital  extended  little 
posteriorly  and  terminating  in  a  more  or  less  acute  point,  which  is  en- 
tirely separate  from  the  second  interspinal  buckler;  the  skin  covering 
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he  bones  is  thick*  Eyes  rather  small,  not  covered  by  the  skin.  Mouth 
mge,  terminal,  transverse,  the  upper  jaw  in  most  species  the  longer. 
ktA  subulate,  aggregated  in  broad  bands  on  the  intermaxillaries  and 
laituies ;  the  intermaxillary  band  is  convex  in  front,  of  equal  breadth, 
nd abruptly  truncated  near  the  insertion  of  the  intermaxillaries;  the 
ower  dental  band  is  anteriorly  semicircular,  attenuated  to  the  angles 
i  the  mouth.  Branchiostegal  rays  8-11.  Dorsal  situated  over  the  in- 
nsmi  between  the  pectorals  and  veutrals,  higher  than  long,  with  a 
[Nmgent  spine  and  about  6  branched  rays.  Adipose  tin  short,  inserted 
)ver  the  posterior  half  of  the  anal.  Anal  fin  varying  length,  with  15-35 
nyg,  the  usual  number  being  20  or  21.  Caudal  fin  short,  usually  trun- 
ate  when  spread  oi>en,  slightly  emarginate  when  not  expanded.  Veu- 
trals each  with  1  simple  and  7  branched  rays.  Pectoral  fins  each  with 
I  stoat  npiue,  which  is  commonly  retrorse-serrate  behind.  Lateral  line 
waally  incomplete.  Species  very  numerous,  swarming  in  every  pond 
ttd  Hlaggish  stream  in  the  Eastern  United  States ;  one  species  {A.  can- 
iMeMut)  in  China,  (a,  privative ;  /iswupo^^  curtailed ;  the  caudal  fin  not 
BoCehed.) 

'Gudftl  fin  not  forked,  rounded  or  slif^htly  emarginate. 
c  Anal  tin  very  abort,  its  rays  15-17  (18). 
b.  Body  comparatively  long  and  slender. 

t)«  A.  bmiuien«  Jordan. — Green  Mud  Cut, 

Clear  olive-brown,  more  distinctly  greenish  than  other  cat-fishes ;  a 

hbckish  horizontal  bar  at  base  of  dorsal.    Body  extremely  elongate ; 

interiorly  nearly  terete.    Ilead  low,  flat,  and  broad,  upper  jaw  very 

rtrongly  projecting.    Dorsal  fin  very  high,  two-thirds  length  of  head, 

its  spine  nearer  snout  than  adipose  fin  ;  depth  bh  in  length.     Head  3^; 

ttawidth4;  base  of  anal  G;  anal  rays  lG-18.    Caudal  slightly  emargi- 

i»^.    Young  much  less  elongate.     L.  18  inches;   slenderest  of  the 

^^im.     Abundant  in  the  streams  of  South  Carolina  and  Eastern 

Georgia  (Santee  to  the  Chattahoochee). 

(Jordan.  Ann.  Lye.  Nat.  Hist.  N.  Y.  1877,  3«6;  Jordan,  1.  c.  93 ;  Jordan  &  Brayton, 
BnlL  U.  S.  Xat.  Mas.  xii,  v>8.) 

*.  Anal  fin  moderate,  its  rays  19-22. 

t  Lower  jaw  not  projectiug  beyond  upper. 

H.  A.  platycephalas  (Grd.)  GUI. 

Oliraceous,  somewhat  maibled,  a  black  horizontal  bar  at  base  of  dor- 

\.9L  Head  broad  and  flat,  nearly  as  wide  as  long.    Mouth  very  wide, 

'  oat  equaL    Dorsal  spine  nearer  snout  than  iidipose  fin.    B. 

li  the  fin  4J-5  in  length.    Xorth  Carolina  to 
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Georgia;  rather  common.    Eesembles  A.  brunneusj  but  less  slend* 
with  a  different  mouth. 

{Pimclodus  plaijccphalua  Girard,  Proc.  Ac.od.  Nat.  Sci.  Phila.  1859, 161 ;  Jord 
93.) 

95,  A.  xantboccphalus  (Raf.)  Gill. 

Chietiy  uniform  yellowish  brown,  often  rather  pale.    Head  al 

broad  as  long,  4  in  length.    Dorsal  spine  nearer  adipose  ftn  than 

its  rays  usually  19  (18-20).    Mouth  very  broad.    Body  short  and 

Barbels  shorter  than  head.    Humeral  process  very  short,  cove: 

skin.    Size  small.    Ohio  Valley. 

(Silurus  xanthocephalus  Raf.  Quart.  Joom.  Sci.  Lit.  Arts,  Lond.  1B20,  51 ;  Jc 
c42.) 

96.  A.  melas  (Raf.)  Jordan  &.  Co^laad.—Bull'head, 

Color  almost  black.    Body  very  stout,  short,  and  deep,  the  de] 

to  4^  in  length.    Head  broad  behind,  rather  contracted  forwai 

front  steeply  elevated.    Anal  fin  short  and  deep,  of  17-19  rays,  ii 

nearly  5  in  length,  the  color  of  the  rays  forming  a  sharp  contras 

that  of  the  dusky  membranes.     Jaws  nearly  equal.    Barbels 

than  head.    Humeral  process  rather  long,  rugose.    Size  smalL    ] 

sippi  Valley  to  New  York ;  common. 

(Silurus  mclaa  Raf.  Quart.  Joum.  Sci.  Lit.  Arts,  Lond.  1820,  51 :  Pimrlodut 
Grd.  Ichth.  U.  S.  Pac.  R.  R.  Surv.  1858, 208 :  Fimclodus  confinis  Grd.  Proc.  Ac: 
Sci.  Phila.  1859,  159:  Amiuruts  o6c»tt«Gill,  Pi-oc.  Bost.  Soc.  Nat.  Hist.  1852,45; 
].  c.  89:  Pimelodus  pulliM  DeKay,  Now  York  Faana,  Fish.  184:  AnUturuB  puV^u 
L  c.  93.) 

9Y.  A.  marmoratas  (Holbrook)  Jordan. 

Body  sharply  mottled  with  brown,  greenish,  and  whitish ;  the 

ation  therefore  singular  among  cat-fishes.    Jaws  equal,  or  neai 

depth  about  4  in  length ;  slope  of  profile  very  steep.    Dorsal  fio 

the  spine  more  than  half  length  of  head.    Dorsal  spine  nearer  a 

fin  than  snout.    Barbels  long.    Branchiostegals  10.    Head  3J  in  1 

Anal  21.    L.  15  inches.    Southern  Illinois  to  Florida.    Perhaps  a  ^ 

of  A,  catu8. 

(PimclodKS  marmoratua  Holbrook,  Joum.  Acad.  Nat.  Sci.  Phila.  1855, 54 :  Jon 
89.) 

98.  A.  catas  (LiDn.)  Gill—BuU-head ;  Horned  Pout;  Small  Cat-fitk;  Sukwfft 
Sacrament^)  Cat, 

•Color  dark  yellowish  brown,  more  or  less  clouded,  somett"***^ 
ish,  sometimes  nearly  black.    Body  rather  elongale 
length.    Anal  fin  usually  with  21  or  22  rays,  its  bi 
sal  fin  inserted  rather  nearer  adipose  fin  than  et^ 
usually  distinctly  longer  than  ^''~ 
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ttelen^  of  |)ectoral  spine.    L.  18  inches.    Great  Lalces,  Ohio  Valley, 

aod  eastward.    The  common  ball-head  or  horned  pout  of  the  North 

and  East|  abnndant  in  every  pond  and  stream ;  also  introduced  into 

tte rivers  of  California,  where  it  has  rapidly  multiplied. 

{^SUwruM  eaius  Linn.  Syst.  Nat.  x,  305,  1758:  Pimelodus  nebuloaus  Lo  Suear,  M6m. 
Xoi.  y,  149,  ldl9:  Pimelodus  atrarius  DoKay,  Now  York  Fauna,  Fish.  1842,  185;  Jor- 
to,  L  c  90.) 

r.  Lower  Jaw  projecting  beyond  upper. 

tl.  1.  Wlffaris  (Thompson)  Nelson. 

Dark  reddish  brown  or  blackish.    Body  moderately  elongate ;  depth 

4}-5  in  length.    Head  3^-4.    Barbel  long.    Month  wide.    Head  longer 

than  broad,  rather  narrowed  forward.    Profile  rather  steep,  pretty  evenly 

eoQvex.    Dorsal  region  more  or  less  elevated.    Lower  jaw  strongly  pro- 

jectmg.    Anal  rays  2  0.    L.  18  inches.    Vermont  to  Minnesota  and  south- 

laid;  rather  commpn. 

(FimtloduM  vulgaris  Tliompson,  Hist.  Vermont,  1842,  138 :  Pimelodus  dckaf/i  Girard, 
fm,  Acad.  Nat.  8ci.  Phila.  1859,  IGO :  Pimelodus  ailurus  Girard,  U.  S.  Pac.  E.  R.  Expl. 
lU.  1858,  :210;  Jordan,  1.  c.  88.) 

in.  Inal  fin  long,  of  24-27  rays,  its  base  more  than  one-fourth  the  length. 
i.  Head  broad ;  mouth  wide. 

IM.  ▲•  natalis  (Le  Sueur)  Jordan. — Yellow  Cat. 

TeUowish,  greenish,  or  blackish.  Body  more  or  less  short  and  chubby, 
lonetimes  extremely  obese  (var.  natalut),  sometimes  more  elongate  (var. 
JWw).  Head  short  and  broad.  Mouth  wide,  the  jaws  equal  (var.  livi- 
<M)  or  the  upper  jaw  longest  (var  cupreua).  Anal  rays  24-27.  Great 
lake  region  to  Virginia  and  Texas ;  generally  abundant.  Extremely 
ifariable,  and  running  into  several  varieties.* 

{fimdodus  watalis  Le  Sueur,  M6m.  Mns.  v,  154,  1H19 ;  Giinther,  v,  101 ;  Jordan,  1.  c. 
85:  SUsras  Hridus  Rafiuesquc,  Icbth.  Oh.  1820,  05:  Pimelodus  fclinus  at  antonienms  Grd. 
t.  8.  Pac.  K,  K.  Expl.  x,  201),  291 :  Pimelodus  catus,  atpreus,  ot  cuprcoides  Grd.  Proc. 
^ttd.  Nat*  Sci.  Phila.  1859, 159,  IGO :  Pimelodus  ccenosus  Richardson,  Fauna  Bor.-Amer. 
fii,  132:  Piwulodus  cupreus  Raf.  Ichth.  Oh.  1820,  (35.)  ' 

^  Head  elongate ;  mouth  narrow. 

Hi.  A.  erel>enaas  Jordan. 

Color  black ;  belly  paler ;  fins  and  barbels  black.  Body  rather  elon- 
pte,  compressed,  the  depth  about  4J  in  length.  Dorsal  region  rather 
derated;  the  head  quite  long  and  narrowed  forward,  4  times  in 
kigtti  of  body.    Head  more  narrowed  than  in  any  of  the  other  spe- 

'  Width  of  the  head  in  front  of  the  eye  but  little  more  than  half 
'^Mth  of  the  mouth  about  half  the  length  of  the  head. 


'ch  see  Jordan,  Bull.  U.  N.  Nat.  Mus.  x,  8G. 
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Greatest  width  of  the  head  contained  about  1^  times  in  its  lengt 
Dorsal  fin  slightly  nearer  the  snout  than  the  adipose  tin,  anosua) 
high,  its  spine  long,  as  in  the  species  of  Ictalurtis.  Pectoral  spine  Te 
strong,  about  hjlf  as  long  as  the  head.  Anal  fin  long,  deep,  nearly  (h 
third  the  length  of  the  body,  and  composed  of  24  rays.  Adipose  : 
lai*ge.  Gaud>il  fin  rather  short,  truncate  behind.  Jaws  equaL  Sup 
occipital  bone  but  little  free  behind.  Branchial  apertures  rather  m 
restricted  than  usual.  Eesembles  L  lacustriSj  but  with  the  trunci 
caudal  of  A,  natalis.  Rivers  of  Florida. 
(Jordan,  BuU.  U.  S.  Nat.  Mas.  x,  85.) 

56.— f CTALlTBirS  Bafinesqne. 

Channel  Cats. 

(Rafinesque,  Ichth.  Oh.  1820,  61 :  type  SUurHspuHctatusRsk^neeque,) 

Body  elongated,  slender,  and  much  compressed.  Head  usually  d 
dcr  and  conical.  The  supraoccipital  bone  is  prolonged  backward,  fl 
its  emargiuated  ai>ex,  in  typical  si)ecies,  receives  the  acuminate  antei 
l>oint  of  the  second  interspinal,  thus  forming  a  continuous  bony  brU 
from  the  head  to  the  dorsiil  spine.  In  some  species,  this  connectioi 
more  or  less  im^terfect,  as  in  Amiurusj  to  which  genus  all  such  spe€ 
hdve  been  hitherto  referred.  Mouth  transverse  and  termmal,  the  i 
l>er  jaw  protruding  beyond  the  lower.  Teeth  subulate,  aggregated  i 
a  shorty  laterally  truncated  band  on  each  jaw.  Branchiostegul  rays  i 
9.  I>i>r$;il  fin  situateil  over  the  interval  between  the  pectoral  and  v 
tnil  fin$«  higher  than  long,  with  one  long  spine,  and  usually  6  articola 
raj's.  Adii¥>se  fin  |>e<lunculated,  over  the  posterior  portion  of  the  ai 
Anal  fin  long,  with  20-35  rays ;  it  commences  near  the  vent,  Veni 
fins  each  with  1  simple  and  7  bmnobed  rays.  Pectoral  fins  each  wit 
stout  spine,  ivtit>r?e-serrate  within,  and  about  9  branched  rays.  Can 
fin  elonpitcHl  and  deeply  forked,  with  the  lobes  pointed,  the  npp^ 
qnently  the  longer.  Coloration  silvery.  Fnssh  waters  of  North  Ab 
ica«  one  s|>ecie$  southw;uxi  to  Guatem;da  :*  one  in  Western  Hexi 


*/.  mtridi^m^]**  ^l«iinthor^  JoixiAn.     AUi«id  To  /.  /■rvwte«.  but  die  «ud  i 
d<^th  .^  in  k-njTih.     A.  ^JS-^.     Rio  UsunuKiuiA,  Guatemala.    y^Au 
Glint b<r«  v.  liti.^ 

•/.  ^pcfti  ,B«^an^  J.  A-  G.     Cl*^«»1y  MliM  to  1.  «7htiM.  but  ^ 
width  ^  in  k-nclh>  :  the  witUh  of  t  W  pn*mA\il1aiT  lund  «f  1 
)fn|nt  Af  the  hcMi :  hnrooraU  pt\v«c«s  slightly  fnn^vvi,  ■ 
^MSmti,    OhynUI  d<<ifplT  fork<^    Ookir  plnralvMnn,  dtiits 
41 :  P,  L  S.    Rio  TniitHs  GnjUMgnato,  Mc-xioo  (wibiI  «f  ^ 
i  Boma.  Pm»o.  U.  S.  X^  Has.  -  "^l 
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^■g^^h;  atloofo^^aktf  heooemore  correctly,  tboEgli  1e$s  euplionioua* 

^H-  fotk^  l»rtil|>»  tram  Qcxipni  to  donuil  not  quite  coutinuous. 
^H    1^  Aiiol  ^  tniHlirr»tC|  of  20-22  rjiys. 

^Hlf.  I*  lOfibiiM  <Cup<>)  J.  6cQ, 

H  Pale  alive-bluish,  silvery   below.    Bmly  rather  stout.     Head   very 

^nwd,  about  as  wide  as  loug,  its  width  S'i  iu  leugth  of  the  body.    Eye  5-6 

^n  intemrbiUd  widlb.    Cuudal  not  deejily  forke<L     Upper  jaw  Dot  much 

I    tlie  loDger.     Mouth   wider   ihau  in  any  other  cut  lish*     Humeral  pro- 

LmA  8U>ut,  abortij«h,  somewhat  rugose.    Auul  rays  21 ;  base  of  anal  6  in 

^■Mu   Jd^  24  inches.    Streams  about  Chesapeake  Buy. 

^Bin^ifva  l&phitu  Cope,  Proo.  Amor.  FhU.  Soc.  1^70,  4dti :  Amiurus  lophim  Jordim, 

Ll§3*  ■•  all»idas  (Le  Saeur)  J.  &,G.—  WhiUi  Cat,*  Ckann4't  Ctf^t  of  the  Fototimc, 

^m  Pali*  oli ve-bluish,  si Ivery  below.   Body  moderatiely  stout,    Head  longer 

^BKlide,  it^*  width  AS  times  iu  length.    Mouth  rather  narrow.    Upper 

^^Bm^  th«  longer.     Eye  3--.^  in  interorbital  width.     Barbels  long, 

^H||MB&1  barbel*    Caudal  tin  deeply  forked,  the  upper  lobe  the  longer* 

^Bameml  process  more  than  half  the  length  of  the  sx>ine,  extremely 

^■pn^    Anal  mys  21 ;  base  of  anal  4J-5  in  length.    Dorsal  liu  nearly 

^Hmy  between  adipose  fin  and  snouL    L.  18  inches.    Pennsylvania 

^■Sortli  Carolina. 

HHBlpPilp  tflMu*  Lo  8(ieiiT,  Mdm,  Ma&.  v,  14S,  1819 :  Pini^&dit$  lynx  Girard,  Proo. 
^Bfltf.  Set  Pliilft.  lASU,  160  ;  AmiurH9  albiduJi  Jordan,  I.  c  S4.) 

**v  Aofti  flu  long,  i>f  23-27  rays. 

IU.  h  luj^un  (Grd.)  J.  &  G.  • 

H  Dusky  oH vaceous,  side^  silvery.  Body  rather  slender.  Head  narrow, 
^Amt  than  broad,  tta  width  4^  in  length,  being  less  than  its  length 
^iMb^  Dorsal  spine  much  nearer  snout  than  adipose  fin.     Base  of  anal 

tt  loQg  aa  bead*    Anal  23.    Pectoml  spines  long  and  slender,  dentate. 

Bwbdi  long*    Supraoccipital  bone  almost  meeting  the  interspinal ;  its 

idfttioiui  therefore  very  close  to  Ictalurus  punctatus.    Streams  of  Texa«. 

{hmUtms  lmpm»  Grd,  U.  B.  Pac.  B.  E.  ExpL  x,  211 :  AmiurM  lujfuu  Jordao,  L  c.  83  s 
iiM»PM  (4|mi  Gllutbor,  \%  lOL) 

!•!•  I.  Blveiventris  ((?opo)  J.  A  G» 

KmOar  to  /.  lupm,  but  the  head  broader,  its  width  equal  to  its  length 
Dcirsal  spine  scarcely  nearer  snout  than  adipose   tin.    Anal 
than  head.    Barbel  longer  than  head ;  humeral  process  very 
Keoae  Biver,  North  Carolina. 

trit  Hij^M-,  Piuc.  AliM^*  PhiL  Soc.  1870,  -WS;  Amiurus  nivtirmtrU  Jor- 
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106.  f.  lacustris  (Walbanm)  J.  &.Q,'-'Cai-fiehoflhe  Lake$;  Oreat  FlnhUOd^ 

MvtHimppi  Cat ;  Florida  Cat ;  FlanneUmouth  Cat, 

Olivaceoas  slaty,  growing  darker  with  age;  sides  pale,  witiiooti 
spots ;  anal  dusky  edged.    Body  rather  stouter  than  iu  L 
Head  much  broader,  lower,  and  more  depressed  than  in  L 
its  greatest  width  five^sixths  its  length.    Interorbital  space  i 
more  than  half  the  length  of  head.    Width  of  the  month  about  1 
head.    Eye  moderate,  wholly  in  front  of  middle  point  of  head, 
head  covered  with  a  thicker  skin  than  in  punctatus^  so  that  the  1 
are  nearly  concealed.    Upper  surface  of  head  quite  liattish,  so  tiMl 
eyes  are  much  nearer  the  upper  than  the  lower  surface  of  the 
Barbels  long,  all  black,  the  maxillary  barbel  reaching  beyond 
Humeral  process  very  short  and  blunt,  covered  by  skin,  a  little  : 
than  one-third  the  length  of  the  pectoral  spine.    Caudal  deeply  1 
the  upper  lobe  rather  longer  and  narrower  than  the  lower, 
little  nearer  snout  than  adipose  fin.    Head  4  in  length ;  depth  5w 
tance  to  dorsal  spine  2^.    Anal  base  as  long  as  head.    D.  I,  5;  P.] 
A.  25.    British  America  to  Florida  and  Texas ;  abundant  in  all ! 
bodies  of  water.    One  of  the  largest  of  the  cat-fishes,  reaching  a ' 
of  100  pounds. 

(  t  Gadus  lacustrie  Walbaam,  Artedi  Pise.  1792,  144 :  t  Pimclodua  harealUi  Ric 
Fauuu  Bor.-Amcr.  Fish.   135:    tAmiurua  borcaJUi  Giintber,  v,  100:   Pimchitu  \ 
cans  Lo  Sueur,  M6m.  Mus.  v,  153,  1819 :  Amiunia  nigricans  Jordan,  1.  c.  83: 
hoteali%  Jordan,  1.  c.  84.) 

hbh.  Anal  fin  very  long,  of  'i5  rays. 

lOY.  f  •  ponderosas  (Bean)  f .  <&  G.— Great  Cat-fish. 

Bluish  slate  above,  whitish  below.     Form  of  I.  laeustrtSj  but 
body  deeper  and  the  head  and  mouth  broader.    Greatest  depth  3}^ 
length.    Head3§;  its  width  42.    Dorsal  nearer  snout  than  adipose! 
Caudal  fin  not  deeply  forked.    P.  I,  11 ;  A.  35.    {Bean.) 
River  (Saint  Louis).     Probably  the  largest  of  the  cat -fishes,  the  ( 
type  6  feet  in  length  and  weighing  150  x)ounds. 

(Amiurua ponderosusBcAU,  Proc.  U.  S.  Nat.  Mns.  ii,  286,  1879.) 

aa.  Bony  bridge  from  occiput  to  dorsal  fin  coroplet^^  and  continooas. 
d.  Anal  moderate,  its  rays  24-30,  its  base  3^-4  in  length  of  body. 

108.  I.  panctatas  (Raf.)  Jor.^Chann^l  Cat;  White  CaL 

Color  light  oliv;iceous  above,  the  sides  pale  or  silTeiyi  tm^ 
always  with  irregular  small,  round,  dark  spots.    Fina  ofto 
edgings.     Body  rather  long  and  slender,  the  took  l 
Head  rather  smalli  narrow,  convex  above^  m  i 
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neaitar  the  upper  than  the  lower  outline.  Eye  large,  the  middle  point 
of  the  length  of  the  head  being  near  its  posterior  margin.  Month 
rather  smalL  Barbels  long.  Spines  long.  Skin  thin.  Humeral  pro- 
cess long  and  slender,  more  than  half  the  length  of  the  pectoral  spine, 
▼hich  is  strongly  serrated  behind.  Head  4;  depth  5.  Anal  25-29. 
Ems  of  the  Southern  and  Western  States,  from  Montana  to  Ver- 
moDt,  Mexico,  and  Georgia ;  generally  abundant  in  the  channels  of  the 
larger  streams.    It  reaches  a  weight  of  20-25  pounds.    Variable. 

{Skrm  pmnetatus  Raf.  Amer.  Month.  Mag.  1818,  359;  Jonlan,  1.  c.  70:  Pimelodus 
mnimoBM  Rat  Ichth.  Oh.  63:  Pimelodus  caudafurcatua  Le  Sueur,  M<Sm.  Mus.  v,  152: 
Awbmu  eaudafurcatu8  GUuther,  v,  102 :  Pimelodus  furdfer,  gracilis,  vulpes,  olivaceus, 
iMfMy  wiegdlapty  ffraeiosus,  hammondi^  notaitu,  etc.  Auct. :  Icialunts  bc<idlei  and  simp- 
iMiGiU:  IckikalwrHS  robustus  Jordan,  1.  c.  76.) 

M.  Anal  fin  Tery  long,  its  rays  32-34. 

Iff.  I.  taKams  (Cnv.  &  Val.)  GiU. 

Color  silvery,  plain  or  somewhat  spotted.  Anal  fin  extremely  elon- 
gate, its  base  nearly  one-third  the  length  of  the  body  (without  caudal) ; 
te  lays  32-34  in  number.  Eye  small,  wholly  anterior,  the  middle  of 
flie  bead  being  entirely  behind  its  posterior  margin.  Head  small,  about 
4)  in  length ;  depth  4  in  adults  to  5.J  in  younger  specimens  Slope  from 
tesal  to  snout  somewhat  concave,  especially  in  adults.  Pectoral  spine 
rather  long;  humeral  spine  stout,  shortish,  not  reaching  middle  of 
pectoral  spine.  Skin  thin.  Size  rather  small.  Ohio  to  Iowa  and 
Texas;  not  very  common. 

(Pimelodus  furcatus  Cuv.  &,  Val.  xv,  13G,  1840 :  Amiurus  furcaius  GiiiitLer,  v,  103 . 
Jordan,  L  c.  75. ) 

57. — ABIUS  Ciivier  &  Valenciennes. 

Sea  Cat-fish. 

(CBvierdt  Valenciennes,  Hist.  Nat.  Poiss.  xv,  53, 1840:  type Pimclodns arius  Buchanan.) 
Body  more  or  less  elongate,  subterete.    Head  subconical,  armed  with 
•  bony  shield  above,  behind  which  are  usually  two  others,  the  posterior 
^  the  base  of  the  dorsal  spine.    Skull  with  a  fontanelle.    IMouth  not 
Jarjfe,  the  upper  jaw  the  longer.    Teeth  vilUform  or  granular,  in  a  band 
in  each  jaw.    Teeth  in  one  or  two  patches  each  on  the  vomer  and  pala- 
tines, all  of  them  sometimes  confluent  into  one  band.    Barbels  0  (the 
nostrils  without  barbel),  close   together,  the  posterior  with  a  valve. 
Eyes  with  a  free  orbital  margin.    Dorsal  fin  short,  in  front  of  the  ven- 
trals,  with  a  pungent  spine  and  7  rays.    Adipose  ftn  well  developed, 
parteriorly  free.    Caudal  fin  deeply  forked.    Anal  hn  short.    Pectornls 
•ich  with  a  spine.    Ventral  rays  G.     Skin  smooth,  naked,  except  on  the 
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occipital  and  nuchal  regions,  which  are  armed  with  bony  backlen 
Marine  cat-fishes.  Species  very  namerons  in  the  tropical  seas.  lUi 
group  has  been  divided  into  many  genera,  the  value  of  which  we  are 
unable  to  determine.  Our  common  species  is  not  a  typical  AriuSj  buttka 
genus  to  which  it  belongs  has  not  been  properly  defined.  (From  Aft 
gagora;  the  Bengalese  name  of  the  typical  species.) 

a.  Teeth  aU  Yilliform,  in  a  large  rooDded  patch  on  each  palatine  and  a  small  one  m, 
each  side  of  the  yomer,  these  patches  aU  distinct;  posterior  buckler  maBi 
{Ariopns*  Gill.) 

no.  A.  felis  (Linn6)  J.  <&  G.— /Sea  Cat-iiiK 

Steel-blue,  sides  and  belly  silvery.    Body  rather  elongate,  not  coA^ 

pressed,  tapering  Into  the  slender  tail.    Head  subconic,  depressed,  flit- 

tish  above.    Maxillary  barbel  nearly  as  long  as  the  head.    Mouth  hibiI^ 

Eye  moderate,  just  in  front  of  the  middle  of  the  head.    Gill  membmiHi 

broadly  united,  partly  joined  to  the  isthmus,  forming  a  narrow,  free  M^ 

across  it.    A  small,  bony,  granulated  buckler,  broader  than  long,  in  froii 

of  base  of  dorsal  spine ;  then  a  much  larger  nuchal  shield  with  a  iM| 

dian  keel,  and  a  still  larger  occipital  shield  with  a  median  fiirrow.   iij 

low  fleshy  keel  along  the  back.    Humeral  process  nearly  half  the  lengttj 

of  the  pectoral  spine.    Caudal  deeply  forked,  the  upper  lobe  the  longenj 

Head  3$ ;  depth  5.    D.  I,  7,  its  spine  not  filamentous,  serrate  in  front; 

P.  I,  6;  A.  16.    L.  24  inches.    Cai>e  Cod  to  Florida;  common  soatk- 

ward. 

{SiluruB  felis  Linn^,  Syst.  Nat.:  Arius  milberti  Cuv.  &  Val.  xv,  74:  Writes  wuUaH 
GUnther,  V,  155.) 

111.  A.  eqaestris  Baird  <Sb  Girard. 

Similar,  but  with  the  spines  higher  and  the  maxillary  barbels  wsodk 
longer,  reaching  to  the  middle  of  the  i>ectorals.  Pectorals  reaching  U 
last  ray  of  dorsal.  Dentition  and  character  of  the  cephalic  bnckM 
undescribed.  Head  4.  D.  I,  7;  A.  16;  P.  I,  9.  Coast  of  Texas;! 
doubtful  species. 

(Baird  &  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1855,  26;  GUnther,  v,  173.) 

58.— iELlTBICHTHTS  Baird  &  Girard. 

Sea  Cat-fishes. 

(Ailurichthys  Bainl  &  Girnrd,  Proc.  Acad.  Nat.  Sci.  Pliila.  1854,26:  type  Silmnummi 
fiiMMit  chill.) 

Body  rather  elongate,  little  compressed.    Head  depressed,  bi'^ 
above.   Mouth  large,  the  upper  jaw  the  longer.    Teeth  all  villilbnD ;  ^ 
on  the  vomer  and  palatines  forming  a  more  or  less  perfectly  « 

*  Arioptia  et  Notarius  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  Id83^  171 :  i^ 
•>  A  y.    lAriu9;  Infftc,  appeaiaaoe.) 


PLECT08P0NDYLI.  Ill 

A  bancL  Barbels  4.  Maxillary  barbels  band-like,  very  long.  Chin 
two  short  barbels.  Nostrils  close  together,  the  posterior  with  a 
;  nachal  region  with  a  gninulated,  bony  buckler.  Fontanelle 
,  well  forward.  Dorsal  fin  short,  in  front  gf  the  ventrals,  with  1 
» spine  and  7  rays.  Pectorals  with  a  similar  spine ;  both  pectoral 
orsal  spines  ending  in  a  long,  striated,  band  like  filament.  Adii)ose 
oderate,  free  behind.  Caudal  fin  widely  forked.  Anal  moderate 
lier  long.  Ventral  rays  6.  Gill  membranes  somewhat  connected, 
cal  waters  of  America;  the  species  all  marine.  (afXoupo^y  eat; 
fish.) 

JE.  BiarilillS  (Mitchill)  B.  &  Q.—Sea  Cat-fish;  Gaff-top-sail 

sky  bluish,  silvery  below.  Head  rather  short  and  broad,  rounded 
iorly.  Eye  rather  large,  low,  an  terior.  Occipital  buckler  subtrian- 
,  tapering  behind.  Maxillary  barbels  extending  about  to  the  end  of 
sectoral  spine.  Pectoral  spine  longer  than  the  dorsal  spine,  two- 
s  the  length  of  the  head,  its  filament  reaching  the  vent.  Dorsal 
SQt  reaching  adii)08e  fin.  Upper  lobe  of  caudal  much  the  longer, 
fin  falcate.  Band  of  palatine  teeth  nearly  continuous.  Head  44* 
7;  A.  23;  P.  1, 12;  B.  6;  Vert.  20  +  30.  Cape  Cod  to  Mexico; 
lOQ  southward. 
rM  nortfMW  MitchiU,  Trans.  Lit.  &  Phil.  Soc.  N.  Y.  i,433;  GUuther,  v,  178.) 

Oeder  L.-PLECTOSPONDYLI. 

{TJie  Plectospondyloiis  Fishes.) 

VROstomous  fishes  with  the  parietals  broad,  distinct ;  pterotic  nor- 
8ymplectic  present;  opercular  bones  all  present;  no  interclavi- 
uid  the  four  anterior  vertebrae  much  modified  and  with  ossicula 
OS.  This  group  consists  principally  of  fresh-water  fishes,  and  in- 
8  about  six  families.  Two  strongly  marked  divisions  are  included 
the  one  the  suborder  Eventognathi  of  Professor  Gill,  and  the  other 
haracins,  referred  by  Professor  Gill  to  the  IsospondyU,  The  Chara- 
i-semble  the  IsospondyU  in  general  appearance  and  in  the  structure 
*  pharyngeals,  but  differ  in  the  modification  of  the  .anterior  ver- 
.    (r/rzr()c,  joined  together ;  (t-ovouXo^,  vertebrie.) 

ANALYSIS   OF   FAMILIES   OF   PLECTOSPONDYLI. 

I  ease  prodnced  between  orbits  ;  basis  cranii  simple ;  only  two  snperior  pharyn- 
geml  bones;  lower  ]>bjiryn«;eal8  fulciform,  parallel  with  the  gill-arches  ;  jaws 
(Eventognathi.*) 

•  gbf  well ;  hruCf  within ;  yvddo^j  jaw. 
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a.  Basal  br^nchihyals  2;  pharyngeal  teeth  nnmerooSy  pectinate;  manllirii 
forming  part  of  the  margin  of  the  npper  jaw Catostoxid^  31 

aa.  Basal  branchihyals  3 ;  pharyngeal  teeth  few ;  margin  of  npi>er  jaw  formed  I 

premaxillaries  alone CrpRiNiDii,  3 

**  Brain  case  not  produced  between  orbits ;  basis  cranii  double,  sometimes  with  nn 
cular  canal ;  4  to  1  superior  pharyngeal  bones ;  lower  pharyngeals  not  ftl 
form;  3  basal  branchihyals;  teeth  in  jaws  often  present.    (CharoiHmL) 

CnARACaSJDMj 

Family  XXX.— CATOSTOMID^. 

{The  Suckers.) 

Body  oblong  or  elongate,  usually  more  or  less  compressed.  Hi 
more  or  less  conoid.  Opercles  normally  developed.  Nostrils  donl 
No  barbels.  Mouth  large  or  small,  usually  protractile  and  with  fles 
lips.  Margin  of  upper  jaw  formed  in  the  middle  by  the  small  prem; 
illaries,  and  on  the  side  by  the  maxillaries.  Jaws  toothless.  Loi 
pharyngeal  bones  falciform,  armed  with  a  row  of  numerous  comb-li 
teeth.  Branchiostegals  3.  Gill  membranes  more  or  less  united  to  i 
isthmus,  restricting  the  gill-openings  to  the  sides.  Gills  4,  a  slit  1 
hind  the  fourth.  Pseudobrancbi®  present.  Scales  cycloid,  large 
small.  Lateral  line  decurved,  sometimes  wanting.  Head  naked.  E 
not  scaly.  Dorsal  fin  comparatively  long  (of  11-50  rays),  withoat  ti 
spine.  Anal  fin  short.  Caudal  fin  more  or  less  forked.  Ventrals  i 
dominal,  with  about  10  rays.  Pectoral  fins  placed  low,  without  spii 
No  adipose  fin.  Belly  not  serrated.  Alimentary  canal  long.  Stoma 
simple.  No  pyloric  coeca.  Air-bladder  large,  divided  into  two  or  tfai 
parts  by  transverse  constrictions,  not  surrounded  by  a  bony  capm 
Genera  14  or  fewer ;  species  about  60 ;  inhabiting  the  fresh  waten 
North  America,  two  species  in  Eastern  Asia.  They  are  not  much  vahi 
as  food  fishes,  the  flesh  being  flavorless  and  full  of  small  bones. 

{Cyprinida^y  group  CaiOBiomina  GUnther,  vii,  12-24.) 

*  Dorsal  fin  elongate,  its  developed  rays  2&-50  in  number ;  air-bladder  in  two  ptili 
t  Fontanelle  present ;  body  ovate  ;  scales  large.    (BubalichtkyiiuB,) 
a.  Dorsal  rays  24-33,  • 

5.  Moutb  large,  terminal,  protractile  forwards ;  lips  thin ;  pharyngeal  boMil 

teeth  weak ICTtOBOi^! 

5d.  Mouth  smaller,  inferior,  protractile  downwards, 
c.  Pharyngeal  bones  strong,  the  teeth  comparatively  coarse  and  iMg^.j 

creasing  in  size  down  wards BcBAUCIlfllll|i] 

or.  Pharyngeal  bones  narrow,  with  the  te«th  thin  and  weak..CAy** 
tt  FontaneUe  obliterated  by  the  union  of  the  parietal  bones ;  body  do 

lilKT.) 

d.  Month  small,  inferior,  with  thick  papiUoM  lips;  m 
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tanl  fin  diort,  with  10-18  rays.    (  Cato8tomip<B, ) 
e.  Air-bladder  in  two  parts. 
/.  Lateral  line  complete  and  continuous ;  scales  small,  55-115  in  the 
lateral  Une. 

g,  Fontanelle  none Pantosteus,  63. 

f§,  Fontanelle  present. 
i^  Month  inferior,  small,  with  thick  papillose  lips. 

Catostomus,  64. 
hk.  Month  very  large,  terminal,  oblique ;  lips  thin  and  nearly  smooth. 
i.  Pharyngeal  bones  moderate,  with  teeth  of  medium  size. 

Chasmistes,  65. 
iL  Pharyngeal  bones  slender,  with  very  numerous,  minute  teeth. 

LiPOMYZON,  66. 

ff.  Lateral  line  interrupted  or  wanting ;  scales  large  (40-50  in  a  longi- 
tudinal series). 

g.  Lateral  line  entirely  wanting Erimyzon,  67. 

gg.  Lateral  line  more  or  less  developed.. Minytrema,  68. 

€«.  Air-bladder  in  three  parts ;  fontanelle  present ;  scales  large ;  lateral 
line  complete. 
j.  Mouth  normal,  the  lower  lip  entire  or  merely  lobed. 

k.  Pharyngeal  bones  moderate,  the  teeth  compressed,  grad- 
ually larger   downwards;  mouth  moderate  or  small,  the 

lipa  usually  plicate Moxostoma,  69, 

Jck,  Pharyngeal  bones  very  strong,  with  the  lower  teeth  much 
enlarged,  subcylimlrical  and  truncate,  the  teeth  of  the 
upper  part  of  the  bone  small  and  compressed ;  mouth  large, 
somewhat  oblique,  with  very  thick  lips. 

Placopharynx,  70. 
Jf.  Mouth  singular,  the  upper  lip  not  jirotractile,  greatly  en- 
larged,  the  lower  lip  developed   as  tw'o  separate  lobe^, 
pharyngeal  bones  and  teeth  ordinary Quassilabia,  71. 

59.— ICTIOBIJS  Rafinesque. 
Buffalo-fishes, 
nwqne,  Ichth.  Oh.  1820,  55:  typo  Amhlodon  huhaJus 'Ro.i.) 
ead  very  large  and  strong,  wide  and  deep  ;  its  length  3.J-33  in  that 
he  Iwdy ;  its  upper  surface  broad  and  depressed.    Eye  moderate, 
lly  anterior  in  position,  the  middle  of  the  hea<l  being  entirely  behind 
«alx)rbital   bones  proportionately  narrow.     Fontanelle  large,  well 
I.     Opercular   apparatus   largely   developed;    the    suboperculum 
d;  the  operculum  broad,  strongly  fuiTOwed.    !Mouth  \Qvy  large  for  a 
er,  terminal,  protractile  forwards;  the  middle  of  the  premaxillaries 
ly  on  the  line  ot  the  middle  of  the  eye ;  the  posterior  edge  of  the  maxil- 
extending  about  to  the  line  of  the  nostrils.    Mandible  very  strong, 
(oe,  placed  at  an  angle  of  45^  or  more  when  the  mouth  is  closed,  its 
mar  end  extending  to  beyond  opposite  the  front  of  the  eye,  its 
tk  a  little  less  than  one-third  that  of  the  head.    Lips  very  little  de- 
"imer  narrow  and  smooth,  scarcely  appreciable ;  the  lower 
i^es,  but  reduced  to  a  narrow  rim  in  front, 
—8 
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<;iif  in*1y  (loHtitiite  both  of  papillae  and  plicse^  Jaws  without  cartilagi- 
iiouH  Kh(*4ilh.    Muciferons  system  of  head  well  developed.    Isthmus  nar- 
row.    IMiaryii^cal  bones  rather  weak,  the  oater  soribce  of  the  aidi 
Htandiii^  outwards  and  presenting  a  {yoroos  oater  marfnn*    The  pedim- 
rJo  of  t  iu)  Hyini)hyHiH  is  much  longer  proportionally  and  more  pointed 
tlitin  in  Carpiodes  and  Bubalichthys.    The  teeth  are  very  numerous,  small, 
tliin,  and  (;onii)rcsHcd4is  in  CarpwdeSj  but  the  lower  ones  are  gradaaDj 
larger  than  the  u])per  ones.    Their  inner  edge  is  slanting  outwards, 
and  n4)t  nnifonnly  arched  as  in  BubalichthySy  or  truncate  as  in  Cycleptu^ 
tlio  innermost  margin  rising  somewhat  in  the  shape  of  a  projecting  cusp, 
(lillrakors  of  anterior  arch  long  and  slender  above,  becoming  shorter 
tlownwanls.    Body  heavy,  robust,  not  especially  arched   above  nor 
gn^itly  (H)mpix»8se<l,  the  fonn  somewhat  elliptical;  the  depth  2^|iB 
tli(»  liMigth  of  tlu^  IxKly.    Scales  large,  thick,  nearly  eqiml  over  the  body, 
tlu»ir  [Historior  edges  somewhat  serrate;  the  lateral  line  well  developed, 
but  not  as  distinct  as  in  Carphdcs^  slightly  decurved  anteriorly;  tlM 
number  of  scales  in  its  course  30-42;  13-15  in  a  transverse  series  fhmi 
dorsal  to  ventrals.    Dorsid  fin  with  an  elongate  basis,  its  number  d 
mys  25-:UM  anterior  rays  somewhat  elevated,  their  length  about  hall 
that  of  the  l>asi>  of  the  tin.    Caudal  not  much  forked.    Anal  fin  not 
nuieh  elevatiHl,  its  niys  about  0  in  number.     Pectorals  and  ventrab 
motUn^ate,  the  latter  with  alnmt  10  rays.    Sexual  peculiarities,  if  any,  nn- 
knowu.    Coloration  dark,  not  silvery.    Air-bladder  with  two  ehamberSi 
Si/e  very  large.     A  single  siKH.ues  known.    (i>^yc,  flsh;  ,3oy7,  buflklo.) 

IIS,  l.bablilllfi  vK.if.^  Aj;.— f?«^l-M4>iifA  Bmfalo-iia^ 

\\\m\\  ntbust,  nuHlerately  inmipress^HK  the  outline  somewhat  ellipticil, 
hwx  ilie  iMek  nuher  num^  eur^•^Hl  ihan  thelH'Uy;  depth  2k^\  in  lengtk 
Ui\ul  very  largt^  and  ihiek,  :U  in  length  of  IhmIv.  0|iercular  apparatni 
very  stnmg.  the  oiH^reulum  itself  tonuing  nesirly  half  the  length  of  tb 
lu\ul.  Si*ales  very  larc:x\  1  VveloiH^l  rays  of  the  dorsal  27-29;  anal  rajpi 
0:  \entnds  10.  S'aU>8  7-;»7  lo  41-^*,  Coloration  duU  brownish  olive 
not  xMlxerv,  Kins  dusk>.  Sire  ver>-  large :  it^aohes  a  length  of  neail] 
;^  uvj  and  a  ^eijirht  of  iHVk^  ]vninds.  Mississippi  Valley;  geneiall] 
«)lmudaui  in  the  lan:\^r  stiwims. 

Kf^Kf*^,'^  >«)a:h.«K.«f  ,\-.-.r:^  r>,xs  IS!<  *ei ;  .^.riL^f -  Asaff-.  JcHnv. Sci.  Arte, UM 

\.  >^v  .  *V  .'    V.     V.>    \.:    V,  <:        <;•     :.}  ii'mUh  UMm  J«du,  BoILU.  ^ 
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■  Buffalo-fisheBm 

\kpmt,  \m«^,  Strnm,  8ci»  Art«,  1855,  192  r  type  CarpiacU'»  wnw  Ag.) 

k   H«m1  it)CMk*nit43  or  rutber  large  tlecp  aod  thick,  its  superior  outlioe 

fcpwUj  riaiof? ;  iia  length  about  i  io  that  of  tbe  body.     Eye  niotlcrate, 

B£<iiaa  or  ratber  anterior  in  jiosition,     Suborlntul  bones  comparatively 

^^nr.    FoDturielte  always  present  and  widely  open«    Moiitb  moderate 

■Fmnnll,  more  or  le*w  inferior;  tbe  mandible  short,  little  oblique^  or 

fclMfidly  iiiilUa  horizontal ;  the  mandiblo  less  than  one-third  the  leii^'tU 

■T  tlie  lieitd;  tbe  pit*maxillaries  in  ibe  elosed  moutli  below  tbe  level  of 

Bebwer  ptirt  of  the  orbit    Lips  rathi^r  thin,  tliieker  than  in  IctiobtiSj 

^Hiper  protractile,  narn)w,  plicate^  the  phcie  sometimes  broken  up 

^l^ti^unles;  lower  lip  compai'atively  full  (fur  a  biiffalotlsh),  faintly 

jlfeftle,tbt5  plicie  broken  np  into  granules,  the  lower  lip  having  the  gen- 

Bftl  fi  shaped  fonn  seen  in  CarpiodeM,    Jaws  without  cartilaginous 

fboiUi*    Maciferoaa  system  well  develoiKul.    Opercnlar  apparatua  well 

(fefdaped,  but  less  so  than  in  Tcttobi/.s;  the  opercnlnm  strongly  rngose; 

Muuu^  mixlerut^.      Phmyngeal   bone«  triangnlar,  witb  large   teeth, 

which  bicxeaj<o  in  sis&e  from  above  downwards.     Teeth  e^mpressiMl,  their 

finding  edge  blnut,  slightly  arche<l  in  the  middle,  and  provided  witb  a 

i|itt]«ctn>p  along  the  inner  margin,  which  is  hardly  detaebed  fnnu  the 

^jwn,  and  does  not  rise  aliove  tbe  surfaet^.    GillrakcTsof  anterior  arch 

ileud*ii-  and  stifF  above,  growing  shorter  downwards.    Body  ovate  or 

oUoQg;  tbi)  dorsiil  outline  more  or  less  arched;  the  sitles  of  tbe  lK)dy 

ooBipNflted;  the  ventral  outline  curved  also,  but  to  a  less  tlegree.     Scales 

▼wjfku^^  about  ecpial  over  the  botly,  their  posterior  outlines  somewhat 

r  ieiiBte.    I^iteral  line  well  developed,  nearly  straight,  with  3r»-42  seales ; 

B-U  in  a  cross  seriea  from  ventrals  to  dorsal.     Dorsal  fin  beginning 

Biirtht^  middle  of  tiic  body,  somi^what  in  advance  of  tbe  ventrals:  its 

^Miteriur  niys  elevatcnl,  their  height  about  equal  to  half  tbe  base  of  the 

in,  the  namb«^r  of  rays  in  the  dorsal  tin  ranging  fmm  2o  to^iO.     Caudal 

tnvdJ  forked,  tb©  lobes  about  equal,  not  falcate^    Anal  fin  compara- 

l^^lofig  and  nither  low,  of  8  or  l>  developed  rays.     Ventmls  moder- 

H^S-ray^.      Pectorals  rather  short.     Sexual  peculiarities,  if  any,  un- 

hHwn*    Colanition  dull  ilark  brown,  nearly  plain,  not  silvery.    Fins  oli- 

ficeoo^  or  more  or  less  dusky.    Air-blatbler  w  itb  two  chambers.    Size 

¥^  hrg^e.    Tbj«  genua  is  closely  related  to  Ictiohmj  diffeiing  only  in 
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the  somewhat  stronger  teeth.  The  two  genera,  witli  perhaps  Carpiod<» 
also,  should  probably  be  reunited.  Three  species  are  known,  two  in  the 
United  States  and  a  third  in  Central  America.*    (poupaXo^,  bnfi^o 

ixOix;,  fish.) 

1 14*  B.  ams  Ag. — Big-mouth^  Buffalo. 

Body  much  less  elevated  and  less  compressed  than  in  B.  altu^ 
the  back  not  at  all  carinated ;  axis  of  body  above  ventrals  about  at  tli.« 
lateral  line,  and  but  very  little  farther  from  the  dorsal  outline  than  iron 
the  ventral ;  depth  3-34  ^^  length.  Head  very  stout,  strongly  trane 
versely  convex,  thicker,  larger,  and  less  pointed  than  in  the  other 
about  4  in  length.  Eye  about  equal  to  snout,  6^  in  head,  much  smallei 
than  in  B.  altus.  Mouth  large,  considerably  oblique,  opening  well  for- 
wards. Mandible  longer  than  eye.  Premaxillary  somewhat  below  sub- 
orbital. Dorsal  fin  lower  and  less  rapidly  depressed  than  in  the  next, 
the  longest  ray  scarcely  half  the  length  of  the  base  of  the*  fin.  Anal  fin 
rounded ;  its  rays  not  rapidly  shortened ;  the  middle  ones  not  much 
shorter  than  the  longest.  Colors  very  dark;  fins  all  black.  Scales 
8-41-7;  D.  30;  A.  10.    Mississippi  Valley ;  in  the  larger  streams. 

(Carpiodes  vrua  Agassiz,  Amor.  Joum.  Sci.  Art«,  1854,  355:  BiihaUchthys  vruSj  niger^ 
et  bonasns  Agassiz,  Amer.  Journ.  Sci.  Art«,  1855, 193-195;  JordaD,  1.  c.  209.) 

115*  B.  altus  Nelson. — Small-mouthed  Buffalo, 

Body  considerably  elevated  and  compressed  above ;  the  dorsal  region 
subcarinate ;  belly  thicker ;  depth  2.J-23  in  length ;  axis  of  body  above 
the  ventrals,  below  the  lateral  line,  and  nearly  twice  as  far  from  the  back 
as  from  the  belly.  Head  moderate,  triangular  in  outline  when  viewed 
from  the  side,  4  in  length.  Eye  equal  to  snout,  4-5  in  length  of  head, 
much  larger  than  in  B.  tirutt.  Mouth  quite  small,  notably  smaller  and 
more  inferior  than  in  B.  urm.  Mandible  about  equal  fo  eye.  Dorsal 
fin  elevated  in  front  and  rapidly  declined,  the  highest  ray  reaching 
much  beyond  the  middle  of  the  fin,  the  seventh  ray  about  half  the 
length  of  the  third  or  longest.  Anal  rays  rapidly  shortened  behind,  the 
middle  rays  much  shorter  than  the  first  long  onesv     Scales  8-30-6; 

*B.  mcridionaUs  (Giintlior)  Jordan.  Mouth  small,  inferior,  slightly  corrugated. 
Depth  3^3i  in  length.  Head  4-44,  not  much  longer  than  high,  l^yc  rather  small, 
one-til'th  of  the  length  of  the  heatl  and  two-fifths  that  of  the  snout.  Suborbitals  nar 
row.  Anterior  dorsal  rays  not  much  produced,  shorter  than  the  head.  Caudal  forked. 
Origin  of  ventral  vertically  below  the  fourth  dorsal  ray.  Pectoral  fin  not  extending 
to  ventrals.  There  are  5  longitudinal  series  of  scales  between  the  lateral  line  and 
the  root  of  the  ventral.  Coloration  uniform.  Scales  7-38-7  ;  D.  29 ;  A.  10.  Rio  Uwi- 
maciuta,  Guat<imala.     {G anther.)    {Sderognathus  meridianaUs  GiiutheTy  vii,  23.) 
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D.29;  A.  10;  Y.  10.    Coloration  paler;  the  lower  fins  slightly  dusky. 
IGasissippi  Valley  and  southward;  generally  abundant. 

(GilfitMHM  hubalms  Kirtland,  Bep.  Zool.  Ohio,  1838,  168,  not  of  Rafineaqne :  Buba- 
htktip  bubaluM  Agamiz,  Amer.  Jonm.  Sci.  Arts,  18{>5, 195 :  Bubatichthys  bubalus  JordaD, 
Lc.  )!0(>:  Seierognaihii^  urus  Gilnther,  vii,22;  B.  alius  NelHon  MSS.  in  Jordan,  Proc. 
Acid.  Nat.  Sci.  Phila.  1677,  73;  apparently  the  oldest  tenable  name,  certainly  beloug- 
iDgtotbeipeciea.) 

•1.— CABPfODES  Rafinesqne. 

Carp  Suckers. 

{Sclerognathun  Valenciennes.) 

(BafiiMsqiM,  Ichth.  Ob.  1820,  56:  type  Cataaiomus  cypr%nu%  Le  Sueur.) 

Head  comparatively  short  and  deep,  sometimes  conic,  sometimes 
Umt;  its  length  ranging  from  3^  to  5  in  that  of  the  body;  its  upper 
nfiioe  always  rounded.  Eye  moderate,  median  or  anterior  in  posi- 
ttoD.  Suborbital  bones  well  developed,  their  depth  about  half  that  of  the 
r  Inhy  portion  of  the  cheek  below.  Fontanelle  always  present,  well  de- 
idoped.  Mouth  always  small,  horizontal  and  inferior;  the  mandible 
kis  than  one-third  the  length  of  the  head ;  the  lips  thin,  the  upper  pro- 

f^  tnctile,  narrow,  the  lower  quite  narrow,  /y-shaped,  or  rather  f| -shaped, 
tebiDd ;  both  lips  feebly  plicate  or  nearly  smooth,  the  plicae  often  more 
\  «r  less  broken  up.  Jaws  without  cartilaginous  sheath.  Muciferous 
[  i]rRt«ni  moderately  developed.  Opercular  apparatus  well  develoi)ed; 
1.  tbe Baboi)en*le  broad;  the  operculum  in  the  adult  more  or  less  rugose. 
'  Uthmus  moderate.  Pharyngeal  bones  remarkably  thin  and  laterally 
eoiuprc8se<l,  with  a  shallow  furrow  along  the  anterior  margin  on  the  in- 
■de,  and  another  more  central  one  on  the  outline  of  the  enlarged  sur- 
\  fcces.  Teeth  very  small,  eom[)ressed,  nearly  equally  thin  along  the 
J:  thole  inner  edge  of  the  bon^  forming  a  fine,  comb-like  crest  of  minute 
\  lemture-s;  their  cutting  edge  rises  above  the  inner  margin  into  a 
promiuent  ]>oint.  Gill-rakers  of  anterior  arcli  slender  and  stiff  above, 
Jwcoming  reduced  downwards.  Body  ovate  or  oblong;  the  dorsal  outline 
•ore  or  less  arched;  the  ventral  outline  more  nearly  straight;  the  depth 
ftwn  half  to  one-thinl  the  length ;  the  sides  compressed,  the  back  nota- 
ry 80,  forming  a  sort  of  carina.  Caudal  peduncle  short  and  deep, 
fades  hirge,  about  equal  over  the  body,  their  posterior  margins  slightly 
•Wate;  lateral  line  well  developed,  nearly  straiglit,  with  34-41  scales; 
'^15  scales  in  a  cross-row  from  dorsal  to  ventrals.  Dorsal  fin  begin- 
*t  near  the  middle  of  the  body,  somewhat  in  advance  of  ventrals, 
■"^  Antecior  rays  elevated  and  often  filamentous,  their  height 
length  of  the  base  of  the  fin ;  the  number  of 
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developed  rays  ranging  from  23  to  30.  Caudal  fln  well  forked,  tt 
lobes  eqaal.  Anal  fin  comparatively  long  and  low,  emarginate  ( 
males),  its  namber  of  developed  rays  usually  8.  Ventrals  shortii 
with  usually  10  rays.  Pectorals  short.  Sexual  peculiarities  lift) 
marked ;  in  some  species,  at  least,  the  males  in  spring  have  the  sno 
minutely  tuberculate.  Coloration  always  plain ;  pale  olivaceous  aboi 
white  below,  but  hardly  silvery,  the  fins  all  partaking  of  the  cokv 
the  region  to  which  they  belong.  Air-bladder  with  two  chambe 
Size  medium  or  rather  large.  This  genus  is  very  close  to  letiolnu  a 
Bubalichthys.  Its  species  are  numerous  and  very  difficult  to  determii 
All  belong  to  the  United  States.    (Latin  carpiodeSj  carp-like.) 

*  Dorsal  fin  with  the  anterior  rays  more  or  less  shortened,  their  length  one-half 
two-thirds  that  of  the  hase  of  the  fin ;  muzzle  more  or  leas  conic  and  f 
j  acting, 
a.  Head  short,  4-5  in  length. 

116.  C.  carpio  (Baf.)  Jordan.— Carp  Sucker. 

Head  comparatively  short,  its  length  contained  4-5  times  in  1 
length  of  the  body.  Body  more  fusiform  than  in  the  others,  compresi 
but  not  much  arched,  the  depth  2§>-3  times  in  the  lengt^i.  Anjber 
rays  of  dorsal  short,  notably  thickened  and  osseous  at  base,  espedi 
in  the  adult ;  the  first  ray  nearer  the  end  of  the  muzzle  tlian  the  Im 
of  the  caudal  fin,  the  longest  ray  a  little  more  than  half  the  base  oft 
fin;  caudal  moderately  forked.  Eye  medium,  anterior,  4}  in  he 
Muzzle  short,  but  projecting  much  beyond  mouth.  D.  30 ;  Lat  L 
Size  largest  of  the  genus.    Mississippi  Valley ;  generally  abundant 

{Catostomun  carpio  Rafinesque,  Ichth.  Oh.  1820, 5G;  Jordan,  1.  o.  200:  CarfMimm 
mifer  Cope,  Proc.  Amer.  PhiK  Soc.  Phila.  1870, 484.) 

aa.  Head  intermediate,  its  length  contained  abont  4  times  (3^-4^)  in  that  of  boi 
anterior  rays  of  dorsal  not  thickened  at  base. 

117.  €•  tmnidns  B.  &.  O.—Carp  Sucker. 

Body  elongate,  not  much  elevated ;  the  depth  2^  in  length.  He 
3^-4 ;  the  muzzle  prominent,  but  rather  bluntish.  Front  scarcely  o 
cave  above  eyes,  the  profile  forming  a  somewhat  uniform  curve.  I 
small,  nearly  6  in  head.  Anterior  rays  of  dorsal  moderately  etevafe 
less  than  three-fourths  the  length  of  the  fin ;  the  first  ray  nearly  ■ 
way  between  snout  and  base  of  caudal.  Caudal  lobes  blunt;  f^ 
bitals  narrow,  small.  Scales  0-37-0;  D.  24-27;  A.  8;  V.  10 
the  Kio  Grande  and  Upper  Missouri;  common*    Distji 
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Ae  preoeding  by  the  much  smaller  eye.    This  description  is  based  ou 
speeimens  from  Wabash  Biver. 

{OoFfioitt  e§pirimm%*  Jordan,  L  c.  198 :  Carptodes  tumidus  Baird  &  Girard,  Proc.  Acad. 
Krt.  ScL  Phila.  1854»28:  Carpioda  damalis  Girard,  Proc.  Acad.  Nat.  Set.  Pliila.  1856, 
CO:  Carjiodet  grayi  Cope,  Proc.  Amer.  Phil.  Soc.  Phila.  1870,482.) 

118.  C  tkOBipsoiil  Agassiz.— Xal^e  Carp. 

Body  Stout,  short,  the  back  much  arched,  the  depth  2^  in  length. 
Head  4  to  4}  in  length,  the  muzzle  moderately  ]>ointed.  Dorsal  rays 
eoodderably  elevated,  two-thirds  as  long  as  base  of  fin.  Eye  small,  5^ 
in  head.  Tip  of  lower  jaw  much  in  advance  of  nostrils,  maxillary 
reaching  line  of  orbit.  Anterior  suborbital  large,  deep,  roundish.  Ori- 
fpn  of  dorsal  about  midway  of  body.  Scales  rather  closely  imbricated, 
•  W9  to  41-0  J  D.  27 ;  A.  7 ;  V.  10.  Great  Lake  region ;  abundant.  Per- 
haps identical  with  the  preceding. 

(Agaasiz,  Amer.  Joarii.  8ci.  Arts,  1856,  191 ;  Jordan,  1.  c.  198.) 

•M.  Head  loug,  aboat  3^  in  length. 

lit.  C«  bison  AgasAiz. 
I  Head  long,  contained  about  3^  times  in  length  to  base  of  caudal. 
I  Xozzle  elongate-conic,  so  that  the  eye  is  nearly  median,  the  middle  of 
i  Ike  length  of  the  head  falling  in  front  of  its  posterior  margin.  Body  not 
'  Hch  arched,  depth  3  in  length.  Anterior  rays  of  dorsal  pretty  high, 
;   lot  much  shorter  than  the  base  of  the  fin,  not  thickened  at  base.    Lips 

weD  developed.    Eye  large,  4^  in  head.    Scales  7-40-5 ;  D.  27  ;  A.  7 ; 

V.  10.    Mississippi  Valley. 

(AgBmiz,  Amer.  Joam.  Sci.  Art«,  1854,  356 ;  Cope,  Proc.  Amer.  Phil.  Soc.  Phila. 
1S0.4S^;  Jordan,  L  c.  197.) 

••Donal  fin  with  the  anterior  rays  very  much  elevated  and  attenuated,  about  C(xual- 
liug,  or  more  usnaUy  exceedinnr,  the  length  of  the  base  of  the  fin. 

lit.  C.  cyprinnst  (Le  Sueur)  AgaH8iz.—(?«tZii>acA;;  Spear-fish;  Sailfi^h;  Skimback. 

t  Muzzle  conic,  projecting,  obtusely  pointerf,  tip  of  the  mandible  reach- 
ing: to  opposite  nostrils ;  maxillary  reaching  to  opposite  front  of  orbit. 
Anterior  suborbital  as  deep  as  loug.  Head  3^  in  length.  Eye  large, 
5Hi  in  length  of  head.  Body  much  arched  above,  the  depth  2^-2,^- 
ta  length.     First  ray  of  dorsal  usually  nearer  muzzle  than  base  of 

*The  original  Cato9tomus  cifprinus  was  described  from  tributaries  of  Chesapeake 

BiJ.    It  cannot  be  the  present  species,  as  the  dorsal  is  described  and  ligiu-cd  as 

•i^ly  falcate  and  the  caudal  deeply  forked.    We  have  seen  no  specimens  from  the 

•filial  locality. 

^Povibly  two  or  three  species  are  here  included :  veUfer,  with  the  anterior  dorsal 

'  than  the  fin ;  ctfprintu,  with  them  somewhat  shorter ;  and  cutiaanserinuSf 

.  the  dorsal  rays  very  long. 
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caudal.    Gaadal  deeply  forked,  its  lobes  slender,  the  apper  the  longer^ 

Scales  7-^7-5 ;  D.  26  or  27.    Chesapeake  Bay  to  Mississippi  Valley  -^ 

generally  abundant. 

(f  Catoalanius  cyprinus  Le  Sueur,  Jonm.  Acad.  Nat.  Sci.  PkUa.  1817, 91 ;  Gttnther,  vii^ . 
12:  Catostomus  reli/er  Rafinesqne,  Ichth.  Oh.  18*20,  56:  Carpiodea  re/t/fr  Cope,  Pkks. 
Amcr.  Phil.  Soc.  Phila.  1870,  482 :  Carpiodes  veli/cr  Jordan,  L  c.  196 :  Carpwdea  cmtiaam,^ 
fierinus  Copo,  Proc.  Amor.  Phil.  Soc.  Phila.  1870,  481 :  Carpiodes  cttiiaan$erinu8  Jordax^.^ 
1.  c.  196 :  Carpiodes  aelene  Cope,  Proc.  Amer.  Phil.  Soc.  Phila.  1870,  4L) 

191.  €.  diflTormis  Copo. 

Muzzle  exceedingly  blunt,  so  that  the  anterior  edge  of  the  mandible  is 
in  line  with  the  anterior  rim  of  the  orbit.,  and  the  maxillary  reaches  to 
the  anterior  edge  of  the  pupil.  Anterior  suborbital  deeper  than  long. 
Head  4  J  in  length.  Eye  quite  large,  3^  in  head.  Body  arched,  the 
depth  somewhat  less  than  half  the  length.  First  ray  of  dorsal  nearer' 
muzzle  than  base  of  caudal.  Scales  G-35-4 ;  D.  24  5  A.  8 ;  V.  9.  Ohio 
Valley ;  not  common.    Perhaps  a  deformity  of  the  preceding. 

(Copo,  Proc.  Amer.  Phil.  Soc.  Phila.  1870,  480 ;  Jortlan,  1.  c.  195.) 

62.— CrCLEPTUS  Rafmosqne. 

BlucJc  Horse. 

(Rafiucsqiie,  Joum.  Pliys.  Chim.  HiHt.  Nat.  Paris,  1819,   421 :  type  Cycleptua  nigm" 
cvns  Raf.  =  Catostomus  elongaim  Le  Suenr.) 

Head  very  small,  short  and  slender,  its  length  contained  6-7  times  in 
that  of  the  body  5  its  upper  surface  rounded.  Eye  small,  behind  the 
middle  of  the  head ;  not  very  high  ui>,  its  length  (y-^  in  that  of  the  head. 
Suborbital  bones  small  and  narrow.  Fontauelle  entirely  obliterated  by 
the  union  of  the  parietal  bones.  jMouth  small,  entirely  inferior,  over- 
lapped by  the  projecting  snout ;  the  upper  lip  thick,  pendent,  covered 
with  3-5  rows  of  tubercles,  the  outer  quite  large,  the  inner  small ;  lower 
lip  moderate,  formed  somewhat  as  in  Catostomus,  but  less  full,  incised 
behind.  Jaws  with  rudimentary  cartilaginous  sheath.  Muciferous  sys- 
tem not  greatly  developed.  Opercular  apparatus  not  greatly  devel- 
oped 5  the  operculum  smooth  and  narrow.  Isthmus  moderate.  Gill- 
rakers  moderately  long,  soft.  Pharyngeal  bones  strong;  the  teeth  stout^ 
increasing  in  size  downwards,  rather  wide  apart.  Body  elongate,  mod- 
erately compressed,  not  much  elevated ;  the  caudal  peduncle  long ;  the 
greatest  depth  contained  4-6  times  in  length.  Scales  moderate,  about 
equal  over  the  body,  not  closely  imbricated,  with  wide,  exposed  sur- 
faces, the  number  in  the  lateral  line  from  55-60,  and  about  17  in  a  trans- 
verse series  from  dorsal  to  ventrals.  Edges  of  scales  crenate.  Lateral 
line  well  developed,  nearly  straight.    Fins  rather  large,  dorsal  fin  be- 
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finoing  in  ftoDt  of  ventrals  and  ending  jast  before  anal,  of  about  30  rays, 
strongly  falcate  in  front,  the  first  and  second  developed  rays  in  length 
Biore  than  half  the  length  of  the  base  of  the  fin,  the  rays  rapidly  short- 
ened to  about  the  eighth,  the  length  of  the  remaining  rays  being  nearly 
uniform  and  idl  short  Caudal  fin  large,  widely  forked,  the  lobes  about 
eqoaL  Anal  fin  quite  small,  low,  of  7  or  8  developed  rays,  scaly  at  base. 
Ventrals  moderat  e,  with  10  rays.  Pectomls  elongate,  somewhat  fal 
eate.  Sexual  jieculiarities  somewhat  marked ;  the  males  in  spring  with 
Uaek  pigment;  the  head  then  covered  with  small  tubercles.  Air-blad- 
der with  two  chambers,  the  anterior  short,  the  i>osterior  elongate.  One 
ipedes  known.  (xuxXo^^  round;  ^erroc,  slender.  '^The  name  means 
SBudl  round  mouth." — Bafinesqm.) 

Its.  C.  elOBffatns  (Lo  Saeur)  Ag. — Black  Bone;  Gourd-aeed  SUcker ;  Misaouri 
Sucker;  Suckerel 

Depth  4-5  in  length ;  head  6-8^.  Eye  small,  G-7  'in  length  of  Jiead. 
Longest  dorsal  rays  a  little  longer  than  head.  Pectorals  rather  longer 
than  head.    Dorsal  rays  30 ;  anal  7  or  8 ;  scales  9-56-7.    Coloration  very 

.  dark,  the  males  almost  black.    Size  large.    Length  of  adult  1  ^2^  feet. 

'  Mississippi  Valley;  rather  common.    A  singular  and  interesting  fish. 

(CitavfomiM  elongatus  he  BaeuTf  Joam.  Acad.  Nat.  Sci.  Phila.  1817,  103:  Sclerogna- 
■    AjudongatuB  GUnther,  vii,  23;  Jordan,  ].  c.  189.) 

63.— PANTOSTEUS  Cope. 
Hard-headed  Suckers. 

(Copf,  Lit'ut.  Wheeler's  Expl.  W.  lOOtU  Mer.  v,  073, 1876  :  typo  Minomus  platyrhi/nchuH 
Cope.) 

Head  moderate  or  rather  small,  4-5  times  in  length  of  body,  flattish 
..  SttMl  rather  broiul  above,  anteriorly  somewhat  pointed.  Eye  rather 
'  8naD.  usually  behind  the  middle  of  the  liead.  Suborbital  bones  naiTOw, 
[.  ^in  CatoHtomus.  Bones  of  head  rather  thick,  the  two  parietal  bones 
I  fcniy  united,  entirely  obliterating  the  fontanelle.  Mouth  rather  large, 
entirely  inferior;  each  jaw  with  a  more  or  less  developed  cartilaginous 
^tb,  separable  in  alcohol,  essentially  as  in  Clwndrostoma^  Aerochilm^ 
•wlrvliited  genera.  Upi)er  lip  broad,  i)apiIlose,  with  a  ratlior  broad, 
fee  margin  and  2  or  moiv  scries  of  tubercles.  Lower  lip  largtOy  devel- 
<¥^,  with  an  extensive  free  margin  deei)ly  incised  behind,  but  less  so 
ftan  in  Catostomm.  Pharyngeal  bones  and  teeth  essentially  as  in  Catos- 
>«ti.  Isthmus  quite  broad.  Body  generally  elongate,  suhterete,  and 
'""nncessed.  Scalers  quite  small,  80-105  in  the  course  of  the  lat- 
^  cross-series  between  dorsal  and  ventrals,  usually 
ee  and  exowdail  ffarBrard,  as  in  Catostomus. 
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Lateral  line  well  developed,  straightish.  FIds  generally  rath^  « 
First  ray  of  dorsal  usually  about  midway  of  body,  its  rays  few, 
in  number.  Ventrals  inserted  rather  under  iwsterior  part  of  dc 
tbeir  rays  10  or  9.  Anal  short  and  high,  with  7  developed  rays, 
dal  rather  shallow-emarginate.  Pectorals  well  developed.  Air- 
der  with  two  chambers.  Size  rather  small.  Species  numerous  u 
Rocky  Mountain  region,     (rav,  all ;  o<rr/ov,  bone.) 

•  Scales  nioderate,  80-85  in  tho  lateral  line. 

a.  Scales  subequal  over  the  body,  not  redacod  forwards. 

1S3*  P*  plebeias  (Baird  &  Girard)  Jordan. 

Body  rather  stout,  subfusiform.  Head  slender,  rather  short, 
length.  Eye  5  in  head.  Ventrals  reaching  nearly  to  vent  S 
small,  scarcely  crowded  anteriorly,  80  in  the  lateral  line,  20-3C 
cross-series.  Depth  4^  in  length.  Dorsal  midway  between  snoul 
upp^r  caudal  rays.  Caudal  short,  emarginate.  Color  dark  bi 
faintly  mottled;  sides  with  orange  in  the  males.  {Oirard.)  Lake 
man,  Mexico. 

(Catastomus  plebeius  Baird  &.  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  28:  C 
mu9 plebefiu  Gunther,  vii,  15;  Jordan,  1.  c.  184.) 

194.  P.  delpMnns  Cope. 

"The  dorsal  outline  is  arched,  the  head  flat  above,  not  elevated  h 
and  much  depressed  on  the  muzzle.  The  muzzle  is  wide  and  doe 
project  beyond  the  upper  lip,  which  is  appressed  to  its  lower  fcio 
bears  four  rows  of  warts;  its  smooth  commissural  part  is  narrow, 
the  lower  lip  the  tubercles  advance  nearly  to  the  commissure;  th 
is  deeply  emarginate  posteriorly.  The  eye  enters  the  length  of  the 
5  times,  2J  times  measuring  the  muzzle,  and  twice  the  interorbit 
gion.  Head  4g  times  in  length  to  end  of  caudal  basal  scaler  Sea 
30  longitudinal  series,  between  dorsal  and  ventral  fins,  Ventra 
markably  short,  extending  little  more  than  half  way  to  vent,  orij 
ing  under  posterior  third  of  dorsal.  Pectorals  well  separated.  Ifli 
wide.  Color  above  blackish,  with  a  strong  inferior  marginal  sha 
the  lower  part  of  the  sides,  and  the  lighter  tint  above ;  a  brown 
just  above  axilla  is  cut  off  from  it  by  a  band  of  the  yellow  oo\ot^ 
covers  the  belly  and  head  below.''    {Cope.)    Probably  fromGreeal 

(Mimomujt  delphiMu*  Cope,  Haydeu*8  Geol,  Surv.  Wyom.  Terr.  1872,  438.) 

195.  P.  Kardos  Cope. 

This  species  is  distinguished  by  its  very  short  head 
oration,  resemUing  in  that  respect  the  (7.  guzmanimi 
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this  species  it  has,  however,  uotbing  else  in  common.  "Head  wide, 
nrazrie  not  projecting  beyond  npper  lip;  latter  not  pendant,  with 
narrow,  smooth  commissure  and  3  or  4  rows  of  tubercles.  Lower 
lip  deeply  incised,  tubercular  to  near  inner  edge.  Eye  5.25  times  in 
length  of  head,  twice  in  interorbital  width.  Head  5  times  to  end  of 
basal  caudal  scales.  Form  stout.  Body  cylindric  anteriorly.  Dorsal 
fin  nearer  end  of  muzzle  than  end  of  caudal  scales.  Scales  of  body 
snbequal,  in  30  longitudinal  rows  between  dorsal  and  ventral  fins, 
latter  originating  beneath  hinder  border  of  dorsal,  not  quite  reaching 
vent.  Pectorals  well  separated.  Isthmus  wide,  narrower  tl\an  in  M.  del- 
pkinu8.  Color  blackish  above;  a  broad  olive  band  from  upper  part  of 
opercular  border  along  upper  half  of  caudal  pexluncle,  and  a  broad  black 
band  below,  narrowing  to  a  line  along  the  middle  of  the  peduncle ;  be- 
low yellowish,  a  band  of  the  same  cutting  off  a  blackish  area  above  the 
axilla,  as  in  the  last  species.^  (Cope.)  Probably  from  Green  River. 
This  species  and  the  two  preceding  are  not  well  separated. 

(I/Hkmrm  hardus  Cope,  Haydeu's  Geol.  Surv.  Wyom.  Terr.  1872,  4;M5.) 
M.  Scales Tery  much  reduced  and  crowded  anteriorly;  upper  lip  full,  pondcnt;  car- 
tilaginous sheaths  on  jaws  well  developed,  the  commissure  transverse  and 
abruptly  angulate  at  the  corners  of  the  mouth. 

196*  P.  platjrrrliyDchas  Cope. 

Body  extremely  elongate,  the  depth  5.^-7  in  length.    Head  43  in 

len^b,  short  and  wide,  with  depressed  and  expanded  muzzk^,  which 

wnsiderably  overhangs  the  mouth.     Isthmus  very  wide.     Dorsal  rays 

11;  ventral  rays  I);  scales  15-80-12.     Belly  and  lower  (ins  yellowish, 

probably  red  in  lite.     Utah  Lake.    Perhaps  identical  with  the  next. 

(J/JJwwiM  platifrhifiichus  Cope,  Proc.  Aiuer.  Phil.  Soc.  Phila.  Ic574,  134;  Jordan,  1.  c. 
1*^.) 

1*T.P,  generosns  (Girard)  Jordan. 

Body  moilerately  elongate,  the  depth  4^-5  in  the  length.  Head 
rather  short,  4^  in  length,  not  specially  broiulened ;  muzzle  not  greatly 
overhimging  the  mouth.  Lower  lip  full,  with  4  or  5  rows  of  tabercles ; 
npper  with  2.  Isthmus  very  broad.  Head  with  conspicuous  mucous 
tnbea.  I^wer  fins  large.  Dorsal  rays  9  (rarely  10);  ventral  rays  10 
(rarely  0);  scales  11  to  14-83  to  87-13  to  15.  Light  brown  above,  with 
<insky  spots  and  clouds;  males  with  the  chin  and  fins  red,  and  a  crim- 
en lateral  band.  Eio  Grande  to  Mojave  Desert  and  Great  Basin  of 
Vtah;  very  abundant. 

{("atoftamits  ofnero9us  Girarily  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  174:  Minomua  jarro- 
««Copf.,  Proc.  Amer.  Phil.  Soc.  Phila.  1874,  35;  Jordan,  1.  c.  183.) 
**  Scales  very  small,  100-105  in  the  lateral  lino. 
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128.  P.  virescens  Cope. 

Body  elon^^ate,  compressed,  the  caudal  peduncle  contracted.  Hes^^ 
short,  wide,  5  in  length.  Muzzle  obtuse,  little  projecting.  Upper  Li  p 
wide ;  lower  lip  full,  emarginate.  Jaws  with  well-developed  cartilaap- 
nous  sheaths.  Scales  much  reduced  in  size  forwards.  Dorsal  rays  LCD; 
ventral  9;  scales  18-103-10.  Color  olive  j  lower  surface  yellow.  Hea^d- 
waters  of  Arkansas  Kivcr. 

(Cope,  Wheelor»s  Expl.  W.  100th  Mer.  v,675, 1876;  Jordan,  1.  c.  182.) 

64.— CATOSTOmUS  Lo  Saonr. 

Suckers. 

{Hylomyzon  Agassiz ;  Acomus  and  MinomoB  Girord.) 

(Le  Snenr,  Journ.  Acad.  Nat.  Sci.  Phila.  1,  89, 1817 :  type  Cyprinus  oataetomuB  FoT8ter= 
Catostomus  longirostrum  Le  Suonr.) 

Head  more  or  less  elongate,  its  length  ranging  from  3  J  to  5  times  in 
that  of  the  body.  Eye  usually  rather  small,  high  up,  and  median  or 
more  or  less  posterior  in  position.  Suborbital  bones  narrow,  longer 
than  broad,  much  as  in  Moxostoma.  Fontanelle  always  present,  usually 
widely  open,  in  two  species  reduced  to  a  narrow  slit,  but  never  wholly 
obliterated.  Mouth  rather  large,  always  inferior,  and  sometimes  nota- 
bly so ;  the  upper  lip  thick,  protractile,  papillose ;  the  lower  lip  greatly 
developed,  with  a  broad  free  margin,  deeply  incised  behind,  so  that  it 
forms  two  lobes,  which  are  off^n  more  or  less  separated.  Mandible 
horizontal,  short,  not  one-third  the  length  of  the  head  and  not  reaching 
to  opposite  the  eye.  Lower  jaw  usually  without  distinct  cartilaginous 
sheath.  Opercular  api)aratus  moderately  developed,  not  rugose.  Pha- 
ryngeal bones  moderately  strong,  the  teeth  shortish,  vertically  com- 
pressed, rapidly  diminishing  in  size  upwards,  the  upper  surface  of  the 
teeth  nearly  even  or  somewhat  cuspidate.  Body  oblong  or  elongate, 
more  or  less  fusiform,  subterete,  more  or  less  compressed.  Scales  com- 
paratively small,  typically  much  smaller  and  crowded  anteriorly,  the 
numb(»r  in  the  lateral  line  ranging  from  about  50  to  115,  the  number  in  a 
transverse  series  between  dorsal  and  ventrals  from  15  to  40.  Lateral  line 
well  developed,  straightish,  somewhat  decurved  anteriorly.  Fins  vari- 
ously developed.  Dorsal  with  its  first  ray  nearly  midway  of  the  body, 
with  from  0  to  14  developed  rays.  Anal  fin  short  and  high,  with  probably 
always  7  developed  rays.  Ventrals  inserted  under  the  middle  or  iK)st&> 
rior  part  of  the  dorsal,  typically  with  10  rays;  in  one  subgenus  usually 
9 ;  the  number  often  subject  to  variation  of  one.  Caudal  fin  usually 
deeply  forked,  the  lobes  nearly  equal.    Sexual  peculiarities  not  much 
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marked ;  the  fins  higher  in  the  male  and  the  anal  somewhat  swollen  and 
tnberculate  in  the  spring.  Breeding  males  in  some  species  with  a  rosy 
or  orauge  lateral  band.  Air-bladder  with  two  chambers.  Vertebra)  in 
C.  cmmersoni  and  C.  nigricans  45-47.  Species  very  numerous,  all  be- 
longing to  the  United  States,  except  the  Siberian  G.  roatratus  Tilesius. 
^dr«,  inferior ;  (rrcJ/za,  mouth.) 

'Scales  very  smaU,  muck  reduced  and  crowded  anteriorly,  83-115  in  the  lateral  line. 
{Cato9tomug.) 
a.  Fontanelle  almost  obliterated,  reduced  to  a  narrow  slit;  each  j  Aw  with  a  well- 
developed  cartilaginous  sheath  (as  in  Pantoateus). 

It9.  C.  discobolus  Cope. 

Body  subterete,  compressed  behind,  the  depth  5  in  length.  Interorb- 
M  space  2  in  head.  Head  quite  short,  broad  and  rounded  above,  4^  in 
length.  Eye  small,  far  back  and  high  up,  6  in  head.  Mouth  very 
large,  inferior,  beneath  the  projecting  snout.  Upper  lip  very  full,  pen- 
dent, with  about  5  rows  of  tubercles.  Lower  lip  very  full,  moderately 
incised,  with  about  10  rows,  a  notch  separating  the  upper  lip  from  the 
lower.  Each  jaw  with  a  slightly  curved  cartilaginous  sheath  on  its 
edge,  the  two  parallel  with  each  other  and  fitting  closely  together. 
Rns small.  Dorsal  11 ;  caudal  little  forked;  scales  15-90-11,  irregular. 
Colors  dusky.     Size  small.    Idaho  to  Wyoming  and  Arizona. 

(Cope,  Hayden's  Gt'ol.  Snrv.  Wyom.  Torr.  1870,1:$.');  Jordan,!,  c.  170.) 

M,  Fontaucllc  well  dcvolopcd  ;  jaws  willioiit  ovid<Mit  cartilnj^inons  slioatli. 
i.  Upper  lip  \cry  broad,  with  scviTal  (5  or  (J)  rows  of  largo  papilhe. 

IM.  C.  lattptnnts  Haird  &  Girard. 

Body  slender  and  elongate ;  the  caudal  ])edunde  es])eciall3'  long  and 
very  slentler ;  the  depth  o|  in  the  length.  Head  moderate,  4^  in  length, 
ratber  slender,  with  prominent  snout  and  rather  contracted,  inferior 
mouth.  Outline  of  the  mouth  triangular,  the  apex  forwards.  The  lips 
very  thick,  greatly  developed ;  lower  lip  incised  to  the  base;  its  pos- 
terior margin  extending  backwards  to  opposite  the  eye.  Jaws  with  a 
slight  cartilaginous  pellicle.  Eye  small,  high  up.  Preorbital  bono 
broad,  8can»ely  twice  as  long  as  deep.  Scales  long  and  low,  posteriorly 
ronndcKl,  their  horizontal  diameter  greater  than  the  vertical,  17-08  to 
105-17.  Fins  excessively  dc^veloped,  especially  in  the  males,  the  fn^e 
border  of  the  dorsal  deeply  incised.  Height  of  each  of  the  three  verti- 
cal fins  in  the  males  greater  than  the  length  of  the  head.  Dorsal  13,  in- 
Berted  nearer  snout  than  base  of  caudal.  Caudal  very  strong,  the  rudi- 
mentary' rays  at  its  base  unusually  developed.    Least  depth  of  tail  less 
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than  one-tbird  the  liead.    Coloration  silvery ;  the  males  probably  rosy 
and  tuberculate  in  spring.    Gila  region  to  Wyoming;  not  abundant. 

(Baird  &  Oirard,  Proc.  Acad.  Nat.  Sci.  Phila.  1853,  388;  6iinthdr,vi],14;  Jordan, 
1.  c.  178 :  ff  Catostomus  giizmanienHis*  Girard,  Proc.  Acad.  Nat.  Sci.  Pliilu.  185G,  173.) 

131.  €•  rctropinnis  Jordan. 

Body  long  and  slender,  subterete,  compressed  behind,  the  form  ea* 
sentially  that  of  C.  longirostriSy  the  depth  contained  5J  times  in  the 
length.  Head  large,  4  in  length  of  body,  the  interorbital  space  broad 
and  flat,  2^  in  length  of  head.  Eye  small,  high  up  and  rather  posterior. 
Preorbital  bone  very  long  and  slender,  its  length  about  3  times  iti 
depth.  Mouth  large,  precisely  as  in  C.  latipinnisj  the  upper  lip  pendent, 
very  large,  with  IhS  series  of  tubercles.  Dorsal  fid  not  elongated  or 
especially  elevated,  its  rays  11,  the  beginning  of  the  dorsal  much  nearer  , 
base  of  caudal  than  snout.  Caudal  fln  long  and  strongly  forked.  And 
fin  long  and  high,  reaching  base  of  caudal.  Ventrals  not  reaching  vent  i 
Caudal  peduncle  stout  and  deep,  its  least  depth  more  than  one-third  ] 
length  of  head ;  its  length  about  two-thirds  that  of  head.  Scales  qnita 
small,  about  as  in  longirostris^  the  exposed  portion  not  notably  length- 
ened. Chest  with  well-developed  scales.  Scales  lG-lOQ-14.  Color*- 
tion  dusky  brown,  a  dusky  lateral  band,  pale  below,  the  dark  colors  ex- 
tending low.    Snout  quite  dark.     Size  large.    Montana  to  Nebraska. 

(Jonlau,!.  c.  178.) 

hb,  Uppi^r  lip  comparatively  thin  and  narrow,  with  hut  few  (3  or  4)  rows  of  papilla 
132*  C*  long^rostris  Lc  Sueur. — Long-nosed  Sucker;  Xorthcrn  Sncker. 

Body  elongate,  subterete,  the  depth  41-4J  in  length.  Head  quite 
long  and  slender,  4^-43  in  length,  depressed  and  flattened  above,  broad 
at  base,  but  tapering  into  a  long  snout,  which  considerably  overhangs 
the  large  mouth.  Lips  thick,  coarsely  tuberculate,  the  upper  lip  naiy 
row,  with  2  or  3  rows  of  tubercles.  Eye  rather  small,  behind  the  mid- 
dle of  the  head.  Scales  very  smalU  much  crowded  forwards,  95-114  ia 
the  course  of  the  lateral  line,  and  about  29  (2C-31)  in  a  cross-row  Drool 
doi-sal  to  ventrals.  Dorsal  rays  10  or  11.  Males  in  spring  with  the  head 
and  anal  fln  profusely  tuberculate,  the  tuln^rcles  on  the  head  small ;  tiia 
sidles  at  that  season  with  a  broad  n)sy  band.  Size  large ;  the  largeil 
species  in  the  genus.    Great   Lakes  and  Upi>er  Mississippi  VaUqr^ 

*  This  iH  proliahly  a  distinct  apecies.     It  is  stouter  than  C  laiipirnnia^  wtf 
and  deeiR»r  caudal  p<Hluncle  and  lower  tins.    A  blackish  lateral  ImumL    T 
uliuut  90.    Up|)er  lip  with  4  rows  of  x^apilla*.    The  original  tj'pe  i 
Chihuahcuiy  is  now  lost. 
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Alaska;   very   abundant  northward.     The  most  widely  distributed 


{Ci/frinui  cakftamua  Forster,  Phil.  Trans.  1773,  155:  Catoatomus  longirostrum  and 
hudiomiu  Lo  Soenr,  Joum.  Acad.  Nat.  Sci.  Phila.  1817, 102, 107 :  Catastomus  forsterianua 
Richardsou,  Franklin's  Journal,  1823, 720 :  Catoatomua  aurora  Agassiz,  Lake  Superior, 
360:  CaUmtomiu  kmUaniua  GUnther,  vii,  13 :  Catostomus  griseas  GUnther,  vii,  14 ;  Jordan, 
Lc.l75.) 

1SS«  C.  talioensts  Gill  &  JoTdan.^TaKoe  Sucker, 

Rather  stouter,  the  depth  4^  in  length.  Head  very  large  and  long- 
acaniiiiate,  the  muzzle  nearly  one-half  its  length,  overhanging  tlie  rather 
large  mouth.  Lips  moderate,  the  upper  pendent,  with  about  3  rows  of 
small  papillflB ;  the  lower  rather  full,  similarly  papillose.  Eye  nearly 
median,  rather  small,  8}  in  head.  Scales  small  and  crowded  forwards, 
clofiely  imbricated,  85-90  in  the  course  of  the  lateral  line,  and  about 
28  in  a  cross-series  from  dorsal  to  ventrals.  Dorsal  short,  but  longer 
tliaQ high,  it«  rays  10.  Coloration  very  dark;  fins  dusky;  scales  every- 
\rhere  finely  punctate.  Breeding  males  profusely  tuberculate.  Size 
large.   Lake  Tahoe ;  very  abundant. 

(Jordan,  L  c.  173 ;  Jordan  &  Henshaw,  Bopt.  Chief  Engin.  app.  nn,  1878, 188.) 

**  Scales  small,  crowded,  and  smaller  anteriorly  than  posteriorly,  58-75  in  the  course 
of  the  lateral  line.    (Decactylus  Rafinesqne.*) 
f.  Upper  lip  thick  and  full,  with  twiveral  (5-8)  rows  of  papillae. 

d.  Foutanolle  very  small  and  narrow  ;  both  jaws  with  a  weak  cartilaginous 
sheath. 

1S4.  €•  aneopns  Jordan. 

Body  elongate,  fusiform,  subterete,  the  greatest  depth  4^-4J  in 
lenjjth.  Head  8m<ill,  conical,  4§  in  length.  Mouth  quite  large,  with 
fall,  thick  lips,  the  upper  very  wide  and  pendent,  with  about  G  rows  of 
very  strong  papillae ;  lower  lip  tvvo-lobed,  siaiilarly  papillose.  Inter- 
orbital  space  wide,  convex.  Eye  elevated,  posterior,  quite  small.  Fins 
moderate;  dorsal  higher  than  long,  with  10,  rarely  11,  rays;  ventral 
rays  10.  Scales  small,  crowded  forwards,  10  or  9-70-8.  Color  dark ; 
scales  with  dark  punctulations.    Nevada  and  Southern  California. 

(Jordan,  1.  c.  17:^ ;  Jordan  &  Henshaw,  Kept.  Chief  Engin:  app.  ti«,  187H,  188.) 

^  Fontanelle  well  developed  ;  lips  without  evident  cartilaginous  sheath. 
t.  Lateral  line  with  70-80  scales. 

1S4.  C.  labtatns  A.\Te8. 

Head  4J  in  length,  rather  bluntish.  Mouth  moderate,  the  labial  pa- 
Ittll®  largely  developed ;  the  upper  lip  full,  with  about  5  rows  of  large 

*fiafineiiqney  Ichth.  Oh.  1820,  60:  type  Catosiamtu  boatoniensis  Lo  Sueur,  (df/ca,  ten; 
'■«T»^,toe§;  *.  e.,  10  ventral  rays.) 
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but  rather  sparse  papillse.  Scales  12-74-10.  Dorsal  fin  short,  higher 
than  long,  of  about  11  rays.  Color  dark  above;  siiles  clouded  with 
black  and  yellow.    Klamath  Lake,  Oregon.    A  little-known  species. 

(Ayres,  Proc.  Acad.  Nat.  Sci.  Cal.  1855,  32;  Jordan,  1.  c.  173.) 

136*  C*  macrocbtlns  Grd. — CJolumJna  River  Sucker, 

Body  heavy  forwards.  Head  large  and  heavy^,  convex.  Snout  blunt, 
much  overlapping  the  horizontal  mouth.  Mouth  quite  large,  with  veiy 
large  lips,  the  upper  full  and  pendent,  with  6-8  rows  of  strong  pa* 
pillsB.  Uead  large,  4^  in  length,  rather  narrow,  quadrangular,  the 
snout  projecting.  Eye  large.  Dorsal  fin  much  longer  than  high,  \U 
rays  about  15.  Pectorals  long  and  narrow ;  caudal  well  forked.  Head 
4  in  length.  Scales  12-72-10.  Coloration  rather  dark ;  a  dusky  lateral 
stripe;  below  abruptly  pale.    Columbia  River. 

(Girard,  Proc.  Acad.  Nat.  Sci.  Pliila.  1856,  175 ;  Jordan,  1.  c.  171.) 

187.  €•  occtdentalts  Ayres. —iSacraiiMmto  Sucker, 

Bo<ly  rather  slender,  little  elevated.  Mouth  comparatively  smal^ 
smaller  than  in  C  commersoni ;  the  upper  lip  with  5  or  6  rows  of  smalliih 
papillie;  lips  rather  thin.  Head  quite  small,  rounded  above,  4}  it 
length,  the  profile  steeper  than  in  G.  commersoni^  the  snont  WfM 
pointed,  the  two  sides  of  the  head  more  convergent  forwards.  Eye 
small.  Dorsal  fin  longer  than  high,  its  rays  12-14 ;  caudal  well  forked, 
the  upper  lobe  the  longer.  Scales  13-75-10.  Dark  above,  gradoally 
l)aler  below.  Streams  of  California ;  abundant  in  the  Sacramento  and 
San  Joaquin.  j 

(Ayres,  Proc.  Cal.  Acad.  Nat.  Rist.  1854,  18;  Jordan,  1.  c.  172.)  1 

13§.  €•  bcraardint  Girard.  ^ 

Color  blackish.    Fins  rather  high.    Lateral  line  with  80  scales  («•  | 
cording  to  the  figure).    Eye  large.    Head  5  in  length.    Mouth  smaDi 
with  broad  lips.    Rio  Iluagui,  Mexico,  west  of  the  Sierra  Madre.  {Girati^ 
This  species  is,  pei'haps,  allied  to  C,  occidentalism  but  may  beaPanfOffatfi 

(Girard,  Proc.  A<ad.  Nat.  Sci.  Phila.  1856,  175.) 
ee.  Lateral  line  with  G0-G5  scales. 


139.  €•  ardcns  Jor.  «&,  Gilb. 

Body  rather  elongate,  little  compressed,  the  back  broad.     BsA 
broad,  conical.    Mouth  entirely  inferior,  the  mandible  horizontal; 
lip  very  wide,  fnll,  pendent  with  about  8  rows  of  coarse^  irregular 
lower  lip  very  broad,  coarsely  papillose,  cut  to  the  base  by  a 
cision.    Eye  very  small,  7  in  head,  3J  in  interorbital  width. 
long  and  low,  its  anterior  rays  three-fourths  the  bate  0f 
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ioDgirtbsiti  the  laj^tmys;  peelonils  and  vent rals  short;  candsd  short; 
iimllofig.  Pharyngeal  bones  rather  weak^  with  smallish  teefb.'  Blaok- 
kliakivej  mules  with  the  Hides  rosyj  fins  dark,  •  Head'Sf}  depth  4}. 
IK  13;  A.  7 ;  scaler  0-65-0.    L.  18  inches.    Utah  Lake. 

(Jimloa  d&  Gilbert,  Pme.  U.  S.  Nat.  Mas.  iii,  4^1, 1880.) 
tli«C*  f^rrnnttnil  Cope  A  Yurrtiw.^rtah  T^Jce  Suf^Jcer. 

Mly  raodinitely  stont,  1  i  ttle  compressed,  the  tad  Blender.  Head  sub- 
rank ,  the  [JTutUe  reguliirly  decnrTe<:l  from  the  nape  to  the  base  of  the 
iwmiixillarj*  ^^pines,  which  abruptly  protrude,  forming  a  distinct  "nose* 
mm  Chajmihif,t  (idrttK  ;  premaxillariee  In  front  scarcely  below  the  pre- 
orUtaL  >iandihle  larjj^e,  oblique,  placed  at  an  angle  of  30^  when  the 
iMttQl  h  closed^  it^  length  3  in  head.  Upper  lip  fall^  pendent,  with 
ilioat  4  mwii  of  coarse  papilla ;  lower  lip  moderate,  divided  by  a  broad 
flotch^each  lobe  with  about  6  rows  of  papillm.  Eye  a  little  behind 
*Biddle  of  lu*jhd,  Fimt  ray  of  dorsal  twice  height  of  the  last,  its  lengtk 
imter  than  that  of  the  base  of  the  fin ;  caudal  forked,  the -lower  lobe 
Iftngiatj  peetorals  iongj  anal  high.  Dusky  above,  pale  below.  Head 
Is  depth  1).  I>-  11 ;  A.  7^  V.  9;  scales  8-60^8,  L.  13  inches.  Utah 
bkij  exce^^iv-ely  abundant.    This  spceie^  has  evident  affinities  with 


(Ofpti  ^  YttTrtw,  Zo51.  Wbeelpr'B  ExpL  W.  100th  Mer.  v,  678, 1876 ;  Jordan  &  Gil- 
h^  FlM.  U.  a  Nat.  Mii^  1880. 4G3. ) 

•iD^pt  tip  e&fitpjirativf>1y  thin,  with  bttt  few  (3  or  3)  rows  of  papillsB. 
/.  SmlQi  much  reduced,  and  crowded  anteriorly  |  doTsal  myi  11-15. 

Mil  €•  CfflllO  Ijockingtan. 

A  cormiileuous  hump  behind  the  occiput,  supported  by  a  greatly  ex- 
paadNl,  broadly  triangidar  interueural  bone.  Upper  lip  with  aboat  3 
tw*  0f  papillse,  lower  Up  with  about  8 ;  the  lower  lip  divided  to  the 
^tjf  abroad  emarginationl  D.  15;  A,  85  Y-  IDj  Lat.  1.  72.  Colo- 
*  at  mouth  of  Gila.    {Loehi'ngfon.} 

,  Ppw!.  Acftfl.  Nat.  Sci,  PbiJa.  1880.  > 


lit*  C.  e#lliniersi»liJ  (Liw-^pljdo)  Jordan, ^-Comiwt^it  iS«efe#r;  White  Sucker;  Br^ek 

Body  moderately  stout,  varying  with  age,  subterete,  heavy  at  the 

iboDlder^  the  depth  4-4|  in  length.     Head  rather  large  and  stout, 

fwiical,  flattisli  above,  its  length  4-1 J  in  body  {3J-4J  in    young). 

iMit  moderately  prominent,  scarcely  overpsLSsing  the  mouth.    Mouth 

tfier  large ;  the  lips  strongly  papillose,  the  upper  moderate,  with  2  or  3 

"lef  i^piUie.    Scales  crowded  anteriorly,  much  larger  on  the  sides 

kiwi  seales  10-64  to  70-9.    Coloration  olivaceous;  males  in 

IS.  No.  16 9 
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spring  with  a  faint  rosy  lateral  band ;  young  brownish,  more  or  1m 
mottled,'  often  with  confluent  blackish  lateral  blotches  or  a  lateral  bani 
Lateral  line  usually  imperfect  in  the  young.    L:  18  inches.    All  streaai 
from  Labrador  to  Montana,  and  southward  to  Florida.    The  commoiMl : 
of  the  suckers. 

(Cyprinus  commersoni  Lac^pddo,  Hist.  Nat.  Poiss.  v,  502, 1803:  Cypn'mit  temet  Miteh^ 
Trans.  Lit.  &  Phil.  Soc.  N.  Y.  1814,  458 :  Catostomua  teres  Giintlicr,  vii,  15:  CaiofteHi 
teres  Jordan,  1.  c.  166 :  Catoetomus  communis  and  bost&niensis  Lo  Saeor,  Joarn.  Aeai 
Nat.  Sei.  Pbila.  1617,  95,  103^  etc.) 

ff.  Scales  scarcely  reduced  or  crowded  anteriorly ;  dorsal  rays  10  or  11. 

143.  €•  InsigniS  Baird  &  Girard. 

Body  rather  elongate,  subterete,  heavy  at  the  shoulders,  taperiif 
backward,  the  depth  about  5  in  length.  Head  moderate,  about  4J  ii 
length.  Mouth  comparatively  small.  Lips  moderate,  the  upper  Ila^ 
row,  with  about  2  rows  of  large  tubercles.  Scales  subequal,  5S-W  ii 
the  lateral  line,  19  in  a  cross-series.  A  series  of  dusky  spots  along  eacK 
row  of  scales,  the  spots  often  obscure.    Gila  Basin. 

(Baird  &  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854, 28  ;  Copo&  Yarrow,  ZooL  Wlii* 
er's  Expl.  W.  100th  Mer.  v,  076,  1376;  Jordan,  I.  c.  165.) 

144.  €•  clarki  Baird  &  Girard. 
Body  moderately  stout,  depth  4§  in  length.    Ilead  very  small  aai 

short,  about  5  in  length.    Eye  moderate.    Fins   all   notably  smA 

Scales  small,  subequal,  9-70-0 ;  larger  mesially  than  i)osteriorly.  Boif 

with  scattered  nebulous  spots.    (Girard,)    Arizona. 

(Baird  &  Girard,  Proc.  Acad.  Nat.  8ci.  Phila.  1854,  27.) 

•**  Scales  mo<leratc,  not  crowded  anteriorly,  48-55  in  the  lateral  line ;  head  pecnlitflr' 
formed.     ( Ilypen telium  Rafinesque.  * ) 

14<(«  €•  ntgrricans .  Le  Sueur. — Hog  Sucker;  Stone  Holler;  Toter;  Crawl-a4atimi 

Hammer  head;  Stone  Lugger;  Hog  Molly. 

Head  flattened  above,  transversely  concave  between  the  orbits, 
frontal  bone  thick,  broad,  and  short,  the  physiognomy  being  thereM 
peculiar.    Ventral  rays  normally  0.    Upper  lip  very  thick,  si 
papillose,  with  a  broad,  free  margin,  which  has  upwards  of  8-10  sericii 
papillae  upon  it ;  lower  lip  greatly  develope<l,  strongly  pajiillose, 
siderably  incised  behind,  but  less  so  than  in  Catostomm  proper. 
tanelle  shorter  and  smaller  than  in  C.  commersonL    Pectoral  Ana 
usually  large.    D.  10  or  11  ;  Lat.  1.  48-55;   12-15  scales  in  ft  • 


•Kafmesqne,  Jonrn.  Acad.  Nat.  Sci.  Phila.  1818,  421:  type  ExoglMtm^ 
Uaf.  =:Catostomus  nigricans  Le  Sueur.    (Irrb,  below;  nivni,  fiTe;  lliblr 
lobod  lower  lip  being  suppo^d  to  distingiiish  it  from  Ex^k 
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series.  Depth  4J-5  in  length ;  head  4-4.J.  Eye  rather  small,  4J  to  5 
in  head.  Color  olivaceous;  «ides  with  brassy  lustre ;  belly  white ;  back 
brown,  with  several  dark  cross-blotches,  irregularly  arranged,  these 
becoming  obsolete  in  old  individuals;  lower  fins  dull  red,  with  some 
dosky  shading ;  young  considerably  variegated,  the  sides  spotted.  Size 
large;  maximum  length  about  2  feet.  New  York  to  Alabama  and 
Kansas ;  abundant.    Ascends  streams  to  spawn  early  in  spring. 

(LeSaeur,  Joam.  Acad.  Nat.  Sci.  Phila.  1818,  l(hJ:  Ilijlomyzon  nigricans  Agassiz, 
Amer.  Jouni.  Sci.  Arte,  1855,  205 ;  GUnther,  vii,  17  ;  Jordan,  1.  c.  1G2.) 

65.— GHASIfllSTES  Jordan. 

(Jordan,  Bull.  Haydou's  Geol.  Surv.  Terr,  iv,  No.  2,  417,  IS78 :  typo  ChasmxBtes  liarus 
Jor.) 

Head  disproportionally  large,  forming  more  than  one-fourth  of  length, 
brood  and  flattish  above ;  sides  of  head  vertical,  slightly  directed  in- 
wards, the  breadth  through  the  cheeks  less  than  the  breadth  above  the 
eyes.  Eyes  small,  high  up,  rather  posterior.  Mouth  extremely  large, 
terminal,  the  lower  jaw  in  the  closed  mouth  being  very  oblique,  placed 
at  an  angle  of  about  45  degrees.  The  lower  jaw  very  long  and  strong, 
its  length  more  than  one-third  the  length  of  the  head,  nearly  half  the 
length  of  the  head  in  the  adult,  its  tip,  when  the  mouth  is  closed,  about 
on  a  level  with  the  eye.  Upper  jaw  very  protractile.  Upper  lij)  very  thin 
(for  a  sucker),  and  nearly  smooth.  Snout  elevated  abpve  the  rest  of  the 
head,  the  premaxillary  spines  usually  forming  a  conspicuous  nose.  Lower 
lip  moderate,  consisting  of  a  broad  flap  on  each  side  of  the  mandible,  in 
front  reduced  to  a  narrow  rim,  the  surface  of  the  lip  nearly  smooth,  with- 
ont  papilhe.  Nostrils  large.  Suborbital  bones  narrow,  but  rather 
broader  than  in  Catostomns.  Preorbital  unusually  large.  IMucous  chan- 
nels moderately  developcul.  Fontanello  very  large.  Isthmus  rather 
narrow  Pharyngeal  bones  weaker  than  usual  in  Catostomus,  the  teeth 
generally  smaller.  Body  rather  slender,  tapering  pretty  regularly  from 
the  sboulders  to  the  tail,  but  little  compressed.  Caudal  i)eduncle  rather 
J^oot.  Fina  moderate ;  the  dorsal  rays  about  12 ;  the  anal  7.  Pectorals 
rather  long,  not  quite  reaching  ventrals ;  ventrals  reaching  vent ;  anal 
fin  high,  reaching  caudal;  caudal  fin  rather  long,  its  lobes  equal. 
Scales  moderate,  large  on  the  caudal  peduncle,  much  smaller  and 
crowded  anteriorly,  00-05  in  the  lateral  line,  about  18  in  a  transverse 
series  from  dorsal  to  ventrals.  Sexual  i^i^culiarities  unknown.  Colora- 
tion ntsual.  Air-bladder  in  two  parts.  Size  moderate  or  rather  large, 
t«tf/uf«,  to  yawn.) 
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a.  Pharyogeal  bones  of  moderate  strength ;  the  upper  teeth  minate,  the  k 
larged.    (CluumUtes,)  • 

146.  €•  Itoms  Jordan.— June  Sucker  of  Utah  Lake, 

Depth  about  5  in  length ;  bead  3§.  Interorbital  space  broad 
head.  Eye  G-7  in  head.  Width  of  the  open  mouth  3J  in  head. 
11,  the  fin  elevated  in  front,  its  anterior  ray  twice  the  height  of  tl 
tenor  and  about  equal  to  the  base  of  the  fin  ^  A.  I,  7 ;  caudal 
forked,  the  lower  lobe  long;  lower  fins  small.  Scales  9-63-8. 
dusky  above,  pale  below ;  the  scales  of  the  back  and  sides  profuse 
ered  with  dark  punctulations.    L.  18  inches.    Utah  Lake;^  abun< 

(Jordan,  BuU.  U.  8.  Nat.  Mas.  xu,  219,  1878.) 
aa,  "Pharyngeal  bones  very  thin  and  flat,  with  very  numerous  minute  teel 
Carpiodes,**    (Lipomyzon  Cope.*) 

147.  €•  brevirostris  Cope. 

"  Shorter  than  C.  luxatusj  especially  the  muzzle,  and  the  latter  i 
out  the  hump  produced  by  the  protuberant  premaxillary  spines, 
tal  fontanelle  small.  The  lower  lip  fold  is  only  present  on  the  e 
the  mandible.  Body  nearly  cylindric.  Scales  12-74-11.  Badii : 
A.  9.  Color  dusky  above,  silvery  below;  fins  colorless."  {Cope.) 
inches.    Klamath  Lake,  Oregon. 

(Cope,  American  Naturalist,  1879,785.) 

148.  €•  Inxatns  Cope. 

*'  Form  elongate.  Head  long,  flat  above,  and  with  a  large  font 
Mouth  terminal,  the  spines  of  the  premaxillary  projecting  so  as  1 
a  hump  on  the  top  of  the  snout.  Lower  lip  a  very  thin  dermal  f< 
tending  entirely  around  the  chin.  Scales  12-80-0.  Eadii :  D.  11 
Color  clouded  above,  with  black  punctulations,  below  paler,  w 
shades  in  some  specimens ;  fins  uncolored.^  (Cape.)  L.  3  feet 
math  Lake  and  Eiver. 

(Cope,  American  Naturalist,  1879,784.) 

eO.-ERIinirZOnr  Jordan. 

Chub  Stickers. 
(Afoxostoma  Ag. ;  not  of  Raf.) 

(Jordan,  Bull.  Buffalo  Soc.  Nat.  Hist.  1876,  95 :   type  Cyprinus  oblottffmi  H 
Cyprinns  sucetta  Lac. ) 

Body  oblong,  rather  shortened,  heavy  forwards,  and  c" 
compressed.    Head  moderate,  rather  broad  above.    Mo 

*  Cope,  Amer.  Nat.  Jan.  1831,  59 :  type  Chasmistes  hrevirortrti 
deficient;  //vCcu^  t«  snck.) 
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rnwlmt  inff^riof;  tliu  upper  lip  well  developed,  freely  protxaotile;  the 
te»ef  mtHlenitej  iufolded,  /^-8lia])ed  ki  outlJDe,  plicate^  with  12-20  plicso 
m  each  sido.  Lower  jaw  without  cartJlagiooas  sUeatb,  rather  stronger 
tiiaii  usuaJf  and  oblique  iu  position  when  the  mouth  ia  closed,  thus  simi- 
ha  to  the  tiLoutU  of  Icthbus,  Eye  moderate,  rather  high  up,  placed 
MicHit  midway  of  the  head.  Buborbital  bones  considerably  developed^ 
not  Fery  much  narrowei'  than  the  lleshy  portion  of  the  check  below 
llieai  'j  the  ]K>stertor  Buboibital  caiicavo^convex,  about  twjpe  as  long  as 
deep,  gometimes  divided;  the  unterior  somewhat  decpet  than  long,  some- 
tiroes  divided  into  two,  mime  times  united  with  the  preorbitalbone,  which 
is  well  developcnlj  and  much  longer  than  broad.  Opemular  bones  mod- 
midy  deineloped,  Bcarcely  or  not  mgoae,  Fontanelle  rather  large. 
fiJU  nkefa  rather  loog.  Isthmus  moderate.  Pharyngeal  bones  weak ; 
tte  teeth  quite  small^  wlender,  and  weak,  mpidly  diminishing  iu 
}m0h  upwards,  each  tooth  narmwly  e^^mpressed,  with  a  cusp  on  the 
*tMr  margin  of  the  cutting  surface,  and  some  iuequalities  besides. 
imlm  Hither  large,  more  or  less  crowded  forwanls,  Bomctimes  showing 
i^^iirities  of  arnxngement ;  tlie  longitiidiual  nidiating  fnrrows  much 
rtmnger  than  usual  ^  the  scales  rather  longer  than  deep,  but  so  imbri- 
calediti  the  adult  that  the  exposed  surfaces  appear  deeper  than  long. 
Lilefal  Une  entirely  wanting.  Scales  in  the  longitudinal  series  from 
liead  to  base  of  caudal  35-45  in  number  j  scales  in  transv  erse  row  from 
bofte  of  ventral  to  dorsal  12-18.  Dorsal  fin  rather  short  and  high,  with 
IW4  de%'dop6d  mys,  the  number  usually  11  or  13.  Beginning  of  dor- 
«1  In  rather  nearer  snout  than  base  of  caudal.  Pectoral  fins  mod- 
eati,  not  reaching  ventrals  j  the  latter  not  to  vent.  Yentrals  under 
*  point  rather  in  advance  of  the  middle  of  dorsal;  their  rays  normally 
%  Imt  occasionally  8  or  10*  Anal  fin  high  and  short,  more  or  less 
einargiDate  or  bOobed  in  adult  mates.  Caudal  fin  moderately  forked 
«r  merely  lunate,  its  two  lobe.s  atout  equaL  Air-bhwlder  with  two 
'tiabera.    Two  species  kuown.    {4pij  an  intensive  particle;  fioZw^  to 

Nf^  C,  jiUCclta  (Lac.)  Jordan.— Crecit  Flsk  ;  €hub  Sucker,  m 

Body  oblong,  compressed,  becoming  gibbous  with  age,  the  ante-dorsal 

l^^eo more  or  less  elevated  in  the  adults^  the  depth  3.^  in  length,  ranging 

fcmi  SJ  ia  adults  to  4  in  young,    Heatl  stout,  short,  about  4J  in  length 

(MJ),  the  interorbital  space  wide  and  depressed,  the  lower  parts  nar- 

iter.   Jbye  uot,  large,  4^  in  head  (4^-o^ ) .    Mouth  protractile  down  wards 

AftrvardSy  fhe  mandible  oblique.    Scales  usually  closely  imbricated 
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and  more  or  less  crowded  forwards,  but  often  showing  various  iiregnlns 
ties  in  arrangement,  about  43  (39-45)  iu  a  longitudinal  series  and  :3 
(14-lC)  in  a  transverse  series  between  the  ventrals  and  the  dorsal.  F5 1 
rays  somewhat  variable,  the  dorsal  with  11  (10-13)  developed  rays,  tlj 
anal  with  7,  and  the  ventrals  with  9  (rarely  8).  Coloration  varying  w  f  tJ 
age;  never  distinct  series  of  black  spots  along  the  rows  of  scales. 
Young  with  a  broad  black  lateral  band,  bordesed  above  by  paler.  In 
some  specimens  from  clear  water  this  band  ij  of  a  jet-black  color  and 
very  distinct ;  in  others  it  is  duller.  Later  this  band  becomes  broken 
into  a  series  of  blotches,  which  often  assume  the  form  of  broad  trans- 
verse bars.  In  ailult  si)ecimens  these  bars  disappear,  and  the  color  is 
nearly  uniform  brown,  dusky  above,  paler  below,  everywhere  with  a 
coppery  or  brassy,  never  silvery,  lustre.  Tlie  fins  are  dusky  or  smoky 
brown,  rarely  reddish-tinged.  Sexual  differences  strong.  The  males 
in  spring  with  usually  three  large  tubercles  on  each  side  of  the  snout, 
and  with  the  anal  fin  more  or  less  swollen  and  emarginate.  Adult 
S|)ecimens  with  the  back  gibbous  and  the  body  strongly  compressed, 
in  appearance  quite  unlike  the  young.  Maximum  length  about  10, 
inches.  Xew  England  to  the  Rocky  Mountains,  south  to  Texas ;  very 
abundant. 

{Cyprinus  Huceita  Lac.  Hist.  Nat.  Poiss.  v.  GOO,  1803:  Cyprinus  oblonyus  Mitch.  Trans, 
liit.  &,  Phil.  Soc.  i,  459,  1814:  Moxotttoma  ohlongum  Giinther,  vii,  21:  CaiOBUmMM 
gihbo»us  Storor,  Fish  Mass.  291 ;  Jordan,  Mau.  Vert.  310 ;  Jurdau,  Ball^  U.  S.Nat.  Mas. 
xii,  144.'^ 

150.  E.  g^oodci  Jordan. 

Body  oblong,  the  back  more  elevated,  the  body  deeper  and  more  com- 
pressed than  in  the  preceding,  the  greatest  depth  in  advance  of  the 
dorsal  tin  being  contained  about  2J  times  in  the  length.  !N'ax>e  less  gib- 
bons than  in  E.  sucetta,  Ilead  quite  small  and  short,  the  large  eye 
being  almost  exactly  midway  in  its  length.  Its  length  4.J  in  that 
of  the  body.  Eye  4J  in  head.  Interorbital  space  rather  narroWi 
transversely  convex,  less  than  half  the  length  of  the  head.  Month 
small,  protractile  forwards,  the  lower  jaw  oblique ;  lips  as  in  the  pre- 
ceding. Scales  large,  much  larger  and  much  more  uniform  in  their 
imbrication  than  in  E.  Hucetta^  3(3  in  a  longitudinal  series,  and  about 
13  in  a  transverse  series  from  the  ventrals  to  the  dorsal.  Dorsal  fin 
high,  of  12  developed  rays ;  anal  moderate,  with  7 ;  ventrals  large, 
with  10.  Color  dark  olivaceous  above;  each  scale  along  the  sides  le- 
iiecting  pale  from  the  strongly  striated  middle  part,  these  giving  in  cer- 
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tain  lights  the  appearance  of  pale  stripes  along  the  rows  of  scales;  fins 
dusky,  especially  at  their  tips.    Bivers  of  Florida. 

(Jordan,  BuU.  U.  S.Nat.  Mos.  xii,  148, 1878.) 

67.— miNYTREIflA  Jordan. 
Spotted  Stickers. 
(Jordan,  Man.  Vert.  £.  U.  S.  ed.  2,  318:  type  Catostomus  melanops  Raf.) 

Head  moderate,  rather  broad  above.  Mouth  moderate,  inferior,  hori- 
zontal; the  upper  lip  well  developed,  freely  protractile;  the  lower  rather 
small,  infolded,  /y-^li^P^  i^  outline,  plicate,  with  12-20  plicsB  ou  each 
side.  Lower  jaw  without  cartilaginous  sheath.  Eye  moderate,  rather 
high,  placed  about  midway  of  the  head.  Suborbital  bones  consider- 
ably developed,  not  very  much  narrower  than  the  fleshy  portion  of 
the  cheek  below  them;  the  posterior  suborbital  concavo-convex,  about 
twice  as  long  as  deep,  sometimes  divided ;  the  anterior  somewhat  deeper 
than  long,  often  divided  into  two,  sometimes  united  with  the  preorbital, 
which  is  well  developed  and  much  longer  than  broad.  The  number  and 
form  of  these  bones,  except  as  to  their  depth,  are  not  constant  in  the 
lame  apecies,  and  do  not  afford  sjieciflc  characters.  Opercular  bones 
well  developed,  not  much  rugose.  Fontanelle  evident,  rather  large. 
Gillnikers  rather  long,  in  length  about  half  the  diameter  of  the  eye. 
Isthmus  moderate.  Pharyngeal  bones  essentially  as  in  Moxostoma. 
Iknly  rather  elongate,  subterete,  becoming  deep  and  rather  compressed 
with  age.  Scales  rather  large,  nearly  equal  over  the  body,  the  radiating 
furrows  not  specially  marked.  Lateral  line  interrupted  in  the  adult, 
but  with  i)erfect  tubes,  imperfect  in  partly  grown  specimens,  entirely 
obsolete  in  the  young.  Scales  in  a  longitudinal  series  44-47  in  number, 
I2-U  in  a  transverse  series  from  dorsal  to  ventrals.  Dorsal  fin  rather 
short  and  high,  with  about  12  developed  rays,  beginning  rather  nearer 
the  snout  than  the  base  of  the  caudal.  Pectoral  fins  moderate,  not 
reaching  ventrals,  the  latter  not  to  vent.  Ventrals  rather  in  advance 
of  ihe  middle  of  the  aoi-sal,  their  rays  normally  0,  rarely  8  or  10.  Anal 
fin  high  and  short,  often  more  or  less  emarginate  in  males.  Caudal  fin 
moderately  forked,  the  lobes  about  equal.  Air-bladder  with  two  cham- 
bers. Males  in  sjiring  with  iha  head  covered  with  many  small  tubercles. 
One  species  certainly  known.*  (//:>t;?,  reduced ;  r/j>>ri,  aperture;  in  allu- 
sion to  the  imperfections  of  the  lateral  line.) 

*  U.  austrinum  Uoau.  IJotly  rather  stout,  the  depth  4  in  len<jjth.  Head  4^  in  hMigth. 
Lips  plicate,  truncate  hehind.  I^ight  brown  above,  yellowish  below ;  some  scales 
^wniiih  at  base.  Paired  fins  wiili  dark  blotches.  D.  11;  A.  (>;  scales  (>-44-(».  Mi- 
eboacau,  Mexico  (west  of  Sierra  Madre).  This  species  is  probably  a  Minytrenuiy  but 
tl^ air-bladder  has  been  n»nioved  from  the  typical  specimens. 

(ITyBottoMa  au9tnna  Beau,  Proc.  U.  S.  Nat.  Mus.  1879. 302.) 
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151*  in.  melanops  (^af.)  Jordan. — Spotted  Mullet;  Striped  Sudter. 

Body  oblong,  little  compassed,  the  yoiing  nearly  terete,  the  adi 
deeper  bodied ;  the  dorsal  region  not  elevated.  Depth  about  \ 
length,  varying  from  about  3  in  adults  to  4J  in  the  young.  Head 
very  large,  4^  in  length  of  body  (4^-4^),  not  specially  depressed, 
cous  pores  rather  strong.  Eye  small,  5-0  in  head.  Mouth  quite  infe 
horizontal,  rather  small.  Scales  large,  firm,  regularly  and  smoo 
imbricated,  in  46  (44-47)  longitudinal  series  and  13  (12-14)  traosv 
series,  the  scales  not  crowded  forwards.  Fiu-rays  usually:  D.  12 
7;  V.  9.  Coloration  dusky  above,  with  usually  a  black  blotcl 
hind  the  dorsal  fin.  Each  scale  along  the  sides  with  a  small,  moi 
less  distinct  blackish  spot  at  its  base,  these  spots  forming  interm 
longitudinal  lines  along  the  rows  of  scales.  Those  lines  are  nsi 
very  distinct,  especially  in  the  adult,  but  young  specimens  often « 
them  faintly.  Sides  and  belly  silvery,  with  a  coppery  lustre.  Se 
peculiarities  moderately  marked ;  very  old  males  with  the  head  cov 
with  small  tubercles  in  spring.  No  great  changes  with  age,  eitlw 
form  or  coloration.  Size  large;  maximum  length  about  18  in( 
Great  Lake  region  to  South  Carolina  and  Texas. 

{Caiostomus  melanops  Raf.  Iclith.  Oh.  1820, 57 :    Catoatomua  fa$ciatu9  GUuther,  ri 
Jordan,  Man.  Vert.  318;  Jordan,  Bull.  U.  S.  Nat.  Mus.  xu,  138.) 

68.— IflOXOS'i'OIfIA  Rafiuesque. 
Eed  Horse, 
{Ptycho8tomu8  Ag.;  Teretulus  Raf.) 
(Rafinesque,  Ichth.  Ob.  1820,  54:  typo  Catostomus  anisurus  Raf.) 

Body  more  or  less  elongate,  sometimes  nearly  terete,  usually  moi 
less  compressed.    Head  variously  long  or  short,  its  length  ranging ; 
3J  to  5 J  in  that  of  the  body.    Eye  usually  rather  large,  varying  fri 
to  6  times  in  the  length  of  the  side  of  the  head,  its  i)Osition  big 
and  median  or  rather  posterior.    Suborbital  bones  very  narrow,  al^ 
much  longer  than  broad,  their  width  less  than  one-fourth  that  oi 
fleshy  part  of  the  cheek.    Fontanelle  on  top  of  head  always  well  c 
the  parietal  bones  not  coalescing.    Mouth  varying  much  in  size,  al^ 
inferior  in  position,  the  mandible  being  horizontal  or  nearly  80. 
usually  well  developed,  the  form  of  the  lower  varying  in  diffieittit 
tions  of  the  genus,  usually  with  a  slight  median  fissurey 
deeply  incised;    the  lips  with  transverse  plic®,  the  * 
broken  up  as  to  form  papillsB.    Jaws  without  conspici 
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itlh  MiKafeitkoa  $yHteiu  conssiderably  dovetoped,  a  chain  of  tabes 
lihmg  the  aupraorbitiil  region,  a  brancli  of  which  extends  aroond  be- 
^litid  the  eye  and  tbrwanl^  alon^  the  subarbital  boues  aod  the  lower 
edjjecif  the  preorbitaL  Opercular  bones  moderately  developed^  nearly 
OBOutli.  iBthuius broad.  GiUraliors  weak,  moderately  long.  Pharyn- 
{Hlboiios  nitber  weak,  much  lis  in  Erimifzon  and  CatostomuSj  the  teeth 
nther  coiirHcrj  strongly  compressedj  the  lower  5  or  G  much  stronger 
tbim  the  others,  which  are  rapidly  dinunished  in  si^e  upwards,  each 
vith  SI  prominent  internal  cusp,  Seales  large,  more  or  loss  quadrate  in 
l^irin,  nearly  equiil  in  mze  o^er  the  body,  and  not  specially  crowded  any- 
ubea',  ttHtiaUy  tibout  41  in  the  laU^ral  line  {41-5G}  and  about  12  series 
between  dorsal  and  ventmlii.  Lateral  line  well  de\?elo|>edy  straight  or 
snt«rltirly  eurveil.  Fins  well  developed*  the  dorsal  inserted  about  mid- 
wiy  uf  the  body,  \u  (irnt  rays  usually  rather  nearer  snout  than  the  cau- 
iai^  the  number  of  developed  rays  usually  about  13,  but  varying  in  dif- 
lereut  species  fmm  11  to  17,  Anal  l^n  short  and  high,  usually  emargi- 
mU  iu  the  nude  fish,  probably  alwajii  with  7  developed  rays.  Yentrals 
iii^nvd  nearly  uuder  the  middle  of  tbe  dorsal;  then  number  of  rays 
uarmaily  0,  oecaslonally  varying  to  10;  tbe  occurrence  of  10  ventral  rays 
bpiobably  au  ;iecideutal  individual  character,  and  not  a  permanent  spe- 
cific ooe.  Caudal  fm  deeply  forked^  the  lobea  about  equal,  except  in  two 
Bpecies.  Air-bladder  with  three  chambers.  Skeleton  essentially  as  in 
CatosUmuSj  the  vertebrae  in  M.  carpio  27-14.  Sexual  peculiarities  little 
BMtfked,  the  males  in  the  spawning  season  with  the  lower  fins  reddened, 
Mrfthe  anal  rays  swollen  and  somewhat  tuberculate.  Species  very  nu- 
iwroas  in  the  United  States  east  of  the  Rocky  Mountains.  They 
9ciwii  in  spring,  running  up  from  the  rivers  into  the  smaller  streams 
for  that  purpose.  They  are  difficult  to  distinguish,  and  have  perhaps 
J>Wtt  unduly  multiplied  by  authors.  (/JtuJa*,  to  suck;  crro/xa,  mouth; 
k«K!e,  more  properly  Myxostoma.) 
*^8fan,  strongly  papillose. 

IM.  HI.  papillosam  (Cope)  Jordan. 

Body  comparatively  stout,  the  dorsal  region  somewhat  elevated  and 
loonded,  the  depth  being  about  4  in  length,  the  bead  about  the  same. 
Eye  rather  large^  high  up  and  well  back,  the  preorbital  space  being 
longer  than  the  other  species.  Top  of  head  flat.  Dorsal  rays  12-14. 
Series  rather  large,  6-42-^.     Lips  well  developed,  deeply  incised. 
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Color  silvery;  back  with  smoky  shading;  lower  fins  white.    Size  larg^c^; 
reaches  a  length  of  about  2  feet.    North  Carolina  to  Georgia. 

{Ptijchostomus  papillosus  CojH^,  Proc.  Amor.  Phil.  Soc.  Phila.  1870,470;  Jordan,  Mcb.ii 
Vert,  318;  Jordan,  Bull.  U.  S.  Nat.  Mua.  xii,  134.) 

**  Lips  distinctly  plicate. 

t  Lower  Up  infolded,  A-^^^P^^^  when  viewed  from  below,  with  a  distinot  mcdman 
crease,  in  which  the  two  halves  of  the  lip  meet,  forming  an  acate  angle  ; 
mouth  small. 
a.  Dorsal  large,  with  15-17  developed  rays. 

153.  ]fl.  velatnm  (Cope)  Jordan. 

Body  stout,  deep,  compressed,  the  back  elevated,  the  depth  3-4  in 
length.  Head  short,  heavy,  flattish  and  broad  above,  S^~4^  in  length. 
Depth  of  cheeks  half  the  length  of  the  head.  Eye  rather  large,  midway 
in  Ilea  d,  4-5  in  its  length.  Muzzle  rather  prominent,  bluntish,  over- 
hangi  ng  the  very  small  mouth.  Fins  very  large.  Dorsal  long  and  high, 
its  height  five-sixths  the  length  of  the  head,  its  free  border  straight 
Pectorals  nearly  reaching  ventrals.  Color  silvery ;  smoky  above;  lower 
fins  red.  Size  large.  Upper  Mississippi  Valley  to  Georgia  and  south- 
ward. 

{Ptychmiomu^  vclatus  and  collapsus  Cope,  Proc.  Amer.  Phil.  Soc.  Phila.  1670,  471-472; 
Jordan,  Man.  Vert.  317;  Jordan,  Bull.  U.  S.  Nat.  Mus.  xii,  132.) 

aa.  Dorsal  moderate,  with  12-14  developed  rays. 

b.  Head  comparatively  large,  about  4  in  length ;  dorsal  raj'S  usually  12. 

1ft !•  HI.  blicco  (Cope)  Jordan. 

Head  short  and  very  wide  through  the  opiercles,  flat  above.  Body 
stout,  the  back  somewhat  elevated,  depth  4  in  length.  Muzzle  sub- 
truncate,  slightly  i)rojecting.  Scales  G-40-5.  Olivaceous  silvery  be- 
low; dorsal  fin  dusky.    Kansas.    {Cope.) 

{Ptychostomwi  bucco  Cope,  Htiyden's  Geol.  Surv.  Wyom.  1872,  437:  Myxostoma  con- 
aestum  Jordan,  Hull.  U.  S.  Nat.  Mus.  xii,  133;  probably  not  Catostomua  congesius  B.  A 
%.  Proc.  Acad.  Nat.  Sci.  Pliila.  18o4,  27,  which  Professor  Cope  thinks  is  a  form  of  M, 
macrolepidotum^  he  having  obtained  it  in  Texas  and  Arizona.) 

195.  ]fl*  pidiensc  (Cope)  Jordan. 

Head  rather  long,  4.J  in  length,  flattisli  above.  Body  elongate,  more 
nearly  cylindrical,  little  compressed.  Muzzle  truncate.  Olivaceous, 
sometimes  with  rows  of  faint  spots  along  the  series  of  scales.  Dorsal 
and  caudal  fins  black -edged.  Size  quite  small.  Hesembles  M.  cervi- 
mtmj  but  the  mouth  eiitu-ely  different.    Great  Pedee  Kiver.    {Cope.) 

(Ptifchostomus  pidienaiSj  Proc.  Am.  Pliil.  Soc.  Phila.  1870,  471;  Jordan,  Man.  Vert 
317;  Jordan,  Bull.  U.  S.  Nat.  Mus.  xii,  13:5.) 

bb.  Head  very  smalli  about  5  in  length. 
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■.  «M.  Mm  coreffOBllS  (Cope)  Jordtku.— Blue  IfuUeU 

Muzzle  coniCi  mach  projecting  beyoud  the  very  small  month;  body 

nAUch  compressed,  broadly  fusiform,  the  back  elevated   and  arched. 

Dorsal  rays  14.    Color  silvery,  with  pkimbeous  shades  above;  lower 

&118  white.    Size  smalL    Catawba  and  Yadkin  Bivers,  North  Carolina 

{Cope.) 

m 

{Pt$cko$lomm9  oore^nu9  Copo,  Proo.  Amer.  Phil.  Soo.  Phila.  1870, 472;  Jordan,  Man. 
Y««rt.  317;  Jordan,  Boll.  U.  8.  Nat.  Mas.  xu,  134.) 

^t  Lover  Up  thin,  forming  a  narrow,  crcsccnt-shaped  border  aropnd  the  mandibl«. 

UY«  HI*  albsm  (Cope)  Jordan.— TF^f to  Mullet 

Head  small,  5  times  in  length.  Mnzzle  prominent,  bnt  less  so  than 
in  Jf.  wreganuB.  Month  moderate.  Back  a  little  elevated.  Depth 
aboat  3^  in  length.  Dorsal  rays  12-14,  its  free  border  often  incised. 
Scales  6-45-^.  Coloration  very  pale;  lower  fins  white.  Size  large; 
reaches  a  weight  of  4  pounds  or  more.  Catawba  and  other  rivers  of 
North  Carolina. 

(Ajdkoifoaww  albuB  Cope,  Proo.  Amor.  Phil.  Soc.  Phila.  1870, 472;  Jordan,  Man.  Vert. 
316;  Joidao,  BnlL  U.  8.  Nat.  Mas.  xii,  130.) 

IM  ■•  tbalaMlDttlli  (Cope)  Jordan. 

Head  stout,  as  in  M,  velatum^  rather  lou^^,  4  in  length,  flattish  above, 
muzzle  truncate,  not  very  prominent.  Mouth  moderate.  Back  elevated. 
Dorsal  fin  long,  of  14  or  15  rays.  Sea-green  above,  white  below ;  lower 
fins  white.    Yadkin  Itiver.    (Cope.) 

i^9cko8tomua  tlutloMtinua  Coi>ey  Proc.  Amer.  Phil.  Soc.  Phila.  1870, 472;  Jordan,  Man. 
V^^TtaW;  Jonlau,  Bull.  U.  S.  Nat.  Mus.  xii,  131.) 

*^t  Lower  lip  full,  its  posterior  edgo  tmncato. 
rf.  Donal  rays  15-11?  iu  number. 

**••  M.  carpio  (Val.)  Jordan.— Car;>  Mullet  • 

Dorsal  fin  largely  developed,  its  rays  ir>^lS  in  number.  Ilead  rather 
hfge,  3'^^  in  length,  broad  above.  Mouth  large,  with  full  lips.  Eye 
rather  large.  Body  deep,  strongly  compressed,  the  back  somewhat 
«ferated,  the  depth  about  3^  iu  length.  Dorsal  ftii  high  and  large, 
^^r  than  in  any  other  species  of  the  genus,  the  first  ray  about  as 
Jong  as  the  base  of  tlu^  tin.  Scales  r>-i;V4,  quite  largo.  Coloration 
ver}'  pale  and  silvery;  the  lower  fins  white.  Ohio  Valley,  Great  Lakes, 
Jiwl  northward. 

(CtlMfoBittt  oarpio  Valenciennes,  Hist.  Nat.  Poisfl.  xvii,  4r>7, 1844:  Catoatomtts  carpio 
Camber,  vii,  20;  Jordan,  Man.  Vert.  312;  Jonlan,  Bull.  U.  S.  Nat.  Mus.  xii,  lia) 
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dd.  Dorsal  rays  12-11  in  number. 

e.  Scales  largo,  41-50  in  the  course  of  the  lateral  line. 

/.  Caudal  (iu  normal,  the  two  lobes  aboat  equal  and  similarly  colored. 

160.  IKI*  macrolepidotam  (Le  Sueur)  Jordan. — Common  JUd  Hone;  Mullc:-^ 

White  Sucker  ;  Large-scaled  Sicker, 

Head  comparatively  elongate,  bluntish,  rather  broad  and  flatten(3c] 
above,  4-5  in  length.    Body  stoutish,  varying  to  moderately  elongat:e. 
Lips  rather  full,  the  bluntish  muzzle  projecting  beyond  the  large  mouth. ; 
greatest  depth  of  cheeks  more  than  half  distance  from  snout  to  pre- 
opercle.    Eye  rather  large.    Dorsal  fin  medium,  its  developed  rays  12- 
14,  usually  13  in  number,  its  free  edge  nearly  straight,  its  longest  ray 
shorter  than  head.    Scales  large,  about  45  in  the  lateral  line.    Oliva- 
ceous ;  sides  silvery ;  lower  fins  in  the  adult  red  or  orange.    Great  Lakes 
to  Virginia,  southwestward  to  Arizona;   one  of  the  most  abundant 
fishes,  reaching  a  length  of  2  feet  or  more.    The  Red  Horse  of  the  Ohio 
and  Mississippi,  with  the  head  relatively  longer  and  the  mouth  larger, 
is  perhaps  worthy  of  distinction  as  var.  duqtiesni  (Le  Sueur)  Jor.    The 
eastern  form  (var.  macrolej)idotum)  is  scarcely  distinguishable  from  the 
next  species. 

(Catostomus  macrolepidotas  and  duquenni  Le  Sueur,  Joum.  Acad.  Nat.  Sci.  Philo.  i, 
94,105,  1817:  Catoatomus  enjthrurua  Rtf.  Amrr.  Mouth.  Mag.  181S,  :i54:  Catostomui 
duquesni  Giinther,  vii,  18 :  Myxobtoma  macrolcpidota  and  vars.  duqucsni  and  ItKkripnalU 
Jonlan,  Man.  Vert.  313;  Jordan,  Bull.  U.  S.  Nat.  Mus.  xii,  120:  Ptychoaiomus  du- 
qtiesni,  erythrurus^  robustus,  oneiday  lachrynialc^  etc.  Cope,  Proc.  Amer.  Phil  Soc.  1870. 
Myxostoma  euryops  Jordan,  Ann.  Lye.  Nat.  Hist.  N.  Y.  187<5,  348,  is  probably  a  mon- 
strosity of  this  species.) 

161.  m.  aureolum  (Le  S.)  Jordan. 

Head  comparatively  short,  low  and  small,  conic,  5  -5  J  in  length.  Back 
elevated  and  compressed.  Depth  3J  in  length.  Mouth  smaU,  over- 
passed by  the  snout,  the  lips  thin  and  small,  the  greatest  depth  of  cheek 
half  the  distance  from  snout  to  preopercle.  Eye  small.  Coloration 
bright  yellowish  brown,  somewhat  silvery ;  lower  fins  bright  red.  Dor- 
sal rays  13,  the  fin  somewhat  falcate,  its  free  edge  concave,  its  longest 
ray  longer  than  head.  Scales  5-45-4.  Great  Lakes,  Ohio  Valley,  and 
northward. 

{Catoatomus  aurcolua  Le  Sueur,  Joum.  Acad.  Nat.  Sci.  Phila.  I,  95,  1817:  Caio%tomuM 
macrolrpidotus  Giinther,  vii,  18;  Jordan,  Man.  Vert.  314 ;  Jordan,  BuU.  U.  S.  Nat.  Mns. 
xii,  124:  f  Cyprinus  lesueuri  Rich,  Frankliu^s  Joum.  1823,  772.) 

169.  RX.  crassilabrc  (Cope)  Jordan. 

Body  flattish,  the  back  elevated  and  compressed.  Depth  3|.  Muzzle 
contracted,  lower  lip  thick.  Scales  large,  5-44-5.  Dorsal  rays  usually 
12.  Dorsal  fin  elevated  in  front,  its  first  soft  ray  longer  than  tke  base 
of  the  fin.    Color  silvery,  with  smoky  shading  above,  some  of  the  scales 
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l^lackiali  attbelrbaaev^;  lower  flna  white;  topof  bead^  hamoral  bar,  and 
^«r«»l  tin  dusky.  Ncnse  Riverj  Nortli  Oiiroliiiii.  {Cope,)  Probably 
jUkstteai  with  the  preceding. 

(PilfekimUmm  crmaHahrh  Copts  Prtw.  Aiuer,  Phil.  Soe.  PliUn,  1870, 477  j  Jonlatt,  Mini. 

leSi  M*  ran  us  (Capt-)  Jordan, 

Budy  tlattUh,  the  dorsal  outline  elevated^  the  form  being  like  that  of 
U,mrrQ&nns.  Head  small  and  oomo,  Moutli  exceedingly  small,  the 
ittoat  far  overpassing  it,  the  muzzle  being  much  longer  than  in  3L 
mmUabre.  Dorsal  rays  14,  Eye  large.  Coloration  smoky  above,  some 
I  taim  dusky  at  their  bases;  sides  palef  lower  fins  whita  Yadkin 
Eiw,  North  Carolina.    (Cope.) 

(Ftif^eitt&mwt  c^oniw  C*>pt%  Prw.  Am«^T.  Pliil.  Sftc,  PliUa.  1870,  473;  Jord^kn,  Man^ 
T«rL  314;  Jordan,  Bull,  U.  S,  Nat  Mus.  xii,  126.) 

/  Cuidiftl  6n  with  the  upper  lobe  longer  tlaan  tho  lower,  the  two  similarly  colored. 
HI,  n.  tttiNQmin  (HjifO  Jonlim, 

r^mUal  On  with  the  upper  lobe  falcate,  much  longer  than  the  lower, 
at  least  in  the  adult,  the  lobes  similarly  colored.  Dorsal  fin  short  and 
liigb,  fitlcate.  Botly  compressed.  Back  somewhat  elevated.  Depth  3J 
in  knj^th.  Head  conic,  flatti^h,  5i  in  length.  Mouth  very  small,  much 
win  aurmlum^  from  which  it  can  probably  Ijg  diHtingutshed  only  by  the 
fomi  fjf  the  caudal  I>.  12-13,  half  higher  than  long.  Scales  G-4C-5. 
Ohio  Valley  and  Great  Lake  region. 

(CtlMfomiM  anisurus  Raf.  Icbth.  Oh.  54 :  PUjchostomus  brevicepa  Cope,  Proc.  Amer. 
PhiL  8oc  Phila.  1870,  478;  Jordan,  Man.  Vert.  315;  Jordan,  Bull.  U.  S.  Nat.  Mua.  xii, 
126.) 

M  Cindal  fin  with  the  lower  lobe  distinctly  longer  than  the  upper  and  differently 
colored,  the  upper  lobe  in  the  adult  being  rod,  the  inferior  jet-black,  its  two 
lowermost  developed  rays  and  their  membranes  abruptly  pale  (fin  both 
sexes). 
li^  HI.  pasellnruiii  Jordan. 

Body  elongate,  moderately  compressed,  somewhat  elevated  forwards. 
IMh  4^  in  length.  Head  about  the  same.  Mouth  medium,  the  lips 
fcl  Dorsal  rays  13.  Scales  large,  5-44-4.  Coloration  usual,  except 
of  the  caudal  fin ;  other  fins  all  red,  with  blackish  shadings.  Size 
Boudl.    Louisiana  and  Southern  Mississippi. 

(Jordan,  Bull.  U.  S.  Nat.  Mus.  x,  66;  Jordan,  Man.  Vert.  315 ;  Jordan,  Bun.  U.  8. 
^9^  Hub.  xii,  129.) 

^  Scales  very  small  for  the  genus,  about  56  in  lateral  line ;  body  moderately  elongate, 
the  depth  about  4  in  length. 

!€••  n.  alMdsin  (Grd.)  Jordan. 

1  Bhortiah,  coniC|  the  snout  not  much  projecting^  about  4  in  length ; 

Dorsal  fin  small,  with  about  11  rays,  the  last  rapidly 
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shortened.  (Characters  of  mouth  unkuown,  but  probably  similar  -te 
vmcrolepidotum  and  pcecilurum;  it  is  said  to  be  "much  larger  than  in 
F.  conge8tm^\)    Eio  Grande  region.     {Oirard.) 

{Ptifcho8tomu8  albidu8  GnL  Proc.  Acad.  Nat.  Sci.  Phila.  1856, 172;  Jordan,  Man.  Vert 
315;  Jordan,  Bull.  U.  S.  Nat.  Mus.  xii,  128.) 

ddd.  Dorsal  rays  mostly  less  than  12 ;  body  very  slondor. 

167*  W.  cerviuitm  (Cope)  .Jordan. — Jumping  Mullet;  Jump-rocJcs. 

Head  very  short,  roundish  above,  rather  pointed  forwards,  about  5  in 
length.  Cheeks  subvertical,  their  depth  less  than  half  the  distance 
from  snout  to  preopercle.  Mouth  rather  large,  with  thick  lips,  which 
are  strongly  plicate,  the  folds  somewhat  broken  up.  Eye  small.  Fins 
very  small ;  the  dorsal  rays  10-12 ;  free  edge  of  dorsal  straight,  its 
longest  i-ay  less  than  head.  Scales  rather  large,  0-44  to  49-5.  Color 
greenish  brown ;  a  pale  blotch  on  each  scale,  these  forming  continuous 
streaks  along  the  rows  of  scales ;  back  with  more  or  le^s  distinct 
brownish  cross-blotches ;  fins  brownish,  not  much  red,  the  dorsal  black- 
ish at  tip.  Size  spiallest  in  the  genus.  Length  less  than  a  foot.  Rivers 
of  the  South  Atlantic  States  from  the  James  to  the  Chattahoochee. 

(Tcretulus  cervinus  Cope,  Jonrn.  Acad.  Nat.  Sci.  Phila.  1868,236:  PtychostomiM 
cervinus  Cope,  Proc.  Amer.  Phil.  Soc.  Phila.  1870,  478;  Jordan,  Man.  Vert.  315;  Joidaa, 
Boll.  U.  S.  Nat.  Mus.  xii,  129.) 

69.— PI.ACOPHAR¥NX  Cope. 

Big-jawed  SucJcers. 

(Cope,  Proc.  Amer.  Pliil.  Soc.  Phila.  1870,  407:  type  Placopharynx  carinatus  Cope.) 

Suckers  like  Moxostonia  in  all  respects,  except  that  the  pharyngeal 
bones  are  much  more  developed  and  the  teeth  reduced  in  number,  those 
on  the  lower  half  of  the  bone  very  large,  C-10  in  number,  nearly  cylin- 
dric  in  form,  being  but  little  compressed,  and  with  a  broad,  rounded  or 
flattened  grindin^f  surface.  The  forms  and  positions  of  these  enlarged 
teeth  vary  greatly.  In  a  specimen  before  us  the  first  tooth  is  the  high- 
est and  most  compressed,  its  summit  being  rounded  and  then  abruptly 
truncate.  The  second  tooth  is  notably  shorter  and  thicker,  much  largt^r, 
and  rounded  on  top,  the  bodj'  of  the  tooth  serving  as  a  jieduncle  for  the 
swollen  grinding  surface.  The  third  tooth  is  still  shorter  and  similar  in 
form.  The  fourth  tooth  is  similar  to  the  first,  being  much  higher  than 
the  second  and  third,  and  flat  on  top.  The  others  seem  to  be  irregu 
larly  alternated  or  arranged  in  pairs,  a  long  one  and  a  short  one,  the 
long  teeth  in  all  cases  being  the  most  truncated,  as  if  their  surfaces  liad 
been  most  worn  off.    The  mouth  is  larger  and  more  oblique  than  nsnal 
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in  Maxo9tamaj  and  the  lips  are  thicker.    Size  large.    (rAa^/a  broad  sur- 
face; fdpuy^^  pharynx.) 

1€9«  P.  carinatus  Copo. 
Body  oblong,  moderately  compressed,  heavy  at  the  shoulders.  Hea<i 
,  very  large,  3§  in  length  of  the  body.  Eye  small,  behind  the  middle  of 
the  head.  Mouth  extremely  large,  the  lower  jaw  oblique  when  the 
month  is  closed,  the  mouth,  therefore,  protractile  forwards  as  well  as 
downwards.  Lips  very  thick,  coarsely  plicate,  the  lower  lip  full  and 
heavy,  truncate  behind.  Head  above  evenly  rounded  or  somewhat  cari- 
nated.  Scales  d-45-6.  Dorsal  rays  13 ;  ventral  9.  Color  brassy  green 
above;  lower  fins  red.  Oreat  Lakes  and  Mississippi  Valley;  abundant 
in  many  streams. 

•(Cope,  Proc  Amer.  Phil.  Soc.  PhUa.  1870,  467 ;  Jordan,  Mau.  Vert.  311 ;  Jordan, 
Ball  U.  S.  Nat.  Mus.  xii,  108.) 

70.— qVASSIIiABIA  Jordan  &  Brayton. 

Hare-lip  Suckers. 

(Lagochila  Jordan  &  Brayton,  preoccupied.)' 

(Joidin  A  Brayton,  Man.  Vert.  E.  U.  S.  ed.  2,  1878,  401 :  type  LagochiUk  lacera  Jordan 
A     d:  Brayton.) 

^Backers  like  Moxostoma  in  every  respect  excepting  the  structure  of 
the  moath.  Head  shortish,  conical,  with  lengthened  snout;  its  length 
^^  times  in  that  of  the  body,  the  opercular  region  being  reduced, 
80  that  the  eye  is  well  backwards.  Suborbital  bones  narrow.  Fon- 
tanelle  large,  widely  open.  Mouth  large,  singular  in  structure,  in- 
ferior, the  upper  lip  not  protractile,  greatly  prolonged,  closely  plicate. 
lx)wer  lip  much  reduced,  divided  into  two  distinct  elongate  lobes,  which 
Me  weakly  papillose.  The  split  between  these  lobes  extends  backwards 
to  the  edge  of  the  dentary  bones,  which  are  provided  with  a  rather  hard, 
^omy  plate,  as  in  Pantosteus,  The  lower  lip  is  entirely  separated  from 
the  apper  at  the  angles  by  a  deep  fissure.  The  skin  of  the  cheeks  forms 
•  sort  of  cloak  over  this  fissure,  the  crease  separating  this  skin  from  the 
Dioath  extending  up  on  the  sides  of  the  muzzle.  The  crease  between 
the  lips  extends  down  on  the  under  side  of  the  head.  System  of  nnicif- 
^HMis  tubes  well  developed.  Pharyngeal  bones  not  dissimilar  from  the 
n«iial  tyi>e  in  Moxostoma^  rather  weak,  with  numerous  small  teeth. 
Body  elongate,  not  much  compressed,  not  elevated.  Fins  moderate, 
formed  as  in  Moxostoma.  Scales  large,  as  in  Moxostoma^  the  lateral  line 
^ell  developed  and  nearly  straight,  with  about  45  scales  in  its  course. 
Air-bladder  in  three  parts.  Sexual  peculiarities  unknown;  probably 
little  marked.    {QuassuSy  broken  or  torn;  labiaj  lip.) 
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169.  4.  lacera  Jor.  &.  Brayt.^Hare-lip  Sucker;  Cut-Hps;  SpUt-moutk  Stukm;  Jfiqf 
Sucker;  Rahhit-mouth  Sucker, 

Head  short,  conical,  with  IcDgthened  snout,  the  region  between  the 
eyes  flattened  and  with  prominent  mncous  ridges.  Cheeks  and  low« 
part  of  head  rather  swollen.  Opercle  much  reduced,  its  greatest  lengtk 
scarcely  greater  than  the  diameter  of  the  eye.  H^ ad  about  4|  in  leDgtL 
Eye  4^  in  length  of  head,  about  2  in  length  of  the  snout,  its  sitoatiot 
thus  quit6  posterior.  Length  of  the  top  of  the  head  2|  in  the  distaott 
from  the  snout  to  the  base  of  the  dorsal.  Body  rather  slender,  the  fom 
being  between  that  of  Moxostoma  cervinum  and  M.  macrolepidotum^  fhb 
depth  4|  in  the  length.  Dorsal  fin  rather  low,  its  rays  1, 12;  A.  I,7j 
V.  9.  Scales  5-45-5.  Color  olive  or  bluish  brown  above ;  sides  aol 
belly  silvery ;  lower  fins  faintly  orange.  Ohio  Valley  and  southwaid. 
A  singular  species,  abundant  in  some  sections  (Scioto  River,  Clindi 
River,  Chickamauga  River),  but  overlooked  by  naturalists  until  lateff. 

{Lagochila  lacera  Jordan  &  Brayton,  Proo.  Aca<l.  Nat.  Sci.  Phila.  1877, 280:  La§oeUk 
lacera  Jordan,  Man.  Vert.  ed.  2,  311 :  Jordan,  Man.  Vert.  ed.  2,  406 ;  Jordan,  Ball  U. 
S.  Nat.  Mns.  xii,  106.) 

.       Family  XXXI.— CYPRINID^. 

{The  Carps.)  * 

Cyprinoid  fishes  with  the  margin  of  the  upper  jaw  formed  by  the  pre-  \ 
maxillaries  alone  and  the  lower  pharyngeal  bones  well  developed,  falci- 
form, nearly  parallel  with  the  gill-arches,  each  provided  with  1-3  seriei  , 
of  teeth  in  small  number,  4-7  in  the  main  row,  and  a  less  number  in  tlM  ' 
others  if  more  are  present.  Head  naked.  Body  scaly  (except  in  JfeAs  = 
Plugo2)t€nis,  PhoxinelliiSj  and  Aulopyge).  Barbels  2  or  4 ;  absent  in  mort  ' 
of  our  genera,  and  not  large  in  any.  Belly  usually  rounded,  rar^ 
compressed,  never  serrated.  Gill-openings  moderate,  the  membnuNi 
broa^Uy  joined  to  the  isthmus.  Brachiostegals  always  3.  Gills  4^1: 
slit  behind  the  fourth.  Pseudobranchi®  present  (except  in 
etc.).  Xo  adipose  fin.  Dorsal  fin  short  in  American  species, 
in  many  Old  World  forms.  Ventral  fins  abdominal.  Air-l 
usually  large,  commonly  divided  into  an  anterior  and  iK>sterior 
rarely  wanting,  not  enclosed  in  a  bony  capsule.  Stomach 
ap;)endages,  appearing  as  a  simple  enlargement  of  the  in 
Fishes  of  moderate  or  small  size,  inhabiting  the  fresh  watem 
Old  World  and  of  North  America.  Genera  about  200 ;  speok 
1,000;  excessively  abundant  where  found,  both  in  inctt 
species,  and,  from  their  great  uniformity  in  sizei  te 
oonstitutiug  one  of  the  most  difficult  groaps 
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vhichtodistiDgnish  genera  and  species.    Oar  genera  are  mostly  very 
closely  related,  and  are  separated  by  characters  whicb,  although  reason- 
ably constant,  are  often  of  slight  structural  importance.    From  time  to 
time,  different  authors  have  proposed  to  throw  most  of  these  groups  into 
the  genus  Leuciscwiy  a  procedure  which,  without  further  discussion,  may 
be  said  to  have  always  led  to  confusion.    The  spring  or  breeding  dress 
of  the  male  fishes  is  often  peculiar.    The  top  of  the  head,  and  often  the 
fins  or  various  x>ortions  of  the  boily,  are  covered  with  small  tubercles, 
ootgrowths  &om  the  epidermis.    The  fins  and  parts  of  the  body  in  the 
spring  male^  are  often  charged  with  bright  pigment,  the  prevailing  color 
of  which  is  red,  although  in  some  genera  it  is  satin- white,  yellowish,  or 
bhMsk.* 

{Cjffrinidm,  part,  GOnther,  vii,  25-^39.) 

*Doiiil  fin  short,  withoat  developed  spine. 
tAi^bladder  surrounded  by  many  convolutions  of  the  very  long  alimentary  canal. 

(  CampoHtominas. ) 
L  Teeth  4-4,  or  1,  4-4,  0,  with  oblique  grinding  surface  and  slight  book ;  peri- 
toneum black. 

Campostoma,  71. 
tt Ai^b]adder  above  the  alimentary  canal ;  teeth  one-rowed.    (Chondrostominw,) 
t Intestinal  canal  elongate,  more  than  twice  the  length  of  the  body  ;  teeth  with 

grinding    snrfoce    well 
developed;  peritoneum 
usually  black. 
B.  Jaws  each  with  a  conspicuous,  broad,  straight-edged,  horny  i>late ;  tooth  4- 

5,  stout,  bluntish,  hook- 
ed, aud  short. 

ACROCHILUS,  72. 

BB.  Jaws  without  homy  plate. 
C.  TeethG-6,stronglycompre8sed,knife-8hai)ed;  pseudobranchiio  none ;  ru- 
dimentary caudal  rays 
grca  tly     developed; 
scales  very  smiill. 

Orthodox,  73. 

*Ko  progress  can  be  made  in  the  study  of  these  lishes  without  a  careful  exaraina- 
tion  of  the  teeth.  The  pharyngeal  bones  in  the  smaller  species  can  b(^  removed  by  in- 
ierting  a  pin  or  a  hook  through  the  gill-opening,  under  the  slioulder-j^irdle.  Tho 
^h  tbonld  be  carefully  cleaned  with  a  tooth-brush,  or  a  jet  of  water,  <»r  a  j)in,  and 
B>*7  be  examined  by  any  small  lens.  In  most  cases  a  principal  tow  of  4  or  5  teetli 
*iU  be  found,  in  front  of  which  is  sometimes  a  set  of  1  or  2  smaller  ones.  The  two 
■Westre  not  always  symmetrical.  **  Teeth  4-4"  indicates  a  siuj^le  vow  of  4  on  each 
plitryiigeal  bone.  "  Teeth  2,  4-^,  1 "  indicates  2  rows  of  teeth  on  each  side — on  the  one 
•del  in  the  principal  row  and  2  in  the  lesser,  on  the  other  side  5  in  tlie  main  row 
•od  I  in  tho  leaser.  In  the  Levciscine  genera  these  teeth,  or  the  princi])al  ones,  are 
^^ftaicrial,  that  is,  booked  inwanl  at  their  tips.  A  grinding  or  maalicafory  surface  is 
^excavated  space  or  groove  usually  at  tho  base  of  the  hook.  A  flattened  or  bev- 
•Ued  edge  sometimes  simulates  a  masticatory  surface,  and  in  some  of  the  species  tho 
Vioding  surface  is  very  narrow  and  routined  to  but  one  or  two  of  the  teeth.  In  all  cases 
*bere  the  Dumber  of  teeth  is  given  in  tho  specific  descriptions  following,  this  number 
W  besn  T«rified  on  typical  examples  either  by  Professor  Cox>e  or  tho  writers. 

BnU.  Nat  Mus.  No.  16 10 


I 
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CO.  Teeth  5-5  or  4-5;  pseadobranchiiB  piesent;  donal  fin  inaerted  poiti^ 

riorly. 

D.  Lateral  line  complete ;  radiinentary  caadal  rays  nnmeroos;  analbidi 

elongate . .  Latuoa,  7i 

DD.  Lateral  line  incomplete ;  anal  basis  short ;  scales  minnte. 

CUR060MI78,7Sb 

CCC.  Teeth  4-4 ;  dorsal  fin  nearly  median. 

£.  First  (rndimentary )  ray  of  dorsal  slender,  firmly  attached  to  tbelM 

developed  ray. 
F.  Scales  very  small,  85-90  in  the  lateral  line,  which  is  complete. 

ZOPBKKDUM,1l 

FF.  Scales  larger,  35-60  in  the  lateral  line. 

G.  Lateral  line  complete Hybogxatiiu6,77. 

GG.  Lateral  line  incomplete Coliscu8,98 

££.  First  (rndimentary)  ray  of  dorsal  somewhat  enlarged  and  Uoal 

connected  by  wm 
brane  with  the  finldi 
yeloped  ray. 

H.  Lateral  line  incomplete Pimephalks,  H 

HH.  Lateral  line  complete Htborhynchu8|  9 

tt  Intestinal  canal  short,  less  than  twice  the  length  of  the  body ;  teeth  booked,th 

grinding  surface,  if  pni 
ent,  narrow  or  mdiiiMi 
tary;  peritoneom  m 
ally  pale. 
$  Dentary  bones  parallel,  nnited  for  their  whole  length.   (Al 

glauina.) 
I.  Premaxillaries  not  protractile;  mandible  with  a  conspici 

ons  fleshy  lobe  on  esfl 
side  at  base. 

ExoGLOSsm,  fl 
ii  Dentary  bones  arched,   free   from  each  other,  exoepi  I 

the  symphysis.     {Im 

J.  Abdomen  behind  ventral  fins  not  compressed  toanedfi 

the  scales  passing  ovi 
it ;  anal  basis  genoal 
short. 
K.  Teeth  in  the  main  row  4-4. 
L.  Maxillary  without  barbels. 
M.  Jaws  each  with  a  hardened  bony  sheath;  iV 
ray  of  dorsal  8piDe4ft 
eonnected  by  memlMI 
with  the  first  devvlifi 
ray;  teeth4-4.        J 

COCHLOGHAX1IO%I 

MM.  Jaws  without  bony  sheath.  ] 

N.  Lower  Jaw  with  the  lip  thin  or  obtoM%jl 

developed  at  m  M 

lobe  on  mmIi  Mm 

base. 

O.  Mandible,  inteioperole,  and  ^ 

P.  Teeth  4-4,  or  1, 4-4 
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B.  Lateral  line  incomplete. 

Hbmitremia,  83. 
BB.  Lateral  line  complete.... Cliola,  84. 
PP.  Teeth  2,  4-4,  2. 

S.  Lateral  line  complete.. Minnilus,  85. 
SS.  Lateral  line  incomplete;  scales 
small. Protoporus,  86. 
00.  Mandible,  iuteropercle,  and  suborbital  with 
conspicnons,  externallj^ 
visible,  cavernous  cham- 
bers; teeth  1,  4-4,  0. 

Ericymba,  87. 

KK.  Lower  jaw  with  the  lip  developed  as  a  fleshy 

lolie  on  each  side ;  teeth 

4-4 ;  dorsal  anterior. 

Phenacobius,  88. 

LL.  Maxillary  with  a  small  barbel  at  its  extremity. 

U.  Premaxillaries  not  protractile; 
teeth  2,  4-4,  2;  scales 
small;  dorsal  posterior. 
Rhinichthts,  89. 
UU.  Premaxillaries  protractile. 
V.  Teeth  4-4,  or  1, 4-4, 1,  or  1, 4-4, 0. 
W.  Scales  very   small;   dorsal 
posterior. 
X.  Lateral  line  complete. 

AoosiA,  90. 
XX.  Lateral  line  incomplete. 
Apocope,  91. 
WW.  Scales  large;  dorsal  me- 
dian; lateral  line  com- 
plete. 

Ceratichthys,  92. 
VV.  Teeth  2,  4-4,  2. 

Y.  Head  convex  above ; 
teeth  without  grinding 
surface  ..Couesius,  93. 
YY.  Head  flattened  above ; 
teeth  with  grinding  sur- 
face . . .  Platygobio,  94. 
KK.  Teeth  in  the  main  row  5-5  or  4-5. 

Z.  Maxillary  with  a  bar- 
bel ;  premaxillaries  pro- 
tractile. 
I  hooked,  none  of  them  molar ;  teeth  in  the  lesser  row  2. 
idal  fin  symmetrical,  its  rudimentary  basal  rays  not  greatly  developed. 

arbel  minute,  lateral ;  teeth  without  grinding  surface Semotilus,  95. 

barbel  terminal ;  teeth  with  grinding  surface Symmetrurus,  96. 

Adal  fin  unsymmetrical,  the  upper  lobe  much  the  longer,  the  basal  caudal 

rays  greatly  developed Pogonichthys,  97. 

h  partly  molar,  much  enlarged,  obtusely  truncate,  lesser  row  with  2  teeth ; 

scales  small Mylochilus,  98. 

ZZ.  Maxillary      without 
barbel. 
tT  3  teeth  modified,  molar ;  teeth  2,  5-5,  2,  or  2^ 
• MylophabodoNi  99. 
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dd.  Upper  jaw  pTotraotile;  teeth  not  molar, 
e.  Teeth  two-rowed,  2  teeth  in  the  leaser  row. 
/.  Lateral  line  complete. 

g.  Teeth  sabconical,  scarcely  hooked,  sharp-edged,  wide  apart,  the  Imq 
limb  of  the  pharyngeal  bone  elongate. 

Pttohochilcs,  lOO 

gg.  Teeth  compressed,  close-set,  strongly  hooked ;  the  pharyngeal  honec 

the  nsnivl  form. 

K  Caudal  peduncle  slender  and  elongate,  the  caudal  fin  widely  fork« 

its  basal  rudiments  much  developed ;  soaiee  very  small 

head  depressed Gila,  Itf 

kh.  Caudal  peduncle  stout ;  basal  rudiments  of  caudal  little  develope 

Squaucs,  10 

ff.  Lateral  line  incomplete Phoxinus,  U) 

ee.  Teeth  one-rowed. 

-  Lateral  line  complete. 

g.  Mouth  of  moderate  size Leuooh,  M 

gg.  Mouth  extremely  small Opsopceodub,  Id 

—  Lateral  line  incomplete ;  teeth  serrate TRYCHiERODOX,  II 

JJ.  Abdomen  behind  ventral  fins  compressed  to  an  edf 
the  scales  not  passing  over  it ;  anal  basis  usually  eki 
gate ;  dorsal  posterior. 
i.  Abdomen  in  front  of  ventrals  rounded ;  anal  basis  rather  long. 
j.  Teeth  5-5,  with  grinding  surface  and  serrate  edges. 

NOTRMIGONTS,  II 

jf.  Teeth  2, 5-5, 2,  entire,  without  grinding  surface.  Alburkub,  II 
**  Dorsal  fin  short,  posterior,  with  a  strong  spine,  composed  of  two,  the  posterior  i 
ceived  into  a  longitudinal  groove  of  the  anterior;  iini 
border  of  the  ventral  fins  adherent  to  the  body ;  tfltl 
hooked,  without  grinding  surface,  in  two  rows.  {Plt$ 
pterincp,) 
I.  Body  with  small  scales ;  teeth  2,  4-4,  2 ;  no  barbels. 

Lkpidomeda,  II 
IL  Body  scaleless. 

m.  Maxillary  without  barbel ;  teeth  1,  4-4,  1 Meda,  U 

mm.  Maxillary  with  a  barbel ;  teeth  2,  5-4,  2. 

Plaooftbrus,  U 
*** Dorsal  fin  elongate;  dorsal  and  anal  fins  each  preceded  by  a  serrated  apis 
scales   large;    teeth  molar;    species  introduced.    (C 
prinince, ) 

n.  Barbels  4;  teeth  1,  1,3-3,1,1 CtprDW 

fin.  Barbels  none;  teeth  4-4 CaRaMH 


71.~€AI?rP0ST01!IA  Agassiz. 

Stane  rollers. 

(Agassiz,  Amer.  Joum.  Sci.  Arts,  1855,  218:  type  Rutilus  anomalua  Rat.)  ^ 

Body  moderately  elongate,  little  compressed.     Moath  iiocsiaL  J 
jaws  with  thick  lips  and  rudiment  of  a  hard  sheath.    Ftp 
protractile ;  no  barbel.    Teeth  4-4,  or  1,  4-4,  0,  willi  ol 
surface  and  bat  a  slight  hook  on  one  or  two  t^ 


SI.  CTPBINIDiE — CAMP08T0MA.  149 

A  the  abdominal  cavity,  and  entirely  sniionnded  by  many  con- 
of  the  long  alimentary  canal,  which  is  6-9  times  the  total 
the  body.  Ovaries  similarly  enclosed  in  the  alimentary  canal, 
im  Uack.  Pseadobranchiad  present.  Scales  moderate.  Lat- 
present  Dorsal  nearly  over  ventral.  Anal  basis  short  No 
Eerbivoroos.  Seznal  difEbrences  very  great,  the  males  being 
rith  large  taberdes  in  spring.  The  singular  arrangement  of 
tines  in  relation  to  the  air-bladder  is  peculiar  to  Campostoma 
1  known  fishes.    Size  moderate,    {xa/imjy  curve;  ^nofiaj  month.) 

aU,  7&-eD  in  the  Utend  Une ;  teeth  4-4  (f). 

»nuiUiHi  Grd. 

itont    Head  large,  blunt  and  heavy.    Mouth  large,  the  max- 
idling  to  near  the  front  of  the  large  eye.    Tail  rather  short 
»n  brilliant,  precisely  as  in  C.  anomalum.    Head  3| ;  depth  4. 
8;  Lat  L  78.    Chihuahua  Biver.    (Girard.) 
Mi.  Aead.  Nat.  Set  Phila.  1856,  176;  Gtinther,  vii,  183.) 

lodonOe,  48-57. 
14-4. 

BSOHialHBi  (Raf.)  Ag.—SUme-roller;  Stone-lugger. 
rtontish,  moderately  compressed,  the  ante-dorsal  region  becom- 
len  and  prominent  in  the  adult.  Snout  moderately  decurved. 
3ep,  rather  small  and  crowded  anteriorly.  Maxillary  not  reach- 
»po8ite  the  front  of  the  eye.  Color  brownish,  with  a  brassy  lus- 
s,  the  scales  more  or  less  mottled  with  dark.  A  dusky  vertical 
ad  the  opercle.  Dorsal  and  anal  fins  oach  with  a  dusky  cross- 
it  half  way  up,  the  rest  of  the  fin  olivaceous  iu  females,  fiery  red 
ales  in  the  spring.  Iris  orange  in  males.  Males  in  tjie  spring 
hea<l  and  often  the  whole  body  covered  with  large,  rounded  tu- 
In  no  other  Cyprinoid  are  these  nuptial  appendages  so  exten- 
jveloped.  Head  4^ ;  depth  ^.  D.  8 ;  A.  7 ;  scales  7-53-8 ;  teeth 
fiS  inches.  Extremely  variable,  the  young  very  different  in 
Qce  from  the  old  males.  Western  Now  York  to  Mexico,  every- 
bnndant  iu  deep  or  still  places  in  small  streams,  running  up 
ooks  to  spawn  in  spring.  Herbivorous.  One  of  the  most  inter- 
ad  enrious  of  our  fishes. 

Raf.  Ichth.  Oh.  52:  Exoglossum  dMwn  Eirtland,  Boat.  Jouni. 

wfinicephaligm  Cuv.  &.  VaL  xvii,  4«9:  Chondro9Uma  pullum 

^854,  357 :  CampoeUma  oalUpieryx,  mormyrue,  gohiomi-' 

at.  ScL  Phila.  1864,  284:  Campoeioma  noiutum 
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Qrd.  Proc.  Acad.  Nat.  Sci.  Phila.  185G,  176,  from  the  Rio  Grande,  may  be  a  disUnot 
species  (specimens  before  as  have  a  slenderer  head  and  rather  more  compressed  and 
elevated  body  than  is  nsnal  in  C.  anoinalum):  Campoatoma  duHum  Gilnther,  vii,  lb3; 
Agassiz,  Amer.  Joum.  Sci.  Arts,  1855, 218 ;  Jordan,  Man.  Vert.  ed.  2,  287.) 

ttTeethl,  4-4,  0. 

179.  €•  prolizum  (Storer)  Jordan  &,  Gilbert. 

Slenderer  than  C.  anomalum.  Head  rather  shorter  and  narrower. 
Scales  larger  and  less  crowded,  and  the  coloration  more  uniform  waA 
paler,  or  more  silvery.  Head  4f  5  depth  4 J.  D.  8 ;  A.  7 ;  scales  7-49-6; 
teeth  1,  4-4,  0.  Tennessee,  Georgia,  and  Alabama;  abnndant.  Yery' 
similar  to  the  preceding,  bat  probably  worthy  of  specific  distinction  oa 
account  of  the  difiference  in  dentition,  constant  in  all  specimens  exam- 
ined. 

{Leuciscus  prolixus  Storer,  Proc.  Boat.  Soc.  Nat.  Hist.  Jnly,  1845 :  €kimpo$toma  anamth 
lum  var.  prolixum  Jordan,  Ann.  Lye.  Nat.  Hist.  N.  Y.  1876,  326.) 

***  Scales  larger,  about  45  in  the  coarse  of  the  lateral  line ;  teeth  4-4  (f ). 

173.  C.  formosnlam  Grd. 

Head  short  and  blunt,  with  broad,  projecting  snout.  Head  4 ;  depth 
4 J.  D.  8;  A.  7 ;  Lat.  1.  45.  Grayish  above,  whitish  below }  sides  moro 
or  less  marmorate ;  a  black  patch  at  the  base  of  the  caudal  and  on  the 
dorsal.    San  Antonio  River,  Texas.    {Oirard.) 

(Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  176.) 

72.— ACROCHILUS  Agassiz. 

Mard-moutJut. 

(Acrocheilua  Agassiz,  Amcr.  Joum.  Sci.  Arts,  1855,  211:  type  AcrocheUut  alutmona 
Agassiz  &>  Pickering.) 

Body  elongate,  little  compressed.  Both  jaws  with  a  large,  straight, 
horny  plate,  sharp  externally  and  very  consx)icuous.  Upper  jaw  protrac- 
tile. 'So  barbel.  Teeth  4-5,  stout,  hooked,  with  broad  masticatory  sur- 
face. Intestinal  canal  elongate.  Peritoneum  black.  Pseudobranclmc 
present.  Scales  small,  loosely  imbricated.  Lateral  line  present.  Dor- 
sal fin  slightly  behind  ventrals.  Anal  basis  moderate.  Caudal  fin 
broad,  its  rudimentary  rays  recurrent  on  the  caudal  peduncle.  Siz^ 
rather  large,     (axpoq^  sharp;  ;^e?AoT,  lip.) 

174.  A.  alutaceiis  Agass.  &,  TXck.^Hard-TMmtlu 

General  form  and  appearance  of  the  species  of  Gila^  but  the  head  no^ 
depressed,  and  more  blunt  forwurd.  Body  elongate,  not  much  com 
pressed,  its  sides  more  so  than  the  caudal  peduncle ;  the  greatest  deptb; 
over  the  ventrals,  4  in  length.    Caudal  peduncle  very  long  and  slender 
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fT  teTm^ts  lengtli  contained  4|  times  in  the  length  of  the  body,  ita 
^i  depth  2*  iu  its  lengrtU.    Read  nuKlerate,  4^  in  length  of  body, 
Mhhj  the    prodle    cou&idoralily   roiiniled,  the    interorbital    space 
ougly  cxjnvex.     Mouth  horizontal,  subiuferior,  orerlapped  by  the 
broiuly  blunt  snont,  ita  breadth  considerable,  but  the  maxillary  not  ex- 
landing  far  back,  to  opposite  the  front  of  the  eye.     Upper  jaw  pro- 
ftili%  covercnl  with  a  tleshy  lip,  inside  of  which  is  a  small,  straight, 
tilnginuui^  plate,  similar  to  that  on  the  lower  jaw,  but  much  smaller 
I iiut  evident  externally.    Lower  lip  covered  with  a  firm  cartilagi- 
\  sharr*  externally,  the  npper  surface  being  formed  by  if^ 
\U  <lge.    The  transverse  width  of  this  plate  is  between  four  and 

«  times  its  (longitudinal)  breadth.  The  plate  extends  in  nearly  a 
ight  lints  from  one  angle  of  the  mouth  to  the  other;  its  transverse 
th  is  contained  21J  times  in  the  length  of  tho  bead.  Eye  rather 
',  r>J  in  heiid,  IJ  iu  snout,  its  position  anterior  and  not  high  up,  2^ 
iutiTurbital  space.  Dorsal  long,  rather  low,  its  first  ray  just  behind 
fiftst  ray  of  ventrals,  midway  between  the  snout  and  the  middle  of 
hm&  of  the  caudal  fm.  Caudal  fm  very  long,  the  lobes  about  equal, 
than  the  he^d,  widely  Ibrkcd,  the  accessory  mys  at  is  biLse  very 
luuoeruu8  and  recurrent  on  the  caudal  peduncle;  about  eight  of  these 
iy  be  distinguished  on  each  side  of  the  fin.  Anal  fin  nit  her  large; 
Qtrals  broad,  reaching  vent.  Pectorals  moderate,  not  reaching  two- 
liitlH  of  the  distance  to  the  ventrals.  Scales  quite  sniull,  sumewliat 
iWUiled  in  the  skin,  very  loosely  irabricsited,  or  often  scarcely  inibri- 
il  at  all,  the  exposed  surfaces  longer  than  high,  profusely  punc- 
lej  ^quanuition  (piite  irix^gularj  the  st^iiles  smaller  on  back  and  belly 
on  sides,  most  exposed  on  caudal  i)eduucle.  Lateral  line  much 
curved.  Coloration  very  dark,  belly  paler,  but  nearly  all  parts  of  the 
Ijoily  Mtndded  with  minute  dark  i)oints.  D.  10;  A-  9;  scales  2(M55- 
Teeth  4-5,  hookinl,  somewhat  clulishaiied,  with  a  broad  mas* 
'-  Mir1*iM:e,  Peritoneum  black;  intestines  much  elongate,  filled  in 
iien  with  vegetable  substance.  L.  12  inches.  Columbia  River 
tartcs, 

r  Joitm,  ScL  Arts,  xix,  214,  1855 ;  GUntlier,  vii,  *i70 ;  Jordan.  Proc.  U. 

ir3*-ORTI10D05r  GirarcL 
,  Proe.  AemU  SmU  Hex,  Philn.  Idoll,  18^:  typo  Qiia  miorolepithia  Ayres.) 
Bo^f  elongate.    Jaws  normal,  the  npper  prc»tractile,  the  lower  sharxv 
iWiih  a  knob  at  the  symphysis  j  no  barbeL    Teeth  (MJor(>-5, 
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much  compressed,  lancet-shaped,  erect,  nearly  straight.  Upper  limli 
of  the  pharyngeal  bone  very  broad  and  concave,  separated  by  a  deep 
notch  from  the  dentigerons  portion,  the  bone  thin  and  brittle.  Intes- 
tinal canal  elongate,  about  7  times  the  length  of  the  Ush;  x)eritoneEun 
black.  Scales  small.  Lateral  line  present.  Dorsal  fin  opposite  ven- 
trals.  Basal  rays  of  caudal  largely  developed.  Anal  basis  short. 
Pseudobranchio)  none.  Gill-rakers  moderate,  clavate,  the  inner  edge 
fringed.  Size  large.  This  genus  is  related  to  Chondrostomaj  differing 
chiefly  in  the  absence  of  pseudobranchiae  and  of  the  homy  mandibulsff 
plate.    {dffOo<;,  straight 'y  d^wj/,  tooth.) 

175*  O.  microlepidotus  (Ayres)  Grd. 

Body  elongate.    Head  moderate;  the  snout  very  broad;  eye  small, 

about  half  the  length  of  the  snout.    Mouth  terminal,  somewhat  oblique, 

broad,  the  maxillary  not  extending  to  the  eye.    Upper  head  of  surface 

flattish,  with  two  bony  ridges.     Fins  rather  large;  the  caudal  strong. 

Coloration  plain.     Lateral  line  decurved.    Head  4;  depth  4 J.    D.  U; 

A.  8 ;  scales  21-105-12 ;  Vert.  24  +  20.    Teeth  0-6  or  6-5,  formed  much 

as  in  Campostoinaj  but  longer.     Size  large.    L.  12  inches.     Kivers  of 

Oaliforuia;  Great  Basin  of  Utah  {Yarrotc). 

(Gila  microlepidota  Ayres,  Proc.  Cal.  Acad.  Nat.  Sci.  i,  21, 1855;  Girard,  U.  S.  Pacs. 
E.  R.  Surv.  Fish.  237,  tig.;  GUnthcr,  vii,  275.) 

74.— I.AVINIA  Girard. 
(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854, 137:  type  Lavinia  exilicauda  B.  &  G.) 

Body  elliptical,  elevated,  moderat<»ly  compressed,  rapidly  contracted 
to  the  slender  caudal  peduncle.  Head  small,  conical.  Mouth  mod- 
erate, terminal,  oblique;  the  lower  jaw  included.  Scales  moderate, 
not  closely  imbricated,  the  exi)Osed  surfaces  somewhat  hexagonal. 
Ijatonil  liue  decurved,  complete.  Belly  behind  ventrals  entirely  scaled* 
Dorsal  fin  well  behind  ventrals,  its  last  ray  just  in  front  of  the  begin- 
ning of  the  anal,  which  is  rather  elongate.  Caudal  fin  little  forked,  it^ 
rudimentary  basal  rays  much  increased  in  number  and  very  strong- 
Intestinal  canal  elongate,  3  times  the  total  length  of  the  fish;  pe- 
ritoneum dark.  Teeth  4-5  or  5-5,  scarcely  hooked,  cultriform,  witlB 
rather  broad  but  shallow  grinding  surface,  the  largest  standing  UL' 
well  above  the  surface  of  the  bone.  Gill-rakers  rather  long  and  slen  - 
der;  pseudobranchiie  large.  Size  large.  {Lavinia^  a  classical  name^ 
without  special  application  to  these  fishes.) 
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Body  deep,  compressed,  t>ii>eriDg  to  the  caudal  peduncle,  which  is 
my  slender.  Head  small,  short,  conical.  Mouth  rather  small,  oblique, 
tbe  upper  lip  on  the  level  of  the  lower  part  of  the  pupil,  the  maxillary 
fdliDg  short  of  the  eye.  Preorbital  short  and  deep ;  suborbital  moderate. 
^e  rather  large,  anterior,  4  in  head.  Scales  rather  large,  42  in  front 
€f  doraaL  Dorsal  tin  rather  small.  Pectorals  short.  Anal  high  and 
loBg.  Caadal  well  forked,  its  radimental  rays  strong,  about  10  in  num- 
ber. Color  dark  above,  sides  somewhat  silvery.  Scales  with  dark 
ipecks.  Head  4§;  depth  3^.  D.  10;  A.  12;  scales  13-G4-8;  teeth  4-^ 
or  5-5.    L.  12  inches.    Rivers  of  California! 

(Baird  Sl  Girard.  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  137 ;  Giranl,  U.  S.  Pac.  R.  R. 
8vrr.  X,  241:  LeucUcM  eri/koiMia.GUnthery  vii,  248:  Latinia  karat gus  Girard,  Proc. 
AcftL  Nat.  Sci.  Phila.  1856,  184 ;  the  same  species.) 

75.— CHROSOniVS  Rafiucaqne,  1820. 

Red  Minnows. 

(Btflnetqae,  Ichth.  Oh.  47 :  tyi>e  Luxilu$  erythrogasler  Raf ) 

Body  moderately  elongate,  little  compressed.  Jaws  normal ;  no  bar 
beL  Teeth  5-5  or  4-5,  moderately  hooked,  with  well-marked  grinding 
•irfiMe,  Alimentary  canal  elongate,  about  twice  as  long  as  body ;  peri- 
tooeam  black.  Scales  very  small.  Lateral  line  short  or  wanting.  Dor- 
sad behind  ventrals;  anal  basis  short.  Size  small.  Colors  in  spnng 
brilliant.    (//>o<;,  color ;  <yw/xa,  body.) 

*Side4of  the  Ixxly  with  two  Mack  striiK'H  ;  tho  upper  ruiiuing  from  the  upper  auglo 
of  the  operclc  straight  to  the  caudal,  sometiincs  bn'akiiig  up  in  spots  behind  ; 
the  lower  hroailer,  extending  from  the  snout  through  the  eye,  curved  down- 
ward along  the  belly,  and  extending  to  the  caudal,  where  it  ends  in  a  black 
spot  (these  stripes  faint  in  tho  female). 

ItY.  C.  ery ttaroirastcr  AgSLaaxz.—Rcd-beUied  Dace, 

Body  oblong,  tai)ering  each  way  from  the  middle,  little  compressed. 
Head  moderate,  rather  ])ointed.  Mouth  moderate,  teiininal,  oblique, 
the  jaws  about  equal.  Fins  rather  small;  the  dorsal  and  anal  high  and 
Aort;  caudal  long.  Scales  quite  small,  firmly  attached,  but  not  much 
imbricated.  Lateral  line  developed  less  than  half  the  length  of  tlie 
body.  Color  brownish  olive,  with  a  dusky  dorsal  line  and  often  some 
Uackish  si>ots ;  two  black  lateral  bauds  as  above  described ;  between 
ftese  a  bright,  silvery  area.  Belly  below  the  lower  band  abruptly  sil- 
^.  Females  obscurely  miirked.  Males  in  spring  with  the  belly  and 
^empftce  between  the  lateral  bands  bright  scarlet ;  bases  of  the 
»liio  wariet.    In  high  coloration  the  body  is  everywhere 
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minutely  tuberculate  and  tlie  fins  are  bright  yellow.  Head  4  j  depth  1 
D.  7;  A.  8;  scales  16-85-10;  teeth  usually  5-5.  L.  2-3  inches.  Penn- 
sylvania to  Dakota  and  Tennessee;  abundant  in  small  streams;  one  of 
the  most  beautiful  of  our  fishes. 

(Luxilu8  or  Chro8<mu8  erythrogaster  Raf.  Ichih.  Ob.  1820,  47:  LwtiluB  erfthrogatbr 
Kirt.  Bo8t.  Joum.  Nat.  Hist,  iv,  23,  iig.  1844;  Cope,  Cypr.  Penn.  391:  LeucUcMt^ 
throgaster  GUuther,  vii,  247 ;  Jordan,  302.) 

••  Sides  of  body  witb  tbe  uppet  band  beginning  opx>osite  tbe  vent  and  extending 
backward  to  tbe  middle  of  tbe  caudal,  teriniuJEkting  iu  a  black  spot ;  lower 
band  extending  from  snoat  through  eye,  downward  and  backward,  cea&lDg 
at  base  of  anal ;  back  witb  dark  spots  and  cross-bars. 

1T§«  C.  oreas  Cope. 

Form  of  the  preceding,  the  snout  rather  more  obtuse.  Coloration 
similar  to  that  of  the  preceding,  except  for  the  difference  in  pattern. 
The  back  clear  olive-green,  with  dark  cross-bars^  belly,  interspace  be- 
tween the  lateral  bands,  and  bases  of  vertical  fins  bright  crimson;  fins 
otherwise  yellow.  Head  4;  depth  4 J.  D.  8;  A.  8;  Lat.  1,  67^  teeth 
0-5.  L.  2^  inches.  Tennessee  and  Eoanoke  Kivers;  even  more  brill- 
iant than  the  preceding. 

(Cope,  Journ.  Acad.  Nat.  Sci.  Pbila.  1808,233.) 
***  Body  witb  two  black  lateral  bands  on  tbe  side,  which  unite  on  the  caudal  pedun- 
cle, the  lower  broader,  decurved,  the  upper  narrow  and  straight. 

179,  €•  eos  Cope. 

Slenderer  than  the  preceding;  tlie  lateral  line  less  distinct,  often  en- 
tirely wanting.  Variations  in  color  as  in  the  other  species.  Head  4; 
depth  5.  D.  8 ;  A.  8 ;  Lat.  1.  77 ;  teeth  5-5.  L.  2^  inches.  Susquehanna 
Eiver.    Perhaps  a  variety  of  C.  enjthrogaater. 

(Cope,  Proc.  Acad.  Nat.  Sci.  Phila.  18G1,  523;  Cope,  Cypr.  Penn.  391.) 

T6.~ZOPHEi%DUllI  Jordan. 

(Jordan,  Bull.  Haydon's  Geol.  Surv.  Terr,  iv,  7H6,  1878:  type  HyhorhynchM  aideriiu 
Cope. ) 

This  genus  is  very  closely  related  to  Ilybognathns,  differing  only  in 

the  small  size  of  the  scales,  there  being  55-90  iu  the  course  of  the 

lateral  line.    The  physiognomy'  is  somewhat  different,  and  the  dorsal 

fin  is  inserted  more  posteriorly  than  usual  in  Ilyhognathxis.    As  in  Hybo- 

gnathusj  the  teeth  are  4-4,  scarcely  hooked,  with  narrow  grinding  surface, 

and  the  Intestinal  canal  is  elongate,  the  peritoneum  black.     Bocky 

Mountain  region;  one  species  in  Western  Mexico.*    (W^oc,  darkness; 

evdovy  within ;  in  allusion  to  the  black  peritoneum.) 

*  Scales  very  small,  85-90  in  the  course  of  the  lateral  line. 


*Z.  australe  Jordan.    Body  rather  elongate,  formed  much  as  in  Campoatowm  i 
lum,  somewhat  compressed,  the  hack  somewhat  elevated  and  rounded  anteriorly* 
Head  rather  large,  sUghtly  depressed  aboye.    Mouth  moderate,  low ;  the  lower  Jaw 
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mS^«  K.  siderimi  (Cope)  Jor. 

'PhjsiogDomj  o(  Apocope.    Body  fusiform.    Head  rather  small,  acn- 

miDate.    Moath  terminal,  the  upper  jaw  the  longer,  maxillary  reaching 

line  of  orbit.    Mouth  forming  more  than  a  semicircle.   Lower  jaw  hard, 

less  attenuate  than  is  usual  in  Hyhognathvs.    Eye  small,  4y^^  in  head. 

Pins  long,  the  ventrals  reaching  anal.    Color  dark  iron-gray  above,  a 

darker  band  of  the  same  along  the  sides,  above  the  lateral  li^e,  extend- 

ioK  from  the  end  of  the  snout  to  the  middle  of  the  caudal.    Head  4 ) 

depUi  4    D.  8 ;  A.  7 ;  Lat.  1. 88 ;  teeth  4-4.    Arizona.    (Cope.) 

(FjfboribyfiefciM  Bidenw  {laptus  for  Hybognathus)  Cope,  Zoul.  Wheeler's  Expl.  W.  lOOth 
Her.  T,  670, 1876.) 

**  Scales  moderate,  55-60  in  the  coarse  of  the  lateral  line. 

111.  Z.  l^lmnbcaill  (Grd.)  Jor.  &  Gilb. 
I       Body  rather  slender.    Head  moderate,  rounded  in  front.    Color  nni- 
fonn,  sometimes  a  black  spot  at  the  base  of  the  caudal.    D.  8 ;  A.  7 ;  Lat. 
L 58;  teeth  4-4.    Arkansas  and  Indian  Territory.    {Oirard.)    This  spe- 
tm  may,  perhaps,  be  referable  to  Hybognathus. 

(f^mOa  pluwU>M  and  9padicea  Girard,  Proc.  A(»d.  Nat.  Sci.  Phila.  ia56,  178 :  EyhO' 
lifwimtpHmUxu;  Grd.  L  c.  179 :  Dipnda  grisea,  Grd.  U.  8.  Pac.  R.  R.  8urv.  x,  230.) 

TT.— HITBOGIVATHVS  Agasslz. 

(Algama  and  Dionda  Girard.) 

(Aga«iz,  Amer.  Joum.  Sci.  Arts,  1855,  223:  type  Hybognathus  nuchalis  Ag.) 

Body  elongate,  somewhat  compressed.  Mouth  horizontal.  The  jaws 
normal,  sharp-edged;  lower  jaw  with  a  slight,  hard  protuberance  in 
front;  no  barbel;  upper  jaw  protractile.  Teeth  4-4,  cultriform,  with 
oblique  grinding  surface  and  scarcely  any  hook.  Alimentary  canal 
^ongate,  about  4  times  the  length  of  the  body.  Peritoneum  black. 
Scales  large.  Lateral  line  continuous.  Dorsal  over  ventrals.  Anal 
tesis  short.  Size  moderate.  Species  numerous ;  mostly  southwestern, 
and  Utile  known.    {0/^6^,  gibbous ;  r>dOn^^  jaw.) 

'Body  comparatively  elongate,  little  compressed,  the  depth  less  tliaii  two-sevenths  of 
the  length, 
c  8aborbital  bones  comparatively  long  and  narrow. 


^btly  included ;  the  premaxillary  below  the  level  of  the  eye;  the  maxillary  just 
naehing  the  front  of  the  eye.  Lower  jaw  thin-edged,  with  a  slight  syuiphyseal  knob. 
Ej«  mall,  6  in  head.  Scales  small.  Lateral  line  complete,  decurvcd.  Dorsal 
•lightly  behind  ventrals.  Dusky  bluish  above ;  everywhere  with  dark  points.  A 
black  spot  at  base  of  caudal.  Head  4 ;  deptli  4-18.  D.  8  ;  A.  7 ;  seales  10-5G-8;  teeth 
^.  L.  7  inchen.  Lake  Tupataro,  Guanajuato,  Mexico  (west  of  the  Sierra  Madre). 
(JowUn,  Pioc.  U.  8.  Nat.  Mn«  i>^o  -'^o  > 
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1§2«  H.  DUCtaaUs  Ag.— /SiZtorjf  Minnow, 

Body  elougate,  comparatively  slender.    Head  moderate,  rather  short, 

the  profile  evenly  carved.    Eye  large,  rather  longer  than  muzzle,  about 

4  in  head.    Upper  jaw  heavy;  lower  jaw  thin.    Scales  large  and  silvery. 

Lateral  line  decurved,  12-14  large  scales  in  front  of  dorsal.    Olivaoeooi 

green  above,  translucent  in  life ;  sides  clear  silvery,  with  bright  leflee* 

tions.    Finf  unspotted.     Head  4;  depth  4^.    D.  8;  A.  7;   teeth  4-4{i 

scales  5-38-4.    L.  5-7  inches.    A  graceful  minnow,  abundant  in  moit 

streams  from  IS'ew  Jersey  to  the  Upper  Missouri  and  southward.    Ai 

here  defined,  more  than  one  species  may  be  included ;  but,  if  so,  tte 

authors  are  unable  to  distinguish  them.) 

(Agassiz,  Amer.  Joum.  Sci.  Arts,  1^^,2*24;  GUnther,  vii,  jL84 :  Hifhognaikm»  argpUkf 
ecantfiy  anil  regius  Gril.  Proc.  Acud.  Nat.  Sci.  Phila.  1856,  182, 209 :  Hybognatkiu  repto 
GUnther,  vii,  185:  Hybognathiis  oemerinus  Cojie,  Proc.  Amer.  PhlL  Soc.  Phlla.  1870^ 
466:  JIffbofjnathusarffiftUis  Jordiin,  2S0.) 

1§3«  H.  amaros  (Grd.)  Jordan. 

Head  very  short,  small  and  blunt ;  front  convex  rather  than  d^ 
clivous,  as  in  J7.  nuchalis.  Suborbital  bones  rather  narrow,  about  as  in 
JT.  nuchalis.  Scales  moderate,*l6  in  front  of  the  dorsaL  Coloration  at 
J7.  nuclialisj  but  size  much  smaller.  D.  8;  A.  7  5  Lat  L  35-^;  teeth 
4-4.    Rio  Grande  region. 

(Algoma  amara  Grd.  Proc.  Aoa<l.  Nat.  Sci.  Pliila.  1856, 180.) 

1§4.  n.  flavipinnis  Cope. 

^'Tbis  fish  difi'ers  from  H.  argyritis  {nuchalis  of  the  present  memoir)  te 
the  smaller  scales  and  quite  different  coloration.  Eye  large,  horizon- 
tally oval,  its  length  2§  in  head,  and  equal  to  interorbital  width.  Ihi 
muzzle  is  shortly  decurved  to  the  mouth,  which  is  terminal  and  sheet 
The  extremity  of  the  maxillary  extends  half  way  from  the  end  of  the 
muzzle  to  the  line  of  the  orbit.  Origin  of  ventral  fins  below  or  alitde 
in  advance  of  the  base  of  the  first  dorsal  ray.  The  pectoral  is  sherti 
not  nearly  reaching  the  ventral,  which  in  turn  falls  far  short  of  fl» 
vent.  The  lateral  Hue  rises  anteriorly.  The  occipital  region  is  convei 
and  rather  wiile,  the  interorbital  region  nearly  flat.  Color  dusky  above^ 
a  wide  dusky  lateral  band,  separated  by  a  pale  band  from  the  back.  A 
faint  dark  spot  at  base  of  caudal.  Fins  pale  yellow,  unspotted.  Hfli^: 
51  yi  length,  with  caudal  fin;  depth  a  little  mote.  D.  8;  A.  7  orM| 
scales  7-41-4.    L.  2^  inches.    Llano  River,  Texas.**    (Cope^  MS&)      " 

1§5.  II.  uiKroUeniatus  Cope. 

Similar  to  H.  Jlatipinnis,  but  with  larger  scalea.    V«p 
uatiug  a  little  in  advance  of  the  first  doFsal  iftv- 
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less  than  one-third  the  length  of  the  hend  and  a  little  less  than  the  in- 
terorbital  width.  Ventral  fin  nearly  reaching  vent.  Color  dusky,  with 
i  tiaok  lateral  band.  Fins  plain.  Head  5  in  length,  with  candal ; 
dflpth  the  same.  B.  8;  A.  8;  scales  5-34-3.  L.  2^  inches.  Medina 
Biver,  TexBs.  [Cope,  MSS.) 
ft.  Snborbitel  bones  short  and  deep. 

IN.  H.  i^lBCif  M  Grd. 

Hettd  short  and  blnntish.  Body  stontish.  Eye  small,  shorter  than 
noat,  about  6  in  head.  Scales  moderate,  about  10  in  firont  of  the  dor- 
aiL  Sise  oomparatively  small.  Grayish  above,  silvery  below.  Head 
^;  depth  4^.  D.  8;  A.  7;  Lat.  1.  40;  teeth  4-4.  Mississippi  Valley  to 
UtiL    (Possibly  two  species  are  here  included.) 

(Oinud,  Ptoc.  Aesd.  Nat.  Sci.  Phila.  185S,  182:  Hyhoffnathu$  nuohaUB  Cope,  Proc. 
Aner.  m\.  8oo.iPhila.  1874,  66:  Hyhognathus  nw^lU  Joxdan,  289;  probably  not  of 
Apirii.) 

itt.  Saborbital  bones  unknown;  small  species  of  the  Texan  region. 
Ity.  H.  episc^pas  (Grd.)  Jordan. 

Slender  and  gracefhl,  fhsiform  in  profile,  and  compressed,  with  the 
baft  slightly  arched.  The  head  is  large,  forming  about  the  fifth  of  the 
bogth.  Eye  large  and  subcircular,  the  diameter  3^  in  head.  Fins 
•oderate.  Scales  large,  the  lateral  line  following  the  middle  of  the 
lankii.  Dusky  above,  a  blackish  band  along  the  sides,  ending  in  a 
dusty  blotch  at  base  of  caudal.  Fins  uninarkeil.  Scales  with  fine 
Uick  dots.  D.  8;  A.  8;  Lat.  I.  39.  L.  3  inches.  Rivers  of  Texas. 
(Otrard.)  This  or  some  vpry  similar  siwicies  occurs  in  Southern  Illinois. 
(Aries.) 

{Omdm  epi$copa,  sereiia,  texentisy  papalis,  argentoeaf  and  chrysUia  Girard,  Proc.  Acad. 
Hat8cL  Phila,  1850,  177-178.) 
111.  H.  fluviatilis  (Gnl.)  Jor. 

Form,  size,  and  coloration  of  H.  amaruSj  but  the  mouth  and  eye 
ttuiller  and  the  scales  smaller.  D.  8;  A.  7;  Lat.  1. 40;  16  scales  before 
dorsal    Snout  tuberculate  in  spring  males.    ^New  Leon.    {Girard,) 

UlgnuifluviatUis  Grd.  Proc  Acail.  Nat  Sci.  Phila.  1850,  Itfl.) 
*'Bodj  shorty  doop,  comiiresscxl,  the  depth  about  two-seveutha  of  the  length. 
lit.  H*  melanops  (Grd.)  Jor. 

Head  moderate,  4J  in  length.  Snout  rounded.  Eye  medium.  Black- 
Wi  above;  sides  smoky,  with  black  dots;  a  black  spot  at  base  of  caudal. 
Depth  3 J.  D.  8;  A.  7 ;  Lat.  1. 43;  teeth  4-4.  L.  2^  inched.  Rio  Grande 
legion.    {Oirard,) 

{Dindm  mtlaiufp§  and  oouchi  Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  178;  Jordan, 
taL  U.  ft.  QM.  Snrv.  iy,  No.  2,  402.) 
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T§.— COI.ISCIT9  Cope. 

(Cope,  Hayden's  GeoL  Surv.  Wyom.  1872,  42t7:  type  CoUseus  parietaUt  Cope.) 

This  genus  differs  chiefly  from  Hybognathua  in  having  the  lateral 
incomplete  or  obsolete.  The  mouth  is  oblique,  and  the  dorsal  f 
advance  of  the  ventrals.  {x6Xo<;,  deficiency;  in  allusion  to  the  incom 
lat^al  line.) 

190.  G.  parletalis  C<)pe. 

Body  moderately  elongate.  Head  wide,  especially  behind,  il 
obtuse.  Lips  equal.  Mouth  descending  obliquely,  the  maxillai 
quite  reaching  the  orbit.  Eye  d§  in  head.  Scales  small,  the  tu 
the  lateral  line  present  on  7  of  them ;  14  in  a  transverse  series.  I 
flu  midway  between  snout  and  caudal.  Suborbital  bones  slender, 
oration  silvery^  unspotted.  D.  7;  A.  8;  Lat.  1.  42;  teeth  4-4.  ] 
inches.    Missouri  Eiver  at  Saint  Joseph;    (Cope.) 

(Cope,  Geol.  Surv.  Terr.  Wyom.  for  1870,  1872,437;  Jordan,  289.) 

79.— PimEPHALES  Rafinesqne. 

Fat-heads. 

(Rafinesque,  Ichth.  Oh.  1820,52:  type  Pimephales  promeUu  Ba£) 

Body  short  and  stout,  little  compressed.  Head  short  and  roc 
Mouth  small,  inferior ;  upper  jaw  protractile ;  no  barbel.  Teeth  4-^ 
oblique  grinding  surface,  usually  but  one  of  the  teeth  hooked.  1 
over  ventrals,  its  first  (rudimentary)  ray  separated  from  the  n 
membrane.  Anal  basis  short.  Intestinal  canal  elongate.  Periti 
black.  PseudobranchiaB  present.  Scales  rather  small.  Laten 
incomplete.    Size  small.    (;r(/xeii77c,  fat;  xe^aXij^  head.) 

19 !•  P.  promelas  Haf.— Fat  head ;  Black-head  Minnow. 

Body  very  short  and  deep.    Head  short,  everywhere  convex,  i 

globular  in   adult  males.    Mouth  small,  inferior,  horizontal. 

deep,  closely  imbricated.    Lateral  line  almost  wanting,  on  5-20 

only.    Olivaceous,  the  dorsal  with  a  large  black  bar  across  it, 

half  way  up,  most  distinct  anteriorly,  appearing  as  a  simple 

shade  in  the  young.    Male  fish  dusky,  the  head  jet-black,  with  f 

large  tubercles  on  the  snout  in  spring.    A  dusky  shade  along  si 

caudal  pedui\cle.    Head  4;  depth  4.    D.  I,  7;  A.  7;  scales  7-47-* 

4-4.     L.  2^  inches.    Ohio  Valley  to  the  Upper  Missop*' 

abundant  in  sluggish  brooks.    Varies  greatly  with  i 

(Raf.  lohth.  Oh.  53:  Pinuphalea  faaoiatw  Grd.  Pioo.  Aat4 
180 :  Plargp%9  mtHamoc^Kalut  Abbott,  Proo.  Aoad.  N»t  8^ 
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Kie,  Acad.  Nat.  Sci.  Phila.  1864,282  (from  Michigan,  may  bo  a  diatiDct 

I;  tlic  s«:«1gs  aoid  to  be  Lat.  I.  40^  ouly  thrve  scriea  between  the  lateral  lino 

|]ldi1u^  vputiuU;  5-7  ii^ually  in  P.  pronitlas):  Pimephalts  agaasL-ii  Cope,  Cypr*  Pena. 
a^;  CttftUurn  vii.  181 :  rimtphalvi  mikni  GUiitbur,  vii,  181;  Jordan,  288.) 

§a.— IIlBORIiTNCIiUS  jCgatmt. 
» Ara«r.  Jotmi.  SoL  ArU,  1855,  212:  type  Uinnilmi  notatm  Haf.) 
igeoos  differs  from  Pimephalcs  only  in  biivitig  the  lateral  line 
complete.    The  maxillary  is  often  provided  with  a  rudimentary  or  obao- 
^ktebarboL    (tv?*;^,  gibbous  f  /JwriT"*?  snoiit.) 
» of  mouth  without  trace  of  barbeL 

ll^t.  n.  ccinfertus  Grd. 
A^fiect  of  PimephaJeit  promelas*  Body  stout,  the  back  moderately 
ooviix.  Head  wide,  formed  as  in  the  preeedin^  species.  ]Mouth  term- 
kiJil^  very  small,  oblique.  Eye  4  in  head.  Fins  small.  Lateral  line 
iiwmUy  wanting  on  sijome  of  the  scales  along  the  sides.  Color  essentially 
I  lu  Pimephalcs  promda^,  the  males  even  dtixker ;  the  head  black ;  a 
|baad  black  band  across  the  dorsal;  borders  of  anal  mul  border  of 
ntTAh  and  jKHitorals  black;  the  lower  fins  said  to  be  edged  with  white 
life;  body  somewhat  mottled.  Females  more  elongate,  plainly 
tAnmX,  Head  5^ ;  depth  33.  D.  I,  8;  A.  7  5  Lat  L  43;  teeth  4-4*  L. 
pi  indies,  Arkansas  Iliver  to  the  Rio  Grande;  abinulant.  This  species 
J  iatermediate  between  Jlyhorhytichus  and  Pimephalcs. 

kmM  confrrtua  (  5  )  ^^nd  PimephahB  macuhsui  (  ^  )  Grtl*   Proo,  Acad.  Nat. 
L1«^,  1^:  HyfMxrhffn4^ua  wiffcUtiJi  Cope,  ZiJiil.  \VhtHjU»r*s  Expl.  W,  lOOth  Mcr,  v,  G71.) 

|tt,  n»  natAtns*  (Rat)  Ag.-^Blunt-noard  Minnou\ 

rather  elongate,  not  elevatAjd,  moderately  compressed.    Ilead 
derate ;  the  miizzle  blnnt  and  convex ;  top  of  the  head  depressed, 
.vertical.    Jflouth  small,  inferior,  horizontal.     Fins  small ;  the 
lorate,  the  fii*st  ray  distinct  and  spine  like  in  the  male,  slender 
I  t!ic  female.    Anal  small.    Caudal  fin  short.    Scales  moderate,  deep, 
ely  tnbricated.    Scales  in  front  of  dorsal  small  and  crowded.    Eye 
ftle.    Color  olivaceous,  little  silvery;  sides  bluish;  a  black  spot  on 
Idomil  On  in  front,  near  the  base ;  a  dusky  shade  at  base  of  caudal ; 
Bttlei  in  spring  with  the  black  on  the  dorsal  moi^  extended  and  the 
wholly  black ;  snout  with  about  14  dispiTiportiouately  large  tuber- 
4  J  ;  depth  5.    D.  I,  8;  A,  7;  scales  C--15-4  ;  teeth   1-4.     L, 
Kew  York  to  Arkansas;  generally  abundant^ 

immmUua  motaiu*  Ba£  Ichth.  Oh.  47;  GUnther,  vU,  162;  Jordan,  238:  Cat<>$iomu9 


agnselDg  clooely  with  thia  Bp«ctce,  but  having  the  inteatiu^  no  lonf^r 
Uody  (aa  in  Coohlognaih^t^)^  havo  boen  lately  aeut  as  from  llUnoiA  Eiver  by 
ForbM. 


160    CONTRIBUTIONS   TO  NORTH   AMERICAN  ICHTHTOLOOT— IV. 

melcnotus  Haf.  Ichth.  Oh.  58 :  Byhorhffnchus  penpUsuuB  Gid.  Proc.  Acad.  Nat  8cL  Phih. 
M66,  185:  Hyhagnathua  perspicuua  GUnther,  vii,  185.) 
**  Angle  of  month  with  a  minute,  thickish  barbeL 

194.  H.  superciliosus  Cope. 

Head  broader,  more  ridged  above.  Caadal  and  anal  fins  more  dusky ; 
otherwise  like  the  last,  from  which  it  may  be  distinguished  only  by  tto 
presence  of  the  small  barbel.  With  the  last,  equally  widely  distrilK 
ated,  and  even  more  abundant.    Probably  a  variety. 

(Cope,  Joam.  Acad.  Nat.  Sci.  Phila.  1868,  234;  Jordan,  289.) 

§1.— EJ^OGliOSSIJllI  Rafinesqne. 

(Rafinesqne,  Jonrn.  Acad.  Nat.  Sci.  Phila.  i,  420,  1818:  type  Exoglommm  Utmwlnwm 
'RAf.=Cifpritiu8  nuixilHngua  Lie  S. ) 

Body  moderately  elongate,  little  compressed.     Mouth  peculiar,  tke 
mandible  being  contracted  and  Incurved,  its  outline  strongly  thM» 
lobed.   This  api^earance  is  due  to  the  fact  that  the  dentar>'  bones  lie  isbm 
together,  parallel,  and  are  united  throughout  their  length,  instead  d 
forming  a  broad  arch,  as  in  all  other  Cyprinoid  fishes.    The  lower  lip  ii 
represented  by  a  broad  fleshy  lobe  on  each  side  of  the  mandible.    Up> 
per  jaw  not  protractile.     (Jpper  lip  thick,  somewhat  plicate.    Phaiyi- 
geal  bones  small.    The  teeth  hooked,  without  grinding  surface,  1,  4-4,  L 
Scales  moderate.    Lateral  line  complete.    Fins  without  spines.    Donai   i 
slightly  behind  veutrals.    Anal  rays  7-8.    Isthmus  broad.    Gill-rak€fi   I 
weak.     PseudobranchiiB  present.     Air-bladder  normal.      Alimentaiy   ^ 
canal  short ;  ])eritoiieum  white.      Size  moderate.     One  of  the  hkmI 
strongly  marked  genera  of  Cyprxmdce^  with  a  single  species.    (rc«,  oot* 
side;  ykm^tGa^  tongue.) 

195.  E«  inaxsllin||:ua(Le  Sueur)  IIaldpman.—Ctf/-7i/w;  Stone-toter, 

Body  rather  stout,  little  compressed.    Head  large,  broad  and  flattisk 

above,  with  tumid  cheeks.    Mouth  moderate,  slightly  oblique,  the  end 

of  the  maxillary  not  reaching  the  line  of  the  orbit    Upper  jaw  longer 

than  lower.    Scales  rather  crowded  anteriorly,  those  in  front  t)f  tkln 

dorsal  small.    Color  olivaceous;  smoky  or  dai'k  above;  a  blackish  btf 

behind  oihmtIo,  and  a  dusky  shade  at  the  root  of  the  caudal  in  ^ 

young;  fins  unmarked.     Head  4;  depth  4J.    D.  8;  A.  7;  scales 

teeth  1,  4-4,  1.    L.  G  inches.    Western  New  York  to  Virginia;  al 

dant  in  the  Susquehanna  Basin,  but  not  widely  distributed.    One  of 

most  singular  of  the  CyprinUlcc^  distiuguished  at  sight  by  iti  H 

lobed  lower  jaw. 

{Cjfprinu9  maxillingua  Le  Sueur,  Journ.  Aca<1.  Nat.  Sol*  FUla.if  9^ 
188;  Jordan,  308;  Cope,  Cypr.  Penn.  181)6,360.) 
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^^^H  92.— COC II  Lao  MATH  US  BaLrd  &  Glmrd. 

^^BVutmrdp  l^*nic.  Acad.  Nat.  Sci.  Phila,  lb54,  156 ;  typo  Cochl^mthu$  omatu§  B, 

I  TbiK  genus  lias  the  geuoral  cbaracter  and  api>eaniiice  oi  Ryborhynchm^ 
Hb^titioti  aiui  tLe  stmeture  of  the  fins  beiu*^  tbts  same;  the  teeth, 
lfiini?er,  rather  uiore  strongly  hooked  and  with  deeper  grindiug  snr- 
Hue.  It  dlffefj^  in  the  structure  of  the  jaws,  which  are  [irnvided  each 
bilha  hard  cutting  phite,  to  all  appearance  precisely  like  the  Diodonii- 
Kthedmrp  l>ony  edge  being  surrounded  by  the  us^nal  lip.  First  ray 
far  dorsal  separated  by  menibraue,  and  spine  like,  as  iu  llyborhynckus 
wl  Pimephales.  xViiinentary  canal  short.  Peritoneum  white,  Pseudo- 
Biodiijfi  present-  Lateral  line  comi»lete.  Anal  fln  small,  {xoxloq, 
aUI;  prtftfiA^,  jaw ;  the  covering  of  the  jawa  being  hard,  like  shell.) 

tH,C.  ornnfo^  Buird  A:  Girarfl.— /7«r/f-m««<ft  Minvme. 

Afipeurance,  dornal  fin  and  coloration  essentially  as  in  Uyborhynchm 

mtatu$>    Bodj'  moderat*4y  elongate.    Head  rather  long.    Scales  coni- 

jMUtitively  large.    Dorsal  fin  over  the  venlrals,  rather  high.    Anal  fln 

^^■iiDan.    Caudal  fin  short.     Dorsal  fill  with  a  black  spot  near  the 

Hni  firont  and  a  dusky  blt*teh  behind.    The  dorsal  spine  conspicii- 

W^   Caadul  fin  with  a  dusky  nie<lian  l>and,  in  front  and  behind  which 

11  a  paid  an?a.    A  dusky  lateral  baud.     Snout  tuberculate  in  spring 

ottlfiiy  Bs  in  Ihjhorhttnchm,     Heiwl  4  ;  depth  4|.     1).  8  j  A.  G  j  Lat.  I.  40  j* 

laidil-4,     L,  .'4  inches.    Rio  Grande.    A  singular  little  fish,  with  the 

noitth  retiembling  that  of  Vhondrmtoma  or  Acrochilm^  but  the  strnctuie 

otewiae  rei«embling  neither, 

I  (Bttid  &  Qifxnl,  Proc.  Acad.  Nut,  8ci.  Phila.  1854,  158  j  GUuther,  vii,  X87.) 

Itl.c.  Iitiriiftnifiii  Cope. 

*A  lUh  of  rather  uniibroi  diameter  and  deep  caudal  peduuch*.  The 
[  is  oblong  and  rather  wide  above.  The  muzzle  has  a  decurved  jiro- 
»nd  temdnal  mouth.  The  orbit  is  large,  3f  in  bead,  a  little  less 
ItUE^le  and  than  intcrorbital  space.  Head  wide  behind  and  Hat 
Til©  infraorbital  bcmes  are  narrow,  while  the  i>reorbital  is  large, 
*i4fc  0011  w%  inferior  and  concave  superior  border.  Maxillary  not  quite 
fwicliiiig  line  of  orbit.  Ventral  fins  inserted  opposite  second  or  third 
4dtial  r.iy,  reaching  to  vent.  Anal  fln  small.  Pectorals  refujhiog  three- 
ttfci  In  vent  rain.  Color  silverj,  without  ilark  markings,  except  a  black 
ipMat  the  base  of  the  caudal  and  on  the  anterior  rays  of  the  dorsal. 
Bfetd  5  in  lengtJi,  mth  the  caudal  fin ;  depth  a  little  le^s,  D.  8;  A.  7 ; 
1  7-.T4-f  L.  2i  imihes.  Trinity  Kiver,  Texas,"  (Cope,  MSS,) 
BulL  Nat-  Mas.  Ko.  16 U 
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§8.— HEMITBEiniA  Cope. 

(Cope,  Proc.  Amer.  Phil.  Soc.  Phila.  1870,  462 :  type  Hemitremia  vittata  Cope) 

Body  moderately  elongate.  Mouth  normal.  No  barbel.  Te^ 
(4-5  or  5-5),  hooked,  with  grinding  surface.  Scales  large.  Latera 
incomplete.  Dorsal  fin  slightly  behind  the  ventrals.  Anal  basis  c 
Species  of  small  size.  The  typical  species,  of  which  but  a  single  i 
men  is  known,  has  the  teeth  4-5 ;  the  normal  number  is  probablj 
however,  as  in  the  other  species.  If,  however,  the  teeth  in  JT.  t 
are  permanently  5-4,  the  remaining  species  may  stand  under  tl 
neric  name  of  Chriope.*    {r^/U,  half;  rp^fiaj  pore.) 

•  Teeth  4  -5  T    ( Hemitremia. ) 

19§.  H.  vittata  Cope. 

Body  stout.    Head  very  short,  the  muzzle  obtuse.     Mouth  i 
oblique,  the  maxillary  not  reaching  the  orbit.    Eye  large,  3^  in 
equal  to  length  of  muzzle.    Dosal  fin  beginning  a  little  behind  tb< 
trals.    Lateral  line  developed  for  about  half  the  length.    Goloi 
dark,  a  dark  lateral  band,  above  this  a  pale  shade,  the  belly  pale. 
^;  depth  4^.    D.  8;  A.  7;  scales  6-38-4;  teeth  5-4  (or  5-5). 
inches.    Hols  ton  Kiver.    {Cope.) 

(Cope,  Proc.  Amer.  Phil.  Soc.  Phila.  1870,  462.) 

•  •  Teeth  4-4.    (  Chriope  Jor. ) 

199.  H.  bifrenata  Cope. 

Body  rather  slender,  the  caudal  peduncle  somewhat  contracted, 
moderate,  the  muzzle  very  obtuse.     Mouth  oblique,  the  jaws 
equal.    Upper  lip  opposite  lower  part  of  pupil.    Eye  large,  3  in 
longer  than  muzzle.    Lateral  line  developed  for  a  very  short  dh 
only.    Thirteen  scales  before  dorsal.    Straw-colored,  the  scales  b 
edged  above.    A  shining  black  band  from  snout  through  eye-to  o 
An  orange  band  above  this  on  the  snout.    Eegions  below  the 
band  silvery.    Head  4^;  depth  ^.    D.  8;  A.  7;  scales  5-36-3; 
4-4.    L.  1^-2  inches.    Massachusetts  to  Maryland.    A  small  bal 
handsomely  colored  species. 

(Hyhopsis  bifrenatus  Cope,  Cypr.  Penn.  186C,  384.) 

200«  H.  maculata  Hay. 

Body  long  and  slender,  slightly  elevated  at  the  dorsal^  •*"^ 
compressed.     Head  flattened  above.    Snout  rounded* 
terminal,  slightly  oblique,  maxillary  not  reaching  to  « 

*  CkHope  Jordan,  Boll.  Hayden'a  Geol.  8iirv.  Tea.  iv- 
1f\firentUu$  Cope.    (XP^^  yrant ;  on^^  pore.) 
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equal  to  snout,  3}  in  head.  Dorsal  slightly  behind  ventrals,  nearer 
BDoat  than  base  of  caudal.  Lateral  line  with  pores  on  8  or  10  scales 
only.  Straw-color;  a  narrow  dark  dorsal  band,  and  a  dark  streak  on 
each  side  of  anal.  A  plumbeous  lateral  band,  and  black  specks  on  each 
scale.  A  black  spot  as  large  as  the  eye  at  base  of  caudaL  Head  4J ; 
depth  5.  D.  8 ;  A.  8  5  scales  5-38-3 ;  teeth  4-4,  with  grinding  surface. 
L  2}  inches.  Ghickasawha  Biver,  Mississippi.  {Hay.) 
(Hay,  Proc  U.  8.  Nat.  Mus.  1880,  505.) 

If  !•  H.  heterodon  Cope. 

Body  moderately  stout,  the  back  compressed  and  somewhat  elevated. 

Head  rather  pointed,  the  muzzle  acuminate.    Mouth  oblique,  the  lower 

jaw  projecting,  the  upper  lip  opposite  the  upper  rim  of  pupil.    Maxillary 

extending  to  opi>osite  front  of  orbit.    Thirteen  scales  in  front  of  dorsal. 

Eye  3  in  head.    Color  olivaceous.    A  blackish  dorsal  band.    Sides  with 

a  leaden  or  dnsky  band.    D.  8 ;  A.  8.    Scales  5-36-3,  the  lateral  line 

extending  about  half  the  length  of  the  body.    Teeth  4-4,  often  crenate. 

L  2}  inches.    Michigan  and  Wisconsin. 

(AVbwmop9  heterodon  Cope,  Proc.  Acad.  Nat.  Sci.  Phila.  1864, 281 :  Hyhopsis  heterodon 
Cope,  Cypr.  Penn.  382 :  Lehtciscua  heterodon  GUnther,  vii,  261 :  Hemitremia  heterodon  Jor* 
din,Maii.  Vert.  303.) 

84.-CI.IOI.A  Girard. 

Silver  Fins. 

{Codoma,  CifprineUOf  MonianOj  and //Mf?80«iM«  Girard  ;  Photogetm  and  ffylopsis  CoitQ  ] 
Graodus  Giiuther;  Erogala  Jordan.) 

(Giranl,  Proc.  Acad.  Xat.  Sci.  Phila.  185G,  192  :  type  Ceratichthys  vigilax  Bd.  &  Grd.) 

Body  ovate,  oblong,  or  elongate,  usually  compressed.  Mouth  normal, 
nsaally  rather  small.  No  barbels.  Scales  various,  commonly  large,  often 
closely  imbricated.  Lateral  line  complete,  usually  decurved.  Dorsal  lln 
generally  more  or  less  behind  veutrals.  Anal  short  or  rather  elongate. 
Teeth  4-4,  or  1,  4-4,  0,  or  1, 4-4, 1*  (1,  4-4,  2  in  one  species),  hooked,  with 
or  without  grinding  surface,  the  edge  often  more  or  less  serrate.  Intes- 
tinal canal  short.  Peritoneum  mostly  pale.  INIales  in  spring  usually 
prickly,  with  the  fins  charged  with  red  or  white  pigment.  A  very  large 
group  of  small  fishes,  usually  brilliantly  colored ;  abundant  in  all  our 
kSouthern  and  Eastern  rivers,  and  extending  southward  to  Western 
3Iexico.t    All  are  American.     (A  coined  name.) 

*Said  to  be  1,  3-3,  1  in  one  species,  C.  cohitia.  If  this  be  true,  the  latter  sjiecies  will 
form  the  type  of  a  distinct  geuus,  Tiaroga  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  185r), 
2m:  typo  Tiaroga  cohitia  Girard.     (A  coined  name.) 

Ha,)  C.  alta  Jordan.  Body  moderately  elongate,  compressed,  deep,  the  back 
•oucwbat  elevated*  Head  short,  somewhat  depressed  above,  moderately  pointed* 
£je  moderate,  shorter  than  snouti  5-6  in  head.    Mouth  medium,  ohnque,  terminal| 
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The  species  may  be  divided  as  follows  :• 

$  Scales  not  especially  deeper  than  loDg ;  not  olosely  imbricated. 

*  Teeth  4-4 ;  species  of  small  size. 

t  Teeth  with  grinding  surface  more  or  less  developed.    (Htbopsis  Cope,  non 

(a.)  Scales  in  the  lateral  line  more  than  45 alia. « 

a.  Scales  in  the  lateral  line  43  or  44 tuditana,  taurocephalaj  Itam 

aa.  Scales  in  the  lateral  line  32-^. 

speotrunoulaf  nuhila,  fretensis,  langirostrU,  itrm 
volucellUf  microatomaf  lincolata,  missuriennSf  | 
ft  Teeth  without  grinding  surface.    (Cliola.) 

h,  A  black  spot  on  anterior  edge  of  dorsal  and  one  at  the  base  of  the  c; 

r 

&&.  No  black  spot  on  anterior  edge  of  dorsal oMora,  nigrok 

•*  Teeth  two-rowed. 

t  Teeth  without  grinding  surface cobitU 

tt  Teeth  with  grinding  surface  more  or  less  developed.    (Hudsoxius 

saludanQf  sioreriana,  hudsoniaj  eu 
ii  Scales  deeper  than  long,  very  closely  imbricated  along  sides  of  the  body. 

*  Teeth  4-4.  \ 
t  Edges  of  teeth  entire.    (Codoma  Girard.) 

t  Teeth  with  grinding  surface  developed i »"*ii 

tt  Teeth  without  grinding  surface, 
a.  Dorsal  fin  inserted  notably  behind  ventrals ;  head  very  short  and  bin 

most  round vitiataf  < 

aa.  Dorsal  fin  inserted  directly  over  ventrals;  head  moderate,  subconic. 

eal 

the  premaxillary  on  the  level  of  the  pupil,  the  maxillary  not  reaching  the  front 
pupil.  Jaws  equal.  Preorbital  large.  Scales  not  closely  imbricated,  19  in  fi 
dorsal  fin.  Dorsal  over  ventrals.  Caudal  peduncle  deep.  Bluish,  sides  si 
fins  plain.  Head  4J;  depth  3f.  D.  8;  A.  8;  scales  8-46-4;  teeth  4-4,  with  i 
grinding  surface.     Lake  Tupataro,  Guanajuato. 

{Hudsonius  alius  Jordan,  Proc.  U.  S.  Nat.  Mus.  1879,  301.) 

(&.)  C.  sailed  (Giinther)  J.  «&  G.  Caudal  peduncle  not  quite  twice  as  long  ai 
No  barbels.  Snout  obtusely  conical,  longer  than  the  eye,  which  is  one-fifth  the 
of  head.  Upper  jaw  slightly  overlapping  the  lower.  Maxillary  not  extending 
Dorsal  immediately  behind  ventrals.  Fins  short.  Brownish  green  above,  mi 
dotted  with  black  along  the  sides.  Head  4;  depth  3f.  D.  7;  A.  6;  Lat.  L  54; 
4-4,  long,  curved,  with  grinding  "surface.  Intestinal  cana)  with  few  convoli 
L.  ^  inches.     Cuornavaca,  Mexico.     {Giinther.) 

(Ceratichthys  sallcsi  Giinther,  vii,  484 :  Hudsonius  salkei  Jordan,  Proc.  U.  8.  Nal 
1879,226.) 

(c.)  C.  ni/jrrof^Fnia/fl  (Giinther)  Jor.  Body  oblong,  snout  obtuse,  convex,  longc 
the  eye.  Eye  4^  in  head.  Mouth  subinferior,  small,  the  upper  jaw  the  longer 
illary  not  reaching  front  of  orbit.  A  black  lateral  band.  Head  H ;  depth  & 
A.  8 ;  scales  6-:V>-3.  Teeth  probably  4-4,  although  only  2-2  are  present  in  one 
typical  examples,  and  none  at  all  in  the  others  ;  no  evident  grinding  sntfiMe 
inches.    Atlisco,  Mexico.  • 

{Graodus  nigrotcenialus  Giinther,  vii,  485:    Cliola  nigrotcpniata  Jordan,  PMfl 
Nat.  Mus.  1879,  226.    The  accidental  loss  of  the  teeth  in  two  of  the  three  tf] 
pies  was  the  occasion  of  the  establishment  of  the  nominal  genus  GrspibH 

*  The  reader  is  advised  to  be  cautious  in  the  use  of  this  key.    8o 
pear  in  the  adult  only,  and  in  other  cases  their  presence  is  a 
degree. 
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lg«  of  teeth  more  or  leas  aenato  or  cienAte ;  dorsal  slightly  behind  ventrals 
(HONIA27A  Girard).' 
pMoMy/orftert,  leonina,  lutrenait,  Miciaaa,  aurata,  farmoM, 
hi,  4-4,1. 

k.  Teeth  with  the  edges  serrate  or  crenate,  nsaally  without  grinding  snr- 
fisce.    (Ctpbinella.  Girard. ) 
e.  Donal  fin  without  conspicuoos  black  blotch  on  its  upper  posterior 
rays. 
dL  No  oQDspicuons  black  spot  at  base  of  caudal. 
«i  Body  very  deep,  compressed,  the  depth  forming  about  a  third  of 

the  length umlfrosa,  bubalinaf  gunnUonu 

es.  Body  slenderer,  the  depth  3^i  in  length. 

iuavUf  UpidOj  biUtngrianOf  maerattomoy  ludilnmda, 

Ai.  A  conspicuous  black  spot  at  base  of  caudal notata^  venuata, 

ec  Dorsal  fin  eleyated,  with  a  conspicuous  black  blotch  on  its  posterior 
rays  (often  obsolete  in  the  young). 

/.  A  conspicuous  black  spot  at  base  of  caudal ealUura, 

Jf.  Ko  conspicuous  black  spot  at  base  of  caudal. 

0,  Teeth  without  grinding  surface whippleL 

gg.  Teeth  with  nanrow  grinding  surfiice attolMteaa. 

M.  Teeth  with  entire  edges  in  the  adult.    (Erogala  Jordan.) 
h.  Teeth  with  narrow  grinding  surface ;  anal  short 

galaotura^  eury$t(ma,  nireo. 
kk.  Teeth  without  distinct  grinding  surface. 
J,  Anal  fin  short,  of  8  or  9  rays. 

k,  A  conspicuous  dark  blotch  on  upper  posterior  rays  of 
dorsaL 

I.  Adult  males  with  the  fins  chiefly  red ;  a  conspicuous 

black  spot  at  base  of  caudal.  .,calli$tia,  trichroiatia. 

II,  Adult  males  without  red. 

m.  A  yery  conspicuous  black  spot  at  base  of  caudal. 

siigmatura, 
mm.  No  coD8i)icaous  black  spot  at  bi^  of  caudal. 

ooaruUa,  ckloritiia, 
Jck,  No  dark  blotch  on  upper  posterior  part  of  dorsal. 

zonata, 
jf.  Anal  fin  long,  of  10  or  11  rays ;  fins  high. 

xcenura,  pyrrhomtlas,  kypseloptera, 

lot  especially  deeper  than  long,  not  closely  imbricated. 
th  4-^ ;  species  of  small  size. 

Teeth  with  grinding  surface  more  or  less  developed.*    {Hyhopsis  Cope,  tioii 
Agassiz.) 
a.  Scales  in  the  lateral  line  43  or  44. 

ta^itana  (Cope)  J.  &  G. 

and  general  appearance  of  Hyborhynchus  notatus.    Head  flat 

Muzzle  very  obtuse.    Mouth  small^  inferior,  horizontal.    Fins 

cales  rather  small,  27  in  front  of  the  dorsal.    Olivaceous  above;  • 

teaies  narrowly  black-edged ;  no  vertebral  band ;  sides  aixd  be- 

mwi  osoally  a  dusky  ban<l  along  sides,  ending  in  a  dark  caudal 

eleain  thia  section  are  of  doubtful  validity,  and  some  of  them 
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spot;  a  dark  spot  near  tlie  base  of  tlie  dorsal  in  front,  as  in  Hyborl 
chu8.  Head  4.J;  depth  5.  D.  8;  A.  7;  scales  7-44-4;  teeth  4-4,  li 
hooked.    L.  3  inches.    Michigan  to  Indiana. 

(Hybopeis  tuditanua  Cope,  Trans.  Amer.  Phil.  Soc.  Phila.  18G6, 381:  XeuoiiCM  tiidil 
GUnther,  vii,  259.) 

903.  C.  taurocephala  (Hay)  J.  &,  G.— Bull-head  Minnow. 

Body  stout,  somewhat  compressed,  broad  and  flat  above,  with  < 
caudal  peduncle.  Head  broad  and  flat  above,  with  an  angle  at 
temporal  region.  Muzzle  broad  and  obtuse,  less  truncate  than  in 
borhynchm  notuttis.  Mouth  rather  small,  horizontal,  terminal,  the , 
about  equal,  maxillary  not  reaching  to  opposite  anterior  margin  of 
Eye  large,  3J  in  head.  Dorsal  inserted  above  ventrals,  nearer  8 
than  caudal.  Scales  before  dorsal  small,  in  about  27  series.  B 
yellowish;  sides  silvery,  with  an  obsolete  dark  lateral  band,  whicli 
minates  in  a  black  spot ;  a  black  spot  on  anterior  rays  of  dors^ 
Depth  4J;  head  ^.  D.  8;  A.  7;  scales  8-43-4;  teeth  4-4,  with  g 
ing  surface.    L.  3  inches.    Chickasawha  Biver,  Mississippi. 

(Albumop8  tattrocephalus  Hay,  Proc.  U.  S.  Nat.  Mus.  1880,  503.) 

904.  C.  heematura  (Cope)  J.  <&  G. 

Head  moderate,  the  muzzle  little  obtuse.  Mouth  larger,  term 
oblique,  the  maxillary  reaching  the  orbit.  Eye  3J  in  head ;  temj 
region  rounded.  Scales  rather  small,  21  rows  in  firont  of  the  do 
Lateral  line 'slightly  decurved.^  Plumbeous  above;  head  blackis 
faint  dusky  lateral  band,  ending  in  a  dusky  spot  at  root  of  caudal 
caudal  fin  dull  red ;  fins  otherwise  plain.  Head  4 ;  depth  4^.  I 
A.  7;  scales  7-44-4;  teeth  4-4,  little  hooked.  L.  3  inches.  Midi 
to  Illinois;  not  very  commoD. 

(Hybopaia  hcematurus  Cope,  Cypr.  Pcnu.  382, 1886:  Leudscua  hcematunu  GunUiei 
259.) 

aa.  Scales  in  the  latoral  line  32-37. 

205.  C.  specCriincala  (Cope)  J.  <&  G. 

Body  elongate.    Head  large  and  rather  flat,  nearly  as  broad  as  d 
Eye  large,  3  in  head.    Muzzle  remarkably  thick.    Mouth  slightl) 
.  lique,  the  maxillary  reaching  the  eye.    Fifteen  rows  of  scales  in  flw 
dorsal.    Olivaceous,  silvery  white  below;  a  leaden  band  aiaoft 
and  a  conspicuous  black  spot  at  base  of  caudal;  headdi 
of  scales  above  lateral  line,  as  well  as  bases  of  don 
blackish;  pectorals,  ventrals,  dorsal,  and  anal  i 


31.   CYPBINID-fi— CLIOLA,  167 

life.    Head  4 ;  deptli  5 J,    D.  8  j  A,  9 ;  Lat.  1. 37 ;  teeth  4-4.    L.  3  inches. 
Beadwatars  of  Holston  Biver.    (Cope.) 

{HghopHa  BpcctrnHctUus  Cope,  Joum.  Acad.  Nat.  Sci.  Pliila.  1868,  231.) 
M6.  €.  BBbila  (Forbes)  J.  <&  G. 

Head  narrow.  Mouth  inferior  and  horizontal.  Lateral  line  anteriorly 
deflexed.  Eye  large,  3  in  head,  rather  longer  than  muzzle.  Fourteen 
scales  before  dorsal.  Color  very  dark ;  a  dark  lateral  band  from  muzzle 
to  base  of  caudal ;  fins  all  plain.  Head  4^ ;  depth  4.  D.  8 ;  A.  9 ;  scales 
5-37-3;  teeth  4-4,  little  hooked.    L.  2|  inches.    Eock  River,  Illinois. 

{Albwnopt  nubiliu  Forbes,  Bull.  Ills.  Lab.  Nat.  Hist,  ii,  56, 1878.) 
MY.  €•  IVetensSs  (Oopo)  J.  &  G. 

Body  slender  *and  compressed,  resembling  Minnilus.  Head  convex 
between  orbits.  Mouth  quite  oblique,  the  middle  of  the  premaxillary 
being  opposite  the  line  of  the  pupil ;  maxillary  not  reaching  to  orbit. 
Eye  3}  in  head.  Seventeen  rows  of  scales  in  front  of  dorsal.  Lateral 
line decurved.  Olivaceous;  a  dark  median  dorsal  band;  a  plumbeous 
wlvery  lateral  shade;  cheeks  silvery;  a  dark  spot  at  base  of  caudal; 
fios  plain.  Head  4;  depth  5.  D.  8;  A.  8;  scales  6-^5-3;  teeth  4-4. 
L  2J  iDchcs.    Michigan  to  Illinois. 

{Hjbopsis  frctensia  Cope,  Cypr.  Penn.  382,  186C.) 

tf§.  C.  longirosSris  (Hay)  J.  &  G. 

Form  of  En'cf/mba  buccata.  Head  rather  small.  Eye  shorter  than 
snout,  4  ill  licixd.  Upper  jaw  rounded,  considerably  projecting  beyond 
the  lower  jaw.  Mouth  rather  large,  Iiorizontal,  maxillary  extending  to 
opposite  anterior  margin  of  the  eye.  Scales  largo ;  about  12  large  scales 
in  front  of  the  dorsal.  Origin  of  dorsal  midway  between  tip  of  snout 
and  biKse  of  caudal,  directly"  over  ventrals.  Pectorals  not  reaching 
ventrals;  the  latter  to  vent.  Straw-color,  wi^i  an  obsolete  latenil  band 
and  a  narrow  dorsal  streak ;  fins  das]cy.  Head  4.^.  D.  8;  A.  7;  scales 
4-30-3;  teeth  4-4,  with  grinding  surface.  Chickasawha  Kiver,  Missis- 
sippi. 

{Alb^rnops  loiujirostris  Hay,  Proc.  U.  S.  Nut.  Mils.  18.H0,  504.) 
•09.  C.  StrainSzica  (Cope)  J.  &  G.—Slraw-rnlore^  Mhnwir. 

BoJy  modenitcly  stout,  little  eomi)ressed.  Head  rather  broad,  wilh 
rwmded  angles.  Mouth  small,  inferior,  horizontal.  Snout  very  obtuse. 
Eye  large,  3  in  head.  Fifteen  rows  of  scales  in  front  of  dorsal  tin. 
Paleolivaceons;  sides  little  silvery;  usually  a  darker  dorsal  band ;  tins 
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all  plain.  Head  4;  depth  5,  Scales  5-36-4;  teeth  4-4.  L.  2}  inch 
Ohio  Valley  and  lake  region;  generally  abundant  in  small  strea 
One  of  the  most  insignificant  of  all  our  fishes. 

{Hybognathus  stramineus  Cope,  Proc.  Acad.  Nat.  Sci.  Phila.  1864,  2S3:  Hjfbopnt 
mineus  Cope,  Cypr.  Penn.  381.) 

910.  C.  Tolacella  (Copo)  J.  &  G. 

Body  moderately  stout.  Head  depressed,  elongate,  the  vertex  pi 
the  muzzle  elongate.  Fins  more  elongate  than  in  most  of  the  rel 
species,  the  pectorals  reaching  the  ventrals.  Caudal  peduncle  slei 
lSy6  3^  in  head.  Olivaceous,  a  slight  dusky  lateral  shade;  no  d< 
stripe;  fins  plain.  Head  3|;  depth  4.  D.  8;  A.  8  ;  scales  4-3 
teeth  4-4.    L.  2^  inches.    Michigan  and  Wisconsin.      ^ 

{Hybognathus  volucellus  Cope,  Proc.  Acad.  Nat.  Sci.  Phila.  1864,  283:  Hyhopm 
cellua  Cope,  Cypr.  Pcim.  381 :  Leiiciscus  volucellus  GUnther,  vii,  260.) 

311.  C.  microstoma  (Raf.)  J.  &  G. 

Body  elongate,  the  caudal  peduncle  not  contracted.    Mouth  infe 

horizontal,  small,  the  maxillary  not  reaching  the  line  of  the  eye. 

rather  short>.    Eye  large,  3^  in  head.    Fourteen  scales  before  do 

Preorbital  bone  much  longer  than  deep.    Olivaceous,  translucent;  J 

very  lateral  band,  along  which  is  a  black  speck  at  the  origin  of 

tube  of  the  lateral  line.    D.  8;  A.  7;  scales  5-33-2;  teeth  4-4.    ] 

inches.    Virginia  to  Kentucky. 

(Minnilus  microstomus  Raf.  Ichth.  Oh.  1820,47:  Hyhopsis  longioeps  Copej  JounLi 
Nat.  Sci.  Phila.  1868,  231.) 

312.  C.  lineolata  (Agassiz)  J.  &  G. 

Body  slender.    Ilead  short.    Muzzle  obtuse.    Mouth  slightly  obli 

the  jaws  equal,  the  maxillary  reaching  to  eye.    Lateral  line  slightly 

curved.    Olivaceous,  sides  silvery,  with  dark  points  along  the  lai 

line,  these  especially  abundant  along  the  sides  of  the  mnzzle.    I 

4} ;  depth  4f .     D.  8 ;  A.  7 ;  scales  C-34-4 ;  teeth  4-4.     L.  2  inc 

Nebraska  to  Colorado.     (Cope,)    Osage  River.    (Agassiz.) 

(Alburntis  I'tneolatus  Agassiz,  Bull.  Mus.  Coinp.  Zoul.  1863,9:  Leuciscus  luMoUUat 
ther,  vii,  200 :  Hybopsis  scylla  Cope,  Hay  den's  Geol.  Surv.  Wyom.  1872,  4:«.) 

913.  C.  missariensis  (Cope)  J.  &  G. 

Body  stont,  with  large  head  and  thick  caudal  peduncle.    Moi|til 
inferior,  somewhat  oblique,  end  of  maxillary  reaching  li»M* 
Twelve  scales  in  front  of  the  dorsal  fin.    Fins  rather  1od< 
in  head.    Coloration  very  pale  olivaceous;  a  sflve*^ 
some  dusky  Ri>ecks  at  base  of  caudal;  no  dasrir 
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drpth  ^.    A.  7;  scalers  5-31^;  teetli  4-4.     L.  2i  inches. 
:o  tl»e  liio  Grande;  probsibly  abuuiUiDt 
{II$bojt9w  mwiirUMU  Ccijio,  Haydun'd  GooK  Surv,  WyonL  for  1870,  1B72,  437,) 

II  I.  C!.  firor ne  (Cope)  J.  A  G. 

RiHly  Hlendcr,  with  lon^  caudal  peduncle.  Muzzle  obtuBL\  Mouth 
borixoutul,  inferior,  .snKill.  Thirteen  rows  of  scales  in  front  of  the 
dorsal  Depth  of  caudal  pednni-le  one  fourth  lis  len^h.  E^'o  large. 
Ulivaix»<His ;  a  dark  doi-sal  line  and  a  plumbeous  lateral  band  overlying 
bWk  pigment;  fins  unspotted.  Head  4^;  depth  oj.  Scales  5-^52-3; 
Mh4-4;  A.  7,  L.  2.^  iuehes.  Delaware  and  Suscpiehunna  Ki%'ers, 
lOu^of  the  Hmallest  of  the  Cyprinidw, 


(0]lkfiMUktM  prwm0  Cope,  Proc.  A«?»d.  Nat-  Sci.  Pliila*  1864,  279:  Hifh&pvU  procM 
FOofie)  Cypr.  P^ii/aaS:  Lemoiiieun  prome  G^niheTf  vii,  260.) 

f  fiTiwth  wllhtiiit  grinding  unrface,    (CHola,) 

ft.  A  hUu*k  H\iot  on  the  .auU^riur  uilgo  uf  tbe  dor^l  anil  one  tit  tbo  baso  of  the  candal. 

I  ill.  C.  Tigilax  B.  Sl  G. 

B«ly  Kubfusiforiny  compressed,  not  elevated.    Head  conical,  bluntish. 

MiMitL  rather  Hniall,  oblique^  the  jawH  equal,  the  maxillary  not  extend- 

Uij;  to  the  eye.    Eye  moderate,  3J  in  head.    Isthmus  rather  broad.     Fins 

[•iouill;  the  dorsal  longer  than  high.    Scales  largCj  soiuewhat  higher  than 

og,  16  in  a  transverse  series  from  dorsal  to  ventral.    Color  brownish ; 

U  dosky  strixK*  composed  of  crowded  dot-s  along  the  latenil  linej  a  black 

ipot  at  ha.se  of  eautlal,  and  one  on  the  anterior  rays  of  dorsal.    Ilea^l  4; 

^ifipth  4 J.     D.  1>;  A.  8  J  Lar.  I  3G;  ^*  teeth  4-4,  without  grindiug  sur- 

li.  3  inches.    Arkansas  to  Texas.     (GirariL) 

hjf  Hgilax  Dairtl  &   Gimrd,  Proo,  Acml  Jfat.  Sci,  Pliila,  ia'>3,  390:  CHola 
t,  aijil  rirax  Girurtl,  Proc.  Xcmh  Nat.  Sei.  Plula.  1H53,  1112,  and  in  U.  S. 

JL  fC  Surv,  tf  257/iriii,     t\  ti>cur  m  said  to  Lavfi  scales  **tk  good  deal  stnalW, 

»(btA  are  given.    The  types  of  all  three  are  now  lost*) 

^'  Ko  fiiack  spot  on  aaterior  edge  of  dorsal* 

Slf*  €•  chlera  Jordan. 

Body  idendcr,  compressed.    Head  rather  small    Eye  large,  about  3 

to  hwul,  longer  than  snout.     Month  rather  small,  quite  obliipie,  the 

loter  jaw  included  when  the  mouth  is  clostHl,  the  maxillary  scarcely 

riticLLug  the  front  of  orliit.    8cales  very  large,  about  12  in  front  of  the 

^AjmI  (in;  the  body  entirely  scaly  ex*ept  the  thoracic  region.    Lateral 

iomewbat  decurved.    Dorsal  fin  beginning  directly  over  veutrals. 

fColor  pale;  back  greenish;  belly  white;  side  with  a  silvery  band;  no 

Hin  iins  and  no  dusky  or  plumbeous  shading  on  the  body,  except 
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sometimes  a  small  dark  spot  at  base  of  caudal.    Head  4^ ;  depth  5.  D. 

7 ;  A.  7 ;  scales  4-^5-3 ;  teeth  4-4,  without  grinding  surface.   L  2| 

inches.    Upper  Missouri  region. 

(Jordan,  Bull.  Hayden's  Geol.  Sarv.  Terr,  iv, 791, 1878.) 

••  Teeth  two-rowed. 

t  Teeth  without  grinding  surface. 

917.  G.  cobiUs  (Grd.)  J.  &  G. 

Body  moderately  elongate,  subfusiform,  compressed.  Head  smalli 
subconical,  depressed.  Month  small,  terminal,  oblique,  without  baibdai 
the  maxillary  falling  far  short  of  eye ;  lower  jaw  included.  Eye  mod- 
erate, high  up,  midway  in  head ;  isthmus  very  wide.  Ventrals  slightlf 
in  advance  of  dorsal.  Fins  all  high.  Lateral  line  nearly  straight.  Bo4y 
olivaceous,  with  dusky  specks  above ;  a  black  spot  at  base  of  caodaL 
Head  4;  depth  4J.  D.  8;  A.  7;  Lat.  1.  (yo.  Teeth  without  grindio; 
surface,  1,  3-3,  ly  Jide  Girard.*    L.  2 J  inches.    Eio  Gila.    (CHrard.) 

( naroga  cohitis  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856, 204,  and  U.  8.  Hex.  Booi 
Surv.  Ichth.  60 :  Leuciscus  cobitis  Giiuther,  vii,  247.) 

918.  G.  Sima  (Cope)  Jor.  <&  Gilb. 

Body  robust.  Head  short  and  broad,  with  short,  decurved  mtudt 
Mouth  large,  oblique,  the  upper  lip  below  the  level  of  the  pupil,  A» 
maxillary  extending  past  the  front  of  orbit.  Eye  moderate,  4J  in  heal 
Fins  large,  the  dorsal  well  behind  ventrals.  Coloration  entirely  silveiyi 
brightest  on  the  sides.  Head  4^;  depth  ^.  D.  8;  A.  9;  scatol 
8-35-4,  22  series  in  front  of  the  dorsal  fin ;  teeth  1,  4-4,  1.  L  ^ 
inches.    Rio  Grande  at  San  Ildefonso,  New  Mexico.    {Cope.)  \ 

{Alburnellus  simus  Cope,  Zool.  l*iont.  Wheeler's  Expl.  W.  100th  Mer.  v,  649, 187&) 
tt  Teeth  with  grinding  siirfuce  more  or  leos  developed.    (Uudsonius  GiranLt) 

919.  €•  saludana  Jor.  &  liiayt. 

Body  elongate,  but  less  so  than  in  C.  staretiana^  moderately  co* 
l>ressed.  Cau<lal  peduncle  long.  Head  large,  rather  heavy  and  gifc» 
bous  forward,  the  muzzle  rounded  in  profile.  Eye  large,  3^  in  heit 
Mouth  mo<lerato,  subinferior,  the  maxillary  not  reaching  to  the  €J>»; 
Scales  large,  thin  and  loose,  about  12  in  front  of  the  dorsal  fin.  LbMA 
line  somewhat  decurved  in  front.  Fins  rather  small,  pectorals  not  renl^ 
ing  to  ventrals,  the  latter  not  to  vent.    Coloration  pale  olivaoeouSi  BBi 

*  If  this  niunhtT  of  teeth  in  normal  and  not  merely  due  to  accident^  tbli 
course  d(H»s  not  belong  to  Cliola, 

tGirard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  210:   type  dt^m  ^ 
Clinton.    (The  name  from  Hudson  River.) 
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vbite,  with  traces  of  a  plambeous  lateral  streak.    Head  4J ;  depth  4J. 
D.  8;  A.  8;  scales  5-39-3;  teeth  1,  4-4, 1,  two  or  three  of  the  teeth  ob- 
tuse, not  hooked,  only  one  or  two  of  them  showing  a  masticatory  sur- 
fiice.    L.  4  inches.    'Sintee  Basin,  North  and  South  Carolina. 
{Alhwmop9  mUmUinu$  Jordan  &  Brayton,  Bull.  U.  S.  Nat.  Mus.  xii,  16,  1878.) 

n9.  G.  fltoreriasa  (Kirt.)  J.  d^  G. 

Body  elongate,  considerably  compressed  in  the  adult.  Head  quite 
short  Muzzle  blunt,  decurved,  shorter  than  the  very  large  eye,  which  is 
3  in  head.  Top  of  head  flattened,  somewhat  concave  between  orbits. 
Greatest  depth  of  head  nearly  three-fourths  its  length.  Mouth  mod- 
erate, nearly  horizontal,  the  jaws  nearly  equal,  the  maxillary  extending 
to  the  eye.  Lateral  line  nearly  straight,  slightly  decurved  anteriorly. 
Eighteen  scales  before  dorsal.  Coloration  very  pale,  sometimes  a  dusky 
spot  at  base  of  caudal,  especially  in  the  young.  Sides  with  a  broad 
silvery  band.  Pectorals  not  reaching  ventrals,  the  latter  not  to  vent. 
Gaadal  fin  long,  the  lower  lobe  the  longer,  dusky,  with  a  pale  edge. 
Head  4| ;  depth  4.  D.  8 ;  A.  8 ;  scales  5-39-4 ;  teeth  1,  4-4,  0  or  1.  L. 
4-8  inches.  Great  Lake  region  to  South  Carolina.  One  of  our  largest 
nuoDows.  Perhax)s  more  than  one  si)ecies  is  here  included,  but  we  fail 
todiaUnguish  with  any  certainty  the  Eastern  amara  from  the  lake  form 
(ftweriana)j  from  which  the  above  description  was  taken. 

{Rutiluf  storerianus  Kirtlaiid,  Proc.  Bost.  Soc.  Nat.  Hist.  i,71, 1842:  Hudsonius amarm 
Giranl,  Proc.  Aca<l.  Nat.  Sci.  Pliila.  1856,  210 :  Hyhopsis  atorerianm  Copo,  Cypr.  Perni. 
"H-.  LeuciscuM  storaianus  Giiiither,  vii,  250.) 

S^l.  C.  hudsoilia  (Clinton)  J.  <&  G. —Spawn-eater. 

This  species  scarcely  differs  from  the  foregoiug  except  in  the  some- 
^liat  darker  coloration,  the  black  caudal  spot  being  usually  distinct, 
and  iu  the  dentition,  several  specimens  examined  having  the  teeth  2, 
4-4, 1,  instead  of  1,  4-4,  0,  as  in  the  preceding.  The  proportions,  scales, 
*iMi  fin-rays  seem  to  be  the  same,  and  the  form  of  the  head  and  mouth 
do  not  essentially  differ.    Streams  coastwise,  New  York  to  Virginia. 

[Chptu  hudsonia  Do  Witt  Clinton,  Ann.  Lye.  Nat.  Hist.  N.  Y.  i,  49,  1824:  Hudsonius 
^triatUis  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1850,210:  IlybopHUt  hudsonius  CoyCy  Cypr. 
'Viin.  386:  Leuviscus  hudsoniuH  Giintlier,  vii,  250.) 

*tj.  C.  euryopa  (Beau)  J.  «&  G. 

Silvery,  with  a  black  lateral  band.  Eye  large,  3  in  bead.  Head  4^; 
depth  5.  D.  8;  A.  8;  scales  6-38-5;  teeth  1,  4-4,  1,  with  narrow  grind- 
ing sorfiice.    Savannah  River. 

{Hudtonius  euryopa  Bean,  Proc.  U.  S.  Nat.  Mus.  1879,  285.) 
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ii  Scales  deeper  than  long,  very  closely  imbricated  along  sides  of  the  body. 
*  Teeth  4-4. 

t  Edges  of  teeth  entire.     (  Codoma.  *  ) 

X  Teeth  with  grinding  surface  developed. 

998.  €•  iris  (Cope)  J.  &  G. 

Body  deep,  compressed,  as  in  CypHnella.  Dorsal  outline  well  arche 
Mouth  moderate,  oblique,  the  jaws  snbeqnal.  Eye  moderate,  4  in  hea 
Scales  very  narrowly  exposed  on  the  sides,  the  lateral  line  decorvc 
Seventeen  rows  of  scales  in  front  of  dorsal  fin,  which  is  inserted  behu 
ventrals;  pectoral  fin  reaching  ventrals;  ventrals  reaching  anal;  don 
and  caudal  short.  Males  in  spring  with  the  snout  in  front  tubeicolai 
Oolor  bright,  clea>r  green  above  ]  a  green  band  extending  down  behi] 
operculum ;  head  and  belly  vermilion-red ;  a  large,  square  vermilion  ^ 
behind  the  green  scapular  stripe.  Lower  fins  crimson ;  caudal  venn 
ion ;  dorsal  olivaceous,  unmarked.  Females  plain  olivaceous  and  8 
very.  Head  3J;  depth  34.  D.  8;  A.  9;  scales  5-33-3;  teeth  4-4.  ! 
2^  inches.  Upper  Kio  Grande.  The  most  brilliantly  colored  fish 
New  Mexico.    (Cope.) 

{Hyp9U6pU  irU  Cope,  Wheeler's  ExpL  W.  100th  Mer.  v,  653,  1876,) 
994.  €.  Jagalls  (Cope)  J.  <&  G. 

Form  stout,  compressed.  Back  much  elevated,  descending  steeply 
tlie  end  of  the  muzzle.  Upper  jaw  rather  the  longer,  maxillary  reac 
ing  beyond  the  front  of  the  orbit  Eye  moderate,  4^  in  head.  Pecton 
neivrly  reaching  ventrals.  Sides  and  lower  fins  milky  white;  a  dori 
sliade  on  dorsal  fin ;  a  broad  dark  veitical  bar  behind  head ;  a  dad 
shade  on  tUe  side  between  ventrals  and  anal.  The  coloration,  therefix 
essentially  that  of  the  si>ecies  of  the  group  Photogenis.  Head  4;  depi 
3.  D.  8 ;  A.  9 ;  scales  7-34-4 ;  teeth  4-4  (said  to  be  1,  4-4, 1  m  yoifl 
siKHrimeus),  with  rather  narrow  grinding  surface.  L.  2}  inches.  Ifi 
souri  River  and  Arkansas  River.    (Cope.) 

\,Mi>mkitma  jm^lif  Co|>e,  Uayden*s  G^ol.  Surv.  Wyom.  for  1870,  1872,  439.) 

U  T<^th  without  griiHling  snrfac<^ 

«.  IXm^tl  tin  iii8K^rt<Hl  uot^ibly  behind  ventrals;  htmd  very  short  and  bhrnt,  i 
miviit  r\>uud. 

M^  C.  vitlatu  vO«r^l.^  J.  «&  G. 

1VhI>-  rather  stout,  heavy  anteriorly,  with  long  caudal  pednnde;  4 
lvH*k  not  arohoiK     Head  blunt  and  heavA\  but  less  gibbons  than  ill 
oniii/4i,    MtHith  uuxlemte,  quite  oblique,  the  maxillary  not  trnf^ 
the  oy^    K>»  nither  small,  nearly  5  in  head.    Scales  i 

*<)irmnL  IVk.  AcjkI.  N»u  ^i.  IHiiU.  ISTiiSk  KM:  type 
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Fins  low.    Lateral  line  somewliat  decarved.    Color  dark,  above,  below 

this  a  silvery  band,  and  below  this  a  dusky  shade;  fins  in  the  typical 

Rpedmens  plain.   Head  4;  depth  3^.    D.  8;  A.  8;  Lat.  1. 53.    L.  3 inches. 

Valley  of  Mexico. 

(CWtaM  vilteta  Oixmrd,  Proc.  Acad.  Nat.  Sci.  FhUa.  1856, 195,  and  U.  S.  Mer.  Bonnd. 
8sr?.  Ichth.  53.) 

tH.  C.  mwmmMm  (Grd.)  J.&Q. 

Body  stout  and  compressed,  the  head  very  blnnf  ,  thick,  and  rounded. 

Moath  small,  nearly  horizontal,  the  jaws  equal    Eye  large,  anterior,  3f 

in  bead.     Scales  deep,  closely  imbricated,  the  lateral  line  decurved. 

Dond  a  little  behind  ventrals.    Fins  all  rather  small.    Snout  prickly 

in  the  spring  males.     Oolor  dark ;  sides  with  about  8  more  or  less 

coospicnous  cross-bars ;  fins  all  with  the  middle  part  dusky  or  black, 

the  tips  milk-white,  the  pectorals  and  the  anal  notably  so.    Head  4|; 

dqtth 3}.    D.  8;  A.  7 ;  Lat  1. 39;  teeth  4-4.    L.  2^  inches.    Ohihuahua. 

(CSmIomi  armmia  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856, 195,  and  U.  S.  Mex.  Bound. 
SvT.  lehth.  63.) 

M.  Donal  fin  inserted  directly  over  ventralB ;  head  moderate,  snbconio. 

tlT.  €•  eaUiseBia  Jordan. 

B(4y  rather  elongate,  fusiform,  compressed.  Head  elongate,  the 
mzde  rather  blunt,  projecting  over  the  moderate-sized,  oblique  mouth ; 
narillary  not  reaching  to  opposite  the  eye.  Eye  moderate,  4J  in  head. 
Scales  firm,  closely  imbricated,  15  in  front  of  the  dorsal.  Dorsal  fin 
extremely  high ;  its  height  in  the  males  one-fourth  of  the  length  of  the 
body,  in  the  females  somewhat  lower ;  its  insertion  almost  directly  over 
the  first  ray  of  the  ventrals.  In  all  the  other  similarly  colored  species  of 
Cfiofa  the  dorsal  is  evidently  l)ehlnd  the  ventrals.  Coloration  brilliant, 
dear  dark  blue  above,  sides  and  below  abruptly  silvery;  a  blue  lateral 
streak,  much  as  in  C.  cccrulea,  bounding  the  blue  of  the  upper  part^*^,  the 
▼hite  pigment  of  the  lower  parts  looking  as  if  painted  over  the  blue. 
Dorsal  with  a  large  black  spot  on  its  last  rays  above.  Dorsal,  anal,  and 
wadal  with  the  usual  satin-white  pigment  at  their  tips ;  these  fins  ether- 
ise of  a  clear,  bright  ferniginous  orange.  Females  slender  and  dull- 
colored.  Head  4 ;  depth  4  J.  D.  8 ;  A.  8 ;  scales  6-39-3 ;  teeth  4-4.  L. 
*f  inches.  Ocmulgee  Itiver,  Gt)orgia.  An  elegant  fish,  allied  to  the. 
species  of  Erogala. 

{EpitewM  callisema  Jordan,  Ann.  Lye.  Nat.  Hist.  N.  Y.  1876,  3G3 :  Codoma  caUisema 
Jonlin.Bnll.  U.  S.  Nat.  Muh.  xii,  52.) 

^  Edges  of  teeth  more  or  leas  serrate  or  crenate;  dorsal  fin  slightly  hohind  ventrals. 
{Moniana  Girard.*) 

*Girutl,  Proc.  Acad.  Nat.  Sci.  Phila.  1856, 199 :  type  Lcuciacm  lutrentis  B.  A,  G.    (A 

HD6.) 
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9^8,  G.  ffibbosa  (Gnl.)  J.  <&  O. 

Body  extivinely  deep  and  compressed,  the  back  much  arched,  etp 

l>ecially  anteriorly.    Head  short,  blunt  and  deep,  the  profile  coutumo 

from  the  snout  to  the  ocei]>ut  without  angle.    Muzzle  short  and  Uffl 

Eye  small,  33  in  head.    ^louth  quite  small,  very  oblique,  the  upper 

on  the  level  of  the  pupil,  the  maxillary  not  extending  quite  to  the  oil 

Sciiles  large,  the  lateral  line  very  much  decurved.    Dorsal  fiu  wcD 

hind  ventrals;  lower  fins  i-ather  large,  the  i)ectom]s  nearly  leaA 

ventrals,  the  latter  to  vent.    Bluish  above;  sides  silvery;  lower! 

milky ;  a  more  or  less  distinct  black  spot  between  the  rami  of  the  W 

jaw.    Males  tuberculate  in  spring.    Head  4;  depth  2|.    D.  8;  A 

scales  C-34-3;  teeth  4-1.    L.  2 J  inches.    Rio  Grande. 

(}fonian(i  gihlnmi Giranl,  Proc.  \cin\.  Nat.  Sci.  Phila.  1856, 201 :  C^prituUa  eo^plil 
Jonlan,  HiiU.  Haydoii'8  Geo!.  Siirv.  Terr,  iv,  3, 605, 187c?. ) 

929.  €•  forbesi  Jonlan.— /'or/x^**'*  Red-fish, 

BtMly  oblong,  elevated,  strongly  compressed,  the  back  arched.   Om 
peduncle  rather  slender.    Head  stout  and  deep,  its  upper  oaUiBS 
pressed,  the  nape  elevated,  forming  an  angle,  so  that  the  profile  is  m 
what  concave.    Mouth  r.ither  huge,  quite  oblique,  the  lower  JMr 
cludetl.    Eye  small,  4  in  head.    Latenil  line  strongly  decurved.    t 
teen  scales  in  fmnt  of  dorsal.    !Males  profusely  tuberculate  iu  ep 
Colors  in  hfe  brilliant,  steel-blue:  the  lower  region  silvery;  thol 
orange-ixnl  in  the  males;  a  conspicuous  violet-colored  crescent te 
the  shonlders,  followed  by  a  i;rimson  crescent ;  fins  reddish,  the 
and  caudal  bhH)d-ivd:  rhhi  without  black  si)ot.    Head  3|;  dflf 
I>.  7 :  A.  S :  scales  ()-:5r)-2 :  teeth  4-4.    L.  2!J  inches.    Streams  oTS 
ern  Illinois.     Very  near  the  pivceding.  but  distinguished  by  theft 
the  protile  and  the  ci»Ioration. 

^/>/>riwl//,l/.>r^W  Ji.nlan,  Hull.  Ills.  Stato  Lal>.  Nat.  Hist,  ii,  57,  1878.) 

930,  C.  Iooiii:i:i   Unl.^  .1.  A  G. 

IUhIv  rather  slitut  and  dtvp,  compivssed.  with  long  caudal  ped 
Head  modi^rate,  the  snmit  subconic;il,  moderately  pointed. 
rather  larire,  oMiiiue,  the  maxillary  scarcely  extending  to  tte 
Eye  nuHlerate,  4  in  hea*!.  Lateral  line  decurvetl.  Head  4|;  dir 
1>.  0:  A.  *.>:  l.at.  1.  40.  L.  \\\  inches.  Kivere  of  Texas  and  X 
Mexico.  {iiimriL) 
\.V<miaN<i  lt\*Hiiia,  n^ttvUinaUi,  ami  jritjuhi  Giranl.  Proc.  AcmLKmI 
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9S1.  €.  tatrensis  (B.  <&  G.)  J.  &  G. 

Body  rather  short  and  thick-set,  the  back  not  greatly  arched.  Head 
rather  heavy,  the  mnzzle  blunt.  Mouth  moderate,  the  jaws  equal,  the 
maxiUaiy  not  reaching  orbit.  Lateral  line  decurved.  Head  3| ;  depth 
^.  D.  7 ;  A.  9 ;  Lat.  1. 36 ;  12  scales  in  a  transverse  series.  Arkansas 
and  Bed  Bivers.    ( Oirard, ) 

{Lau!i9CM9  liitreimB  Baird  &  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1853, 391 :  Montana 
InktMtiB  and  pulchdla  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  199,  200;  reuciscus 
htnuU  GUnther,  vii,  258. ) 

n%.  G.  deliclom  (Grd.)  J.  &  G. 

Body  elliptical,  moderately  compressed.  Head  shortish,  rather  blunt, 
the  profile  forming  an  even  curve.  Mouth  moderate,  oblique,  the  max- 
illary not  reaching  to  the  eye.  Lateral  line  somewhat  decurved.  Eye 
moderate,  3^  in  head.  Scales  rather  large.  Head  4 ;  depth  3^.  D.  8 ; 
A. 8;  Lat.  1. 33.  L.  2^  inches.  Streams  in  the  Rio  Grande  region.  {Oi- 
wrd.)  More  than  one  species  may  be  here  included,  but,  if  So,  they  can- 
iM)t  be  recognized  from  Dr.  Girard's  descriptions.  Of  all  of  Girard's 
ManiafUB  the  types  of  only  lutrensis  and  proserpina  can  now  be  found. 

{Mmtkma  ddicio$ay proserpina,  laidbilis,  oouchif  rutila,  nitida^  and  gracilis  Girard,  Proc. 
iead.  Nat.  ScL  Phila.  1856, 199-201.) 

nz.  C.  aarata  (Grd.)  J.  &  G. 

Body  subfusiform,  compressed,  little  elevated.  Caudal  peduncle 
rather  slender.  Head  rather  blunt  and  heavy.  Mouth  small,  oblique, 
the  upper  jaw  projecting,  maxillary  not  reaching  to  the  eye;  upper  lip 
below  the  level  of  the  pupil.  Lateral  line  little  decurved.  A  dusky 
Rtreak  along  sides.  Head  33 ;  depth  4.  D.  8 ;  %A.  85  Lat.  1.  37.  L.  2 J 
inches.     Piedrapainte,  New  Mexico.     {Girard,) 

{Montana  aurata  Grd.  Proc.  Acad.  Nat.  Sci.  Pliila.  185G,  *<>00.) 

SS4.  €.  formosa  (Girard)  J.  <&  G. 

BiKly  elliptic,  compressed.  Head  small,  rather  slender  and  pointed. 
Month  mo<lerate,  oblique,  the  maxillary  barely  reaching  orbit;  upper 
lip  on  the  level  of  the  impil.  Eye  large,  4  in  head.  Lateral  line  de- 
cuneil.  Scales  small.  Dorsal  fin  rather  high.  Head  4J;  depth  3^. 
I>.  8;  A.  9 ;  Lat.  1.  49.  L.  2 J  inches.  Eio  Mimbres,  Mexico.  (Girard.) 
If  we  may  trust  Girard's  figure,  this  species  is  well  distinguished  by  the 
small  size  of  the  scales.  • 

i^onianaformosa  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856, 201.) 
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••Teeth  1,4-4,1. 

b.  Teeth  with  edges  more  or  less  serrate  orcrenate  (nsnally  without  grinding  sur- 
face).   ( CyprineUa  Girard.  •  ) 
0.  Dorsal  fin  without  coDspicuous  black  blotch  on  its  npper  posterior  rays. 
d.  No  conspicuous  black  spot  at  base  of  caudal. 

e.  Boily  very  deep,  compmssed,  the  depth  forming  about  a  third  of* 
•  the  length. 

935.  C.  umbrosa  (Grd.)  J.  &  G. 

Body  short,  the  back  very  much  arched.    Caudal  pedoucle  robust^ 

Head  short  and  deep,  bluntish.    Eye  large,  4  in  head.    Mouth  moderate^ 

quite  oblique,  the  jaws  about  equal,  the  maxillary  nearly  reaching  th^ 

front  of  the  eye ;  the  upper  lip  on  the  level  of  the  pupil.    Lateral  lino 

decurved.    Fins  rather  low.    Coloration  plain  in  spirits.    Head  4J  ; 

depth  3.    D.  8  5  A.  9 ;  scales  8-42-5.    L.  3^  inches.   Arkansas,  etc.    (01- 

rard.) 

(Cifprinella  umhroaa  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856, 197,  and  U.  S. Pao.  B. B. 
8urv.x,266.) 

236.  €•  bubalina  (B.  &  G.)  J.  <&  G. 

Form  of  the  preceding,  but  the  caudal  peduncle  slender.    Eye  large, 

3J  in  head.    Jaws  equal.    Lateral  line  decurved.    This  species  ax)pear8 

to  diifer  from 'the  preceding  chiefly  in  its  larger  scales.    Head  4  j  depth 

3.   D.  8,-  A. 9 5  scales 6-36-3.    L. 3 inches.    Eed  River,  Arkansas.    ((?*• 

rard,) 

(Leiiciscus  hubalinus  B.  &  G.  Proc.  Acad.  Nat.  Sci.  Phila.  1853,  301 :  Cyprinella  hubtt- 
Una  Girard,  U.  S.  Pac.  R.  R.  Surv.  x,  205 :  Cyprinella  heckwithi  Grd.  Proc.  Acad.  Nat 
Sci.  Phila.  1856,  2(17.) 

237.  C.  i^nnnisoni  (Grd.)  J.  &  G 

Body  short  and  con^pressed,  the  back  arched,  but  less  so  than  in  the 
preceding.  Head  small.  Caudal  i>eduncle  moderate.  Maxillary  reach- 
ing nearly  to  eye.  Eye  moderate,  3J  in  head.  Ventrals  in  advance  of 
dorsal.  Coloration  plain  in  spirits.  Head  4^;  depth  3.  D.  8j  A,  9; 
Lat.  1.  34.    L.  2J  inches.    Cottonwood  Creek,  Utah. 

ee.  Body  sleiidorcr,  the  depth  3J-4i  in  length. 

938.  C.  suavis  (Grd.)  J.  &  G. 

Body  short,  compressed,  the  back  slightly  arched.  Mouth  oblique. 
Eye  4  in  head.  Maxillary  not  quite  reaching  eye.  Scales  moderate. 
Lateral  line  gently  curved.  Coloration  plain  in  spirits.  "  By  its  gen- 
eral form  and  appearance  this  species  establishes  a  transition  between 


•  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  196 :   type  Leucieciis  hnhalintu  Baizd  A 
Girard.   (Latin  cyprinellaf  a  little  carp.) 
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the  deep  and  dender  spedes."    Head  4|;  depthS}.  D.  8 ;  A.  9.    Son 
Antonio,  Texas.    iOirard.) 

(CffHtMti  mmwU  Gimd,  Pioo.  Aead.  Nat.  Sci.  Fhila.  1856, 197.) 
tit.  C.  le»M»  (Grd.)  J.&Q. 

Body  stoQt)  fiisifonn.  Caadal  peduncle  robust  Head  heavy.  Snout 
nther  blunt.  Mouth  obliquOi  the  maxillary  not  reaching  quite  to  eye. 
'BjSt  moderate,  4  in  head.  Lateral  line  decurved.  Scales  larger  than 
inioyof  the  preceding.  Ck>lor8  plain  in  spirits.  Head  3};  depth  3|{. 
D. 8;  A.  0 ;  scales  6-^34-4.    Bio  Frio,  Texas.    (Girard.) 

{Cffrimtlim  UpUla  Qxd.  Ftoo.  Acad.  Kat.  Sci.  Phila.  1836,  197,  and  U.  S.  Pao.  B.  R.  Snrr. 

Hi.  €•  MUta^idaBa  (Cope)  Jor.  &  GUb. 

Body  stoat,  ftasiform.  Mouth  slightly  oblique,  the  jaws  equal,  max- 
Ohiy  reaching  orbit.  Eye  3}  in  head.  Dorsal  considerably  behind 
tentnls.  Ckdoration  plain  in  spirits.  Head  4;  depth  4.  D.  8;  A.  8; 
iedes$-31-3 ;  teeth  1,  4-4, 1.  L..  2  inches.  Missouri  Biver,  at  Saint 
Jonph.  {Cope.)  "  Dedicated  to  Joshua  Billings,  esq.,  author  of  origi- 
Bd  observations  on  <The  Briny  Codfish  \'' 

[CgrkmOm  MlHrn^UMm  Cope,  Hayden's  Geol.  Suit.  Terr.  Wjom.  1870, 1878,  439.) 

Ml.  C.  ■UMMStoam  (Grd.)  J.  &  O. 

Body  dender,  the  form  being  like  that  of  the  stouter  species  of  Minni- 
tit.  Head  moderate.  Mouth  rather  large  for  the  genus,  oblique,  the 
Bixillary  reaching  front  of  eye.  Eye  large.  Lateral  line  somewhat 
dtturved.  Dorsal  behind  ventrals.  Brownish  above ;  cheeks  and  sides 
brieht  silvery.    Head  4 ;  depth  4^.  D.  8 ;  A.  9 ;  Lat.  1. 3G.    Bio  Grande 

(OnwteeRs  maaratoma,  IvxiMdcs,  and  IvgHbris  Girnrd,  Proc.  Acad.  Kat.  Sci.  Phila. 
ia6e,196,ia9.) 

tit.  C.  iBdibanda  (Grd.)  J.  <&  G. 

Body  elongate,  subfusiform.  Caudal  peduncle  slender.  Eye  large, 
3  in  head.  Snout  subconical.  Mouth  nearly  horizontal,  small,  the  max- 
fflaiy  not  extending  to  the  eye.  Silvery ;  lateral  line  with  black  dots. 
Cottonwood  Creek,  Utah.  (Oirard.)  A  dubious  species,  apparently 
distinguished  from  the  preceding  by  the  small  horizontal  mouth. 

(C^priaelZa  hMhtnda  Grd.  Proc.  Acad.  Nat.'Sci.  Phila.  1856, 199.) 

^  A  conspicaous  black  spot  at  base  of  caudal. 

Ht.  €.  ■•tata  (Grd.)  J.  <&  G. 

Body  stoutish,  subfusiform.    Caudal  peduncle  slender.    Eye  moder- 
tte,  3}  in  head.    Snout  bluntish.    Mouth  smalt,  oblique,  the  maxillary 
BuU.  Nat  Mns.  No.  16 12 
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not  reaching  to  the  eye.    Yentrals  iu  advance  of  dorsaL    Fins  modent 

(Joloration  plain  in  spirits,  except  the  black  caudal  spot ;  sides  silvei 

Head  4  J ;  depth  3 J.    D.  8 ;  A.  7 ;  Lat.  1. 46.    Eio  Seeo,  Texas.   {Oim 

{Cyprinella  notata  Gjrard,  Proc.  Acad.  Nat.  Sci.  Phila.  185G,  198,  and  U.  8. Pac B. 
Snrv.x,  269.) 

944.  €•  Tenusta  (Grd.)  J.  &  G. 

Body  slender,  as  in  C.  macrostoma.    Head  long  and  rather  point 

the  snout  subconical.    Mouth  large,  oblique,  the  maxillary  scan 

reaching  to  the  eye.    Eye  large,  3.J  in  head.    Fins  moderate  j  the  i 

sal  behind  ventrals.    Coloration  plain  in  spirit.s,  except  the  caudal  s] 

sides  mostly  silvery.    Head  4J ;   depth  4.    D.  8 ;  A.  8 ;   scales  7-3 

(36  in  type  of  C.  itxana).    Kivers  of  Texas. 

{CyprineVa  venusta  and  texana  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  198,  an 
S.  Mex.  Bound.  Surv.  Ichth.  54,  &5.) 

or.  Dorsal  fin  elevated,  with  a  conspicnoas  black  blotch  on  its  upper  posteriw 
(obsolete  in  young  examples). 
/.  A  conspicuous  black  spot  at  base  of  caudal. 

514 ft.  €•  calllara  Jordan. 

Body  elongated,  compressed,  elevated  in  the  middle,  the  profile 
fore  the  dorsal  curved.  Snout  projecting,  forming  a  decided  aoj 
He;wl  cimvex  above,  densely  tuberculate  in  the  males.  Muzzle  rat 
pointed,  overhanging  the  oblique  mouth.  Eye  4  iu  head,  less  thanin 
zle  and  interorbital  width.  Dorsal  fin  inserted  slightly  behind  v 
trals.  Lateral  line  strongly  deourve<l,  usually  forming  an  abrupt  flex 
Just  in  front  of  the  veu trals.  Color  in  spirits  pale  silvery,  the  dorsal  f 
<*audal  blotches  very  strongly  marked.  Head  4|;  depth  4.  D.  8; 
8;  scales  6-44-3;  teeth  1,  4-4, 1.  L.  4.J  inches.  Rivers  of  Alabc 
and  Louisiana. 

yCjfpriHfUa  ctMlHmra  Jimlaii.  Bull.  T.  S.  Xat.  Mus.  x,  61,  1877.) 

,(f.  No  ottn^picuonji  blaok  spi>t  at  base  of  caudal  fin. 
y.  Twth  vrithout  griuding  surf;urt». 

•4««  C.  wMpplel  vi^nl.^  Jor.  A:  GilK 

InHly  miHlenitoly  elong;iti\  subfusiform.  Caudal  {ledancle  stxxiti 
lleiid  shortish,  nither  iHuuteil.  Eye  large^  4  in  head.  Mouth  B 
ol^Htpu\  the  lower  Jaw  inoludeiU  maxilliur  reaching  to  anterior  lil 
the  orbit ;  upiH^r  lip  on  a  line  with  lower  bonier  of  orbit.  IHmd 
verA-  noiirly  opjH^site  ventniK  greatly  elevated,  its  height  to 
nHMTO  than  one-fourth  the  length ;  anal  fin  large.  Lilnp> 
curveiL     Coloration  in  alcohol  plain,  except  Hm 


s|iotj  probiiblj  brilliant  in  life.    Head  4J5  depth  Sj,    D.  8|  A*  9; 
tmlm  6-MM*    Sugar  loaf  Creek ^  Arkansas.    ( G  irard*) 
{('fpnt^eUa  whippld  Ginml,  PnH}.  Aoiul.  Nat.  8cU  FMU,  1856, 196,  tmd  U.  S.  Foo.  B. 

ff.  T«th  with  BAiTOW  grinding  »urf»<!«s,    (Fh<^to^cm§  Cope.*)  A 

•it.  C*  aotllontniia  (GMO  J.  ^  6,^5ift-<T-/n. 

Bixiy  miMlenitely  tlougiitej  somewhat  eompreased,  tbe  dorsal  and  ven* 
tial  yutlinen  regularly  and  gently  arched.  Head  rather  short  aud  deep. 
MoflUi  rather  Hoiall^  ciuit©  obliqae,  the  lower  jaw  received  withiaihe 
H>peT  when  the  mouth  is  closed.  Eye  small,  4J  in  head.  Leadea  sil- 
^1  blukh  in  the  males  5  edges  of  Bmles  dusky ;  a  dark  vertebral  line; 
I  luge  blaek  spot  on  the  npper  po8terior  part  of  the  dorsaL  Paired 
luuid  lower  part  of  l>e!ly,  as  well  as  the  tips  of  the  anal  and  caadal, 
the  front  aud  npper  parts  of  the  dorsal,  ch;irged  with  clear  satin- 
Vbitd  pigment  in  male^  iu  the  spring ;  in  foil  breeding  dreas  the  dorsal 
laeaeDl  with  a  greenish  lustre 3  no  creamy  band  at  base  of  caudal; 
mim  with  the  heml  aiid  front  covered  with  small  tubercles.  Head  4}; 
itj^L  B.  Sf  A,  3;  scales  5-^S8-^;  teeth  1,  4-4,  I,  the  edges  more 
Briw  liintinctly  serrate.  L.  4  inches.  Pennsylvania  and  Ceutnd  Kew 
Iflik  to  MiHsis.sippi  Valley ;  abundant. 

{i)fpfmeUa  anahfftana  Uir-ird^  Pn>«.  Atiwi.  Nifct*  BeL  Philft.  1830^  38  r  Lujciimkentiicki- 

C)pr.  Vtsm.  Itrtii  LeMciacuit  ttpUopitsrus  Gtlntht^r,  vii^^^j.) 

fct  TM-b  wjtk  entire  ed^«  (in  the  Adult).     (Erogalt:^  Jordjifi^t) 
K  T«uUi  with  a  narrow  grindiug  aurfacar  ^i^tii  ethurt, 

Hi.  C«  iratacttira  (Cop^)  J,  &  Q^^Milkg-tuilfd  Shin&r, 

Body  fusiform,  moderately  elongate^  not  greatly  compressed.  Mouth 
ritiicr  large,  jaws  nearly  horizontal,  the  npper  projecting  beyond  the 
]>«♦[.  Scales  less  closely  imbricated  than  in  the  preceding,  Lfateral 
hii-  lit  tit*  dccnrved.  Eye  smalL  Steel  blue  above,  silvery  below ;  dorsal 
tilh  a  bhick  blotch  on  its  poaterior  rays;  caudal  flu  conspicuously 
Qiwny  yellow  at  base,  then  dusky.  Males  with  the  belly,  paired  fins, 
ly  the  tips  of  the  vertical  fins  charged  with  milk-whit^^  pig- 
\  spring,  tbe  head  and  front  then  covered  with  small  tubercles. 

i  bigb  ooioration  the  anal  and  cau<lal  are  ^oniett  mes  pale  rettdish.    Fe- 

*OBpt^  Cypr-  Pemi.  1866,  378:  type  PhotogenU  epiloptenu  Co}^  ==  Cyprinella  analo- 
iMiQHL    (fdr»  liglKt;  yiw^,  to  be  bom.) 

»Ba]L  U.  8.  Nat.  Haa.  xii,  20,  1878 :  type  Photogenii  siigmaturus  Jor.    (ip, 

m;  >«Ctay  milk.) 
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iiiah'H  olivjuieouK,  obscurely  marke<l.    Head  4|;  depth  4J.    D.  8;  A.  8*, 
Kcah^s  (>-41-;j ;  teeth  1,  4-4,  1,  usually  with  entire  edges.    L.  5-6inchei 
(>uuilM;rland    Kiver  to  Savannah  Eiver;    abundant  in  the  mouutaia 
HCreanis.    Known  by  its  large  size  and  the  peculiar  yellowish  band 
ac.ross  tiie  caudal. 

( ITijpHiU'pUt  yatactiirus  Coiie,  Proc.  Acad.  Nat.  Sci.  Phila.  1867, 160 :  LrueiBeM*  t«i(«ti- 
ettHiM  (2ihitlii*r,  vii,25l.) 

tl  19,  r.  curyNtomn  Jordan. 

Body  elongate,  compressed,  tapering  toward  the  snout  and  the  kM| 

caudal  peduncle.     Ilead   moderate,  larger  than  in  C.  niveoj  raUM 

pohitod,  wide  on  top ;  snout  rather  long.    Muzzle  large,  quite  obliqpi 

the  premaxillaries  on  the  level  of  the  pupil;  upper  jaw  slightly  Hi 

longer.    Eye  moderate.  3^  in  head,    ^ales  moderate,  rather  c1om|| 

imbricatcHl,  but  less  so  than  in  C  analostana.    Pectorals  not  reacUri 

ventnds,  the  latter  about  to  vent ;  vertical  fins  not  especially  elevatai 

Color  olivaceous,  the  sides  bright  silvery,  a  round  black  spot,  i 

us  large  as  eye,  at  biise  of  caudal;  dorsal  blotch  rather  faint; 

flu  chiefly  yellowisli  green,  ferruginous  above,  the  extreme  tip 

white;  caudal  fin  rusty,  with  milk-white  tips;  lower  finis  milk-i 

Snout  and  tvont  in  males  tuberculate;  minute  tubercles  on 

tail.     Head  4J;  depth  4J.    D.  8;  A.  8;  scales  6-^^^;  teeth  1,  4-^]j 

with  narn>w  grinding  surfaces,  the  edges  of  which  are  UHually  ( 

L.  ,'^J-4  incites.     Chattahooi*hee  River. 

\^PhoU*^eni*  fMrj/ntomtiA  Jonian.  Ann.  Lye.  Nat.  Hist.  N.  Y.  1876,356,ezcliisiT6if  i 
huiaUor  spooimons  uuMitiontHl.  wliioh  are  J/iiiin7af«  ronM/iM,*  Dot  CotUmui  nr 
tlan,  lUiU.  r.  S.  Nat.  Mu9.  xii.  4*i=  Mitimiltu  :oni*tim9 :  Pkotogfmit  temcapug  Joitej 
Uravton,  Hun.  T.  S.  Nat.  Man.  xii.  41.  l?^?*.) 

9AO,  t\  nivcn  vOo^on  j.  a-  G. 

IUhIv  n^gularly  fusiform,  the  dors;)l  outline  more  arched  than  I 
voutnd.     lloiul  conic.    Muzzle  obtuse,  not  projecting.    Month 
ternunaU  slightly  oblitpio,  maxillary  reaching  front  of  eye.    Eye  J 
head.    l\>loratiou  very  {kUc,  a  narrow  bluish  band  along  the< 
|HHhuicU\  forming  a  faint  siH>t  at  the  root  of  the  cnndal.    Dorsal  1 
the  males  ivnsidcnd^lx  vlevattnU  largely  dusky  on  its  last  rays,  ihBi 
o(  the  fin  ort^imy ;  the  ti)v<  of  the  dorsal*  the  tii^s  of  the  caadal,  \ 
>\liole  of  the  anal  wiih  milk-white  pigment.    Males  with  the  i 
antodorsid  n^gion  iwortnl  with  small  tnbercles.    Head4j[; 
l>,  S:  .V,  S:  s^^aW  tV-^^W^:  ttvth  K  4-4. 1,  with  nmnow  grb 
I'ace.     K  :^ j  inoht^    R-isin  of  the  Santee.  Xoitk  aad  Soi 

^H^.k'iifM**  «»fv«>  l\^p^.  IVv.  A«w*r,  Pha  Soc  FluU.19%li^ 
daa  A  lU^vtxHi.  l^iU.  r.  &  Nak  M 
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wiiboiit  distinct  irrimling  surface* 
fia  diort.^  of  H  or  9  rays, 
H         k»  A  conjtpicuuim  clurk  blot^U  oti  tippi^r  posterior  rnys  of  ilorsaL 
^^^         I.  Adult  uittlea  with  the  %erticftl  tins  chi<?Hy  rodj  a  couspicuoiia  black 
^^^K  spot  at  kmtjit  of  caadal. 

t$li  C*  ratli^tisi  Jordan. 

_    \My  nit  her  .stout  iirnl  uum  pressed,  rather  heavy  fi»rw;ir(l,  the  dorsal 

Ktliue  isunsiilerably  elevated.     ETead  stout  and  rather  blant,  its  ni)per 

Mitflattiiih ;  the  uaptial  taberdea  not  Durnerou8,  sirratiged  la  a  few  din- 

nietloa^^itudmal  rowg^  not  scattered  without  onler^us  in  related  species. 

BfoQlh  hir^e,  nearly  horizontal,  sli^^htly  ovrTliipped  by  the  heavy  snout, 

Bbf^inaxiUnry  reiiclnng  nearly  to  the  eye,  the  premaxillaries  ant-eriorly  en- 

llroly  below  the  level  of  the  orbit.    Eye  large,  3f  in  heml.    Seniles  large, 

'  not  very  clowely  imbricated,  16  in  front  of  dorsal.     Fins  rather  large, 

the  height  of  the  dorsal  in  males  nearly  cme  fifth  of  length  of  body, 

lJl'«>li)r4lion  dark  and  brilliant.     Males  with  the  back  very  dark  steeb 

■liie}  aides  a  clear  silvery  violet ;  belly  and  lower  fins  satin-whit^,    A 

■fteify  blii4!k  blotch  on  posteiior  part  of  dorsal,  extending  doift^iwanl  and 

ftmbg  a  horizontal  bar  at  the  base  of  the  fin ;  the  rest  of  the  tin  ver- 

mlBou,  except  the  milk-white  tip.     Caudal  fin  bright  red,  yellowisli  at 

\mtf  milky  at  tip;  a  broad  golden  vertebral  band  and  a  retldish  lateral 

"treak;  a  large,  distinct,  i-ound  black  spot  at  baee  of  caudal.    Females 

LrfBracseons,  with  less  black  j  the  tins  dull  i^ddish.     Ilead  4J ;  depth  4?. 

■).H;  A.  H  J  sc^drs  5-4<>-3;  teeth  1,4-4, 1,     L.  4  inches.    Alabama  Basin. 

B  (fMayfub  vallijfnHS  Jordriti,  Alio.  Lye.  Nat  Hist.  N.  Y.  1876, 337 :  Citd^fma  callUtia  Jcir- 
Hki^EaU.  C.  a  SikU  Miitt.  xii,520 

ipt  C.  triclirai»aii  Jor  Sc  Gilb. 

I  Body  ratlicr  silender,  compressed.    Head  Blender  and  pointetl.    Eye 

Vndenile,  3|  iu  he^uL     Mouth  quite  large,  very  oblique,  the  maxillary 

MBching  the  anterior  margin  of  the  eye,  the  premaxillaries  on  the  level 

Bf  Uie  uiiddle  of  the  pupil.     Lateral  line  considerably  decnrved,  usually 

wth  an  abrupt  angulation  between  pectorals  and  ventrals.    Nineteen 

iNei  litifort)  the  dorsal.     Fins  moderate  ;  dorsal  well  behind  ventrals. 

r%l|ikial  tQl>ercles  sparse  on  the  head.     (Caudal  pedinicle  and  sides  as 

B^tfwiint  im  the  ventrals  tnbercuhite  in  spring  males.     JVlales  lu'ight 

HHkliU!  above ;  sides  bright  white ;  a  large  bla<;k  spot  at  base  of  caii- 

HUy  IMfclsftly  R»>  in  (\  callktia;  dorsal  fin  with  alaoad,  dusky,  honzon- 

rWb«uwl  at  basis  the  niend^rane  of  the  last  rays  jet-black,  the  tip  milk- 

■jttikii  the  rL*^t  of  the  Hn  of  a  bright,  pale  vermilion  red ;  eiiudal  rosy, 

^Hpi  white  ;  anal  and  ventrals  milky.     Females  duller,  but  the  black 

•»arkuiijs  distinct.     Heml  4^ ;  depth  44  j  scales  G-42-3 ;  teeth  1,  4-4,  I, 


ii^s 
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Is.   H  .uehf^,    AUl^Kuna  Baaui:   dfcbniHJant  in  clear  streams,  witl 

CM^mn  rirkrmntU  ■;*'»rriAn  Jk.  <  rilb^rr.  BolLC.  3.  Xat.  3Caa.  xii,  1878, 50.) 

m.  A  ■•**TV  ■mnjipirf'Tiniw  >ijii»k  -qiot  :U  baa©  of  tnuuIaL 

9JM.  C  HlUMMWl  ■  tnniaa.—SpntUd'faa  JihmmQ. 

Body  elongare,  ftimform.  i^ompresseiL  Head  quite  loDg,  ro 
;ihovp.  rhe  .^mont  pointed.  Miiiath  rather  large,  somewhat  obliqae 
lapped  by  the  narrow  upper  jaw.  Eye  small,  4^  in  head;  iris 
Maxillary  reaehing  beyonil  nostrilH;  premaiillary  on  the  level  of 
i^dj^e  of  pnpil.  Scales  large,  closely  imbricated,  20  in  front  of  tl 
w»L  Fins  low,  the  dorsal  rather  behind  ventrals,  its  height  les 
one- fifth  the  length  of  the  body.  Color  pale,  clear  olive;  black 
M(>ot  not  very  distinct ;  fins  with  their  tips  charged  with  satio 
fiigrnent,  otherwise  plain ;  a  very  distinct,  large,  oblong  or  quadn 
black  spot  at  base  of  candal,  the  color  extending  up  on  the  rays, 
spot  is  visible  on  all  specimens,  and  is  larger  than  in  any  otim* 
('ffprinifkc;  its  length  about  one-third  that  of  the  head.  First 
(lorsfil  dark  in  front;  males  with  an  obsolete  black  spot  on  the  i 
of  Hio  sldcm  in  front  of  the  dors^U,  as  is  often  seen  in  CkaracitUi 
ImmmI,  <»f<\,  tnbcrculati')  in  spring.  Head  4};  depth  4J.  D.8; 
HfMitpfl  7-4'J-.'i;  hM'tli  1,  4-1, 1.  L.  4^  inches.  Alabama  and  Missit 
\  pry  nliundiint.  11io  largest  species  of  this  section  of  the  geno 
ono  or  tlio  most  gnu»oful. 

{  rAf»ri»fi#«M  tttiitmittHt'HH  Jonitin.  Ann.  Lye.  Nat.  Wi»U  X.  T.  1^6, 33T :   Cb^mm 
fift>t  Jon^in.  UuU.  r.  S.  Nut.  Mus.  xii,  5:2 :  ZNXi7a(«cAio(Mar«««toHay,PtYw.U.  S.Ni 

»»».  \o  iM%«*piono«»  Miiok  »|H>t  at  baw?  of  caodaL 

l^i>ih  i>is<i>>n«,  »*>wowh;U  olonprate,  modentely  ccvrnjiRaBeiL 
in^>i^M\Ui\     Sn^Mii  r;Uhor  ]VMnt<Hi,  orerlsj^pin^  ibesmalL  ohliqiiei 

ini^MlV-^iTi^s  ^v.'^ohir.ji  i^^wirils,  pTv^TnAxillarie?  beJow  }ev<«l  of  piqii. 
tni>i1or^ti\  .'^.^  in  ht>s<^.  S*\^)o>  firm.  1.^  in  fiMnt  of  dcvrsoJ.  Ll4at 
iN\-m\N>fi  Vms  sVi  >)i^h,  ilrr  boicl.t  »i:  tIk  dfirsal  ntuirlT  oae-li 
Tonctl*  <>i  iy^  *'>*>' ;  i^oTN^;  IvOiind  vcijiralji.  Makf^  wiik  the 
iliri'kiN  i»iN-»jNvilftr4^  iV»)o:  )i:'ij^Vt  srw^VliInt  :  tiic  fudefi  aai  bd 
vo]>  ^Itffi--;  ?^  v«n"^  «]isfin«M  ]>ft4TH'.  tinm,  o:  a  lirifrhl 
m1^«1  d>*!tir<M  ivv*f>iVM%i'l\ .  niu\  i>»mnii^  >i^|vil  ai  thelta 
fir^:  doi*!%?»;  bWolt   n>fh<v.   f«iii;    am";  dif)ii^-:   ti|pa^ 


ai.   CYPBINID^ CLIOLA-  183 

^padal  i^barged  with  Batin-wbjte  pigment ;  the  fins  otherwise  all  of  a 

dear,  brigbt  yellow.    Females  aud  youo^  with  the  maikiogs  obacure, 

tk  blnti  lat^tBl  band  usually  evideot.     Head  4^|  depth  4|.    B.  8;  A« 

g^  Hcalea  6-38-^;  teeth  1^  4-4,  1.    L.  3  iocbes.    Alabama  Basin. 

(PMofmk  c0rulewt  Jordoo,  Atin.  Lye.  Nat,  Hiat,  N,  Y,  1876, 3t)8:  C&4itma  cm-utm  Jor- 

1^$.  1\  rlilorl^f  la  Jordan  dt  Brayton. 

Body  short  and  deep,  stxongly  coropressedj  the  form  elliptical,  as  in 
('.  fffrh&melmj  but  rather  deeper.  Head  rather  small  and  pointed. 
Mouth  quite  obliqae^  the  maxillaiy  not  rcaehinij  the  line  of  the  orbit, 
tketi[>per  jaw  projecting  beyond  the  lower,  premaxillai*y  ou  the  le%el  of 
the pnpit.  Eye  ^mall,  \m^  than  snout,  4  in  head.  I^ateral  line  deciirved. 
Knsi  motlemte*  JJnptial  tubercles  covering  the  whole  body,  except  the 
iffKRii  anterior  t«  the  vent  mis  and  below  the  liiteral  line;  those  on  the 
Wy  much  smaller  than  those  on  the  heatl.  Coloration  dark  steel-bine; 
H  very  distiuet  blue  atripe  along  each  side  of  caudal  pednncle ;  back  clear 
grwD;  lower  part  of  sides  abmptly  milk-white;  black  dorsal  blotch  large, 
the  lower  purt  of  the  tin  with  bright  pale-green  pigment,  the  tip  milky  j 
cacilal  dasky,  its  tips  milky,  tt^i  base  pale;  anal  and  ventrals  milky,  a 
Csunt  dusky  Hpot  on  last  rays  of  anal ;  iris  white.  Females  slenderer  and 
\m  brightly  colored  j  do  caudal  spot.  Head  4 ;  depth  4*  D.  7 ;  A.  8f 
scales  5^t7-;J ;  teeth  1,  4-4, 1,  L,  3  inches.  Bantee  Basin,  Boath  Caro 
tiiia. 

(C04tmA  ehl&rUiia  Jordw  &  Bray  tun,  BulL  U.  B.  l)(a,t  Moa.  xii,  SI,  1873.) 
H  lo  dftrk  blotch  on  uppor  [Mmterigr  part  of  doti^L 
S3C  C,  seoflata  {Ag&#i«is&)  Jar.  «&  Gilb. 

f  li^^ioguomy  of  Cemti^hth^g  dmimilis.  Body  elongate,  not  elevated- 
Head  elongate.  Mouth  small,  nearly  horizontal,  the  maxillary  reaching 
b«>f>tid  line  of  orbit,  the  mandible  somewhat  projecting,  Begion  in 
front  of  dorsal  tin  more  or  Icbm  bare  of  scales*  Eye  large,  3|  in  hc^d, 
hma\  begiuniiig  ojiposite  \  entrals,  nearer  anont  than  base  of  caudaL 
OliTaeeomii  silvery  below;  a  bi-oaii,  silvery  lateral  band,  with  dark 
ifecka;  sides  of  head  with  black  B[>eekB ;  a  dark  ^'ertebral  band.  Head 
4;  dftpth  44,  1>,  7  ;  A,  8 ;  scales  6-^6-4 ;  teeth  1,  ^^  1.  L.  3  inches, 
Forth  Platte  River  (Cope) ;  Osage  River  {Afjmsiz), 

{Mbmntun  st>nitiH9  I^tittiuiin  UuiL  Mus.  Cnm|K  Z(hj!*  i,  [>,  li^3 :    PhittogenU  pipiolepit 
e,  Hayden's  Geol.  Surv.  Terr.  Wyom.  1870,  438 :   Leuciacus  zonatus  GUnther,  vii, 

) 
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jj.  Anal  fin  long,  of  10  or  11  rays ;  fins  high. 

357.  €•  xaennra  Jordan. 

Body  moderately  elongate,  subfusiform,  heavy  forwards.  Head  heavs? 
somewhat  elongate,  rounded  above.    Mouth  large,  oblique,  the  low^^ 
jaw  included,  maxillary  reaching  almost  to  orbit,  premaxillary  on  lev^ 
of  upper  part  of  pupil.    Eye  large,  3f  in  head.    Fins  all  rather  low,  tbe 
height  of  the  dorsal  fin,  even  in  the  males,  only  two-thirds  the  length  of 
head;  caudal  lin  large..   Color  dark  steel-blue;  silvery  below;  a  faint 
black  spot  at  base  of  caudal;  scales  above  dark-edged.    Males  with 
the  fins  mostly  bright  crimson ;  the  dorsal  largely  black  at  its  upper 
posterior  part ;  dorsal,  anal,  and  caudal  fins  with  white  pigment ;  belly 
and  bases  of  the  lower  fins  likewise  pigmented ;  head  and  caudal  pe- 
duncle tuberculate  in  spring.    Head  4;  depth  3f.    D.  8;  A.  10;  scales 
6-3d-3 ;  teeth  1,  4-4, 1.    L.  3  inches.    Altamaha  Basin,  G-eorgia ;  locally 
abundant. 

{Minnilus  xccnurus  Jordan,  Proc.  Acad.  Nat.  Sci.  Phila.  1877,  79:  Codoma  xanura 
Jonlan,  Bull.  U.  S.  Nut.  Mus.  xii,  52.) 

ft59*  €•  pyrrhomelas  (Cope)  J.  &  G. 

Body  deep  and  compressed.  Head  stout,  rather  blunt.  Mouth  ob- 
lique, the  jaws  about  equal,  maxillary  reaching  front  of  orbit.  Eye 
large,  3f  in  head.  Pectorals  barely  reaching  ventrals,  the  latter  to 
anal;  dorsal  fin  greatly  elevated,  its  height  in  the  male  as  great  as 
length  of  head ;  caudal  very  broad  and  long,  its  peduncle  stout  and  com- 
pressed ;  anid  fin  large  and  long.  Coloration  of  the  males  dark  steel- 
blue  above;  the  scales  darker  edged;  tbe  belly  abruptly  milky  white; 
head  pale  reddish ;  snout,  tip  of  lower  jaw,  and  iris  scarlet;  dorsal  dusky 
at  base,  the  usual  large  black  blotch  above,  red  in  front,  and  broadly 
milk-white  at  tip;  tips  of  the  caudal  milk-white,  next  to  this  a  dusky 
crescent,  a  wide  crescent  of  bright  scarlet  inside  of  the  black,  extend- 
ing into  the  two  lobes  of  the  fin ;  base  of  caudal  pale ;  anterior  region 
and  sides  of  caudal  peduncle  with  rather  large  tubercles.  Females 
duller.  Head  4 ;  depth  3 J.  D.  8 ;  A.  10 ;  scales  6-35-3 ;  teeth  1,  4-4, 1. 
L.  3J  inches.  Santee  Basin ;  very  abundant.  The  most  ornate  of  our 
Cyprinidce. 

(Photogenis pifrrhotnelas  Cope,  Proc.  Amor.  Phil.  Soc.  Phila.  1870,  463:  Codoma  pgr- 
rhomelas  Jordan  &  Bray  ton,  Bull.  U.  S.  Nat.  Mus.  xii,  22,  1878.) 

359.  €•  hypsdoptern  (Gilutlier)  J.  <&  G. 

Body  short,  much  compressed,  the  back  elevated.  Head  short,  flat- 
tened above,  the  muzzle  pointed.    Mouth  large,  very  oblique,  the  jaws 
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Jort  eqoaL    Eye  large,  3  in  headi  aboat  equal  to  anout  and  to  interorbital 

q^aoe.    Scaka  with  ttie  exposed  snr&ces  very  narrow.    Lateral  line 

nidi  deearved;  16  large  scaleB  before  dorsaL    Dorsal  fin  inserted  en- 

tinly  behind  the  ventrals,  greatly  elevated,  its  longest  ray  a  little  longer 

tiwi  head;  anal  flu  also  very  high  and  veiy  long,  extending  almost  to 

laid  of  candal;  these  fins  somewhat  lower  in  the  females.    Color  sil- 

my;  the  dorsal  blotch  conspicnons;  a  distinct  black  caudal  spot, 

mHcit  than  eye  and  deeper  than  long;  sides  with  a  silvery  band  whicd 

piMS  aronnd  the  nose,  below  this  a  dusky  band.    Breeding  colors  un- 

taown.    Head  4|$  depth  4.    D.  8;  A.  11;  scales  6-35-^;  teeth  1,4-4,1. 

L  ^  inohea.    Sonthem  Georgia  and  Alabama. 

(iAwMf  fmnrnmu  Patoam,  BalL  Has.  Comp.  Zo51.  i,  9, 1863  (not  MinAoMk  fwrmo9a 
(M.):  XiMiMM  JbiQMalppferM  GUntber,  vii,  255:  Pkoiogeni$  grand^pinnU  Joidan,  Bull. 
U.&Ntt.Miu.x,  68,1877.) 

8a«— MIM BTIIjIJS  Bafineaqne. 

8hiner8. 

(f  JMHfit  BaftaeaqiMy  1818 ;  MimmUuBy  LtuoUms,  and  Plwn^jmwBafinesqae ;  HfptO^ 
Biird;  AXbwmMu  and  AUbwmof  Girard;  Ljfihrunu  and  HydropMox  Jordan.) 

(liiBMqiie,  lehth.  Oh.  1880,  47:  type  2liii«Uiit  dinemut  Baf.) 

Body  oblong  or  elongatCi  more  or  less  compressed.  Mouth  normal, 
wmUlj  terminal  and  oblique.  No  barbels.  Teeth  2,  4-4,  2,  sharp- 
edged  or  with  a  narrow  grinding  surface.  Scales  usually  large,  often 
cioaely  imbricated.  Lateral  line  complete,  usually  decurved.  Dorsal 
in  inserted  above,  or  more  usually  behind,  the  ventrals;  anal  fin  short 
orioiDewhat  elongate.  Abdomen  rounded.  Coloration  often  brilliant, 
the  Bales  in  spring  usually  with  red  fins  and  the  head  with  small  tu- 
bocks.  A  very  large  group  of  small  fishes,  especially  characteristic  of 
tiie  fresh  waters  of  the  Eastern  United  States.  Various  attempts  have 
beoi  made  to  divide  this  group  into  natural  genera,  but  the  gradation 
ftooione  type  to  another  is  very  i>erfect.  (English  minnow;  French 
amiae;  firom  Latin  minusj  small.) 

This  group  may  be  subdivided  as  follows : 

(AaiiflnAhorty  its  rays  7-9  (somotimes  10  iu  AT.  eonUtius). 
*Sealet  largo,  3&^5U  in  the  latt^ral  liue. 
t Teeth  with  the  griuding  surface  wore  or  lesH  developed. 
I  Species  attaiuiug  a  large  size,  with  the  scales  along  the  flanks  nearly  twice  as 
deep  as  long,  and  so  closely  imhricated  that  the  exposed  sur- 
faces are  very  narrow ;  back  elevated  and  convex  in  the  adult; 
lower  jaw  included ;  dorsal  liu  over  ventrals  (Luxilus  Raf.). 

cornafu«y  selene. 
U  Species  of  moderate  size,  with  the  scales  short  and  deep,  but  less  closely  im- 
bricated than  iu  the  preceding ;  body  elongate,  not  much  ele- 
vated ;  mouth  large,  oblique,  the  lower  Jaw  projecting;  dor- 
sal fin  inserted  behind  veutrals coooo^eatf ,  ivsMtiat. 


1 
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ttt  Species  of  small  size,  with  the  scales  not  much  deeper  than  long,  less  dnd 

imbricated ;  body  oblong  or  elongate,  little  eleyated ;  bioiI 

moderate,  oblique  or  horizontal ;  dorsal  fin  inserted  don  b 

hind  yentrals;  nuptial  colors  mostly  brilliant  (AunJiHO 

Grd.). 

rosew,  ruhriorooeuSf  ItUipinniSf  cklcrocephalus,  chiliUeutf  daZflci 

chro8amu8,  xasnocephaluSf  plumheoltu,  lacertotus,  Bkumtar^  Moni 

tt  Teeth  without  evident  grinding  surface. 

a.  Teeth  with  the  edges  serrate ;  scales  closely  imbricated eemtUft 

aa.  Teeth  not  serrate;  scales  loosely  imbricated,  scarcely  higher  than  long 
h.  Dorsal  fin  inserted  directly  over  the  ventrals;  anal  rays  7-9;  ejevi 
large;  scales  large  CEpibbma^  Cope  &  Jordan). 

ortommaM,  icdbrieeptf  jffmMMM,  Umcki 

hh.  Dorsal  inserted  behind  ventralB aZitptimif,  omoMIu,  megthj 

**  Scales  small,  about  55  in  the  lateral  line hivUiatuSf  timpa»o§m 

a  Anal  fin  more  or  less  elongate,  its  rays  10-14. 

c.  Scales  comparatively  small,  more  or  less  closely  imbricated,  and  wi 
the  exposed  edges  deep,  as  in  CodawM  and  Ltuilm;  seakil 
front  of  dorsal  small ;  teeth  with  grinding  surface  mmi 
less  developed.    (Ltthrurus  Jordan.) 
d.  A  black  spot  at  batte  of  dorsal  in  front. 

cyanocepkalmSf  atripet,  dipltemiuSf  ardens,  jMmeteUl 

dd,  A  black  spot  at  the  upper  anterior  part  of  dorsal rmbr^itd 

ddd.  No  distinct  black  spot  on  the  dorsal. 

e.  Body  short  and  deep Mta 

ee.  Body  slender  and  elongate tlu^tmUnu»ftt^ 

CO.  Scales  comparatively  large,  not  higher  than  long,  and  not  closdfii 
bricated ;  scales  in  firont  of  dorsal  large ;  teeth  withoot  giill 
ing  surface.     (MixxiLUS.) 

/.  Anal  fin  long,  with  about  14  rays o2tfi9' 

Xf.  Anal  fin  moderate,  itj<  rays  10  or  11. 

g.  Scales  alK>ve  lat4*ral  line  in  about  9  series saftririft 

gg.  Si'ales  above  lateral  line  in  5-7  series. 
A.  Ventral  fins  reaching  beyond  middle  of  dorsaL 

ttcepticM^t^  photogrmU^  teJetcopus,  Mtilhiua,  peroohrommftt 
M/aif,  dimfmms,  rmbri/romt,  jewmmM 
kk.  Ventral  fins  scarcely  reaching  beyond  front  of  dorsaL 

(» Anal  fin  short,  its  rays  7-0  (rarvly  10). 

•  Scales  l;irp\  35-oi^  in  the  lateral  line, 

♦  Tet»th  with  the  griudinjj  surface  more  or  less  developed. 

;  SiHHneii  attaining  a  large  size,  with  the  scales  along  the  flanks  IM^ 
twice  as  tUvp  as  loni;.  ami  s^>clo^1y  imbricated  that  the  expuacdf^ 
lat^^s  are  vcrv  nam»vr ;  back  elevjited  and  convex  in  theadaltvdfl 
the  lower  jaw  inoludotl:  dorsal  fin  inserted  directly  opposite T«ta| 
y^l  twiUf  Kaf.*^ 
1I6#*  H.  roni«t«»  v^litohiir  J.  <V  O.^Skimrr;  i?« J-<a  :  Dace. 

lUnly  t'lon^:rato  iu  the  yomijr*  in  the  adult  short,  compressed,  ^ 

the  anterior  (lors:il  rt'pon  iniieh  swollen  and  gibbons.    Head  itAl 

he;iY\\  c\>iupre:>j^Hl,  n^undtnl  Ivtween  the  eyes,  the  SDoafe  ^ 

Mouth  uuHlenite.  nearly  horizontal,  the  jaws  nmdjtq 

t^Huewhat  inelude^l.     Kye  miMer^ite,  4-o  in 

*^*KaAiM^u«N.  lehthTWhTisAV" 
Mildk    v^Kw  Latin  lio;  U^^ 
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leaching  front  of  eye,  the  premaxillaries  below  the  level  of  the  eye. 
Scales  always  deeper  than  long  on  the  flanks,  becoming  extremely 
80  in  the  adult.  Lateral  line  deciirved.  Dorsal  moderate,  inserted 
directiy  over  the  ventrals  in  the  young,  thrown  somewhat  backward  in 
the  adult  by  the  growth  of  the  postoccipital  region.  Pectorals  barely 
or  not  reaching  ventrals,  the  latter  about  to  vent.  Kegion  in  front  of 
dorsal  typically  with  about  23  scales.  Coloration  dark  steel-blue  above; 
the  scales  with  dusky  edges,  the  bases  also  dusky;  a  gilt  line  along  the 
back  and  one  along  each  side,  these  distinct  only  when  the  fish  is  in  the 
water;  belly  and  lower  pp,rt  of  the  sides  silvery,  or  bright  rosy  in  spring 
males;  dorsal  fin  somewhat  dusky ;  other  fins  plain ;  the  lower  fins  all 
rosy  in  spring  males ;  head  dark  above ;  a  dark  shade  behind  scapula ; 
lower  jaw  and  region  in  front  of  dorsal  to  the  tip  of  the  snout  covered 
with  small  tubercles  in  spring  males;  female  and  young  fishes  are  plain 
olivaceoas  above  and  silvery  below.  Head  4J ;  depth  3J,  varying  much 
with  age.  D.  8 ;  A.  9 ;  scales  G-41-3 ;  teeth  2,  4-4,  2,  with  rather  nar- 
row grinding  surface.  L.  5-8  inches.  Entire  region  east  of  the  Rocky 
Monntains  excepting  the  South  Atlantic  States  and  Texas;  almost 
everywhere  the  most  abundant  fish  in  small  streams.  Its  variations 
are  great.  The  following  forms  are  worth  distinguishing  by  name. 
Var.  yibbus  Cope. 

Sixteen  scalers  before  the  dorsal  fin.  Anterior  dorsal  region  in  the 
males  extremely  short  and  swollen ;  the  base  of  the  dorsal  therefore 
ver}-  oblique.     Michigan  to  Kentucky ;  common. 

{Uspnilepi*  cornutus  gibbu«  Copo,  Proc.  Aca<l.  Nat.  Sci.  Phila.  18G7,  158.) 
Vtr.  frontalis  Aga88iz. 

Fifteen  to  eighteen  scales  in  front  of  dorsal.  Head  heavy.  Body 
1*^  gibbous  than  in  the  preceding.     Great  Lake  Region,  etc. 

{Unciscus  frontalis  and  gracilis  Agasaiz,  Lake  Superior,  368,  370.) 
Var.  ceraftinus  Cope. 

Sixteen  scales  before  dorsal ;  scales  6-40-3.  Head  4  in  length.  Eye 
^^^}  3J  in  head.  Colors  very  brilliant,  in  high  coloration  entirely  red. 
Roanoke  River. 

{Utfpsilepis  cornutus  cerasinus  Cope,  Proc.  Acad.  Nat.  Sci.  Phila.  18G7,  159.) 
^M.  f  ornutus. 

Above  described.  The  scales  22-25  in  front  of  dorsal  fin.  Every- 
where abundant. 

{Cuprinus  cornutus  Mitchill,  Araer.  Month.  Ma«T.  i,  3*24:  ITi/psilcpis  cornutus  Cope, 
l^^vc  Acad.  Nat.  Sci.  Phila.  1807, 158:  Plargyrus  typicus  nml  bowmani  Girard,  Proc.  Acad. 
^*at.Sci.  Phila.  1850,  196:  Plargyrus  argcntatus  Girard,  1.  c.  212:  Lcuciscus  atrnUtus 
GtiMher,  vii,tM9:  Luxilus  chrysocephalus  Raf.  Ichth.  Oh.  1820,  47.) 
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Var.  cynneus  Cope. 

Scales  of  the  dorsal  and  ventral  regions  very  small,  31-40  in  ftontrf 
the  dorsal  fin.  Scales  10-40-4.  Coloration  extremely  dark ;  blae-Uad 
above ;  fins  chiefly  black.    Lake  Superior. 

(HypBilepia  oornutus  cyaneua  Cope,  Proc.  Acad.  Nat.  Sci.  Phila.  1867,  160.) 

361.  HI.  selene  Jordan. 

Body  elongate,  compressed.  Head  short  and  stoat,  roanded  abovt 
^louth  terminal,  oblique,  the  lower  jaw  included.  Muzzle  blunt  aid 
short.  Eye  very  large,  3  in  head,  wider  than  snout  and  than  intoor 
bital  space.  Dorsal  fin  verj-  high.  Lateral  liife  little  decurved.  Brigtt 
steel-blue  above,  with  a  very  distinct  silvery  band  overlying  a  pin* 
l)eous  shade ;  a  dark  spot  at  base  of  caudal ;  a  dark  vertebral  line; 
cheeks,  belly,  and  iris  white ;  fins  plain,  probably  red  in  spring.  Hell 
4} ;  depth  4 J.    Scales  4-40-3 ;  teedi  2,  4-4,  2.    Lake  Superior. 

(LuxUm  M^fiie  Jordan,  Bnll.  U.  S.  Nat.  Mns.  x,  60,  1877.) 

It  Species  of  moderate  size,  with  the  scales  short  and  deep,  bat  less  closely  imbrieatcl 
than  in  the  preceding;  body  elongate,  not  mnch  elevated;  month  laif^ 
obliqne,  the  lower  jaw  pntjecting ;  dorsal  fin  inseited  behind  ventrala. 

ItGtt.  in.  COCCOffenls  (Cope)  Jordan.— 7?<x?-c;^l:e(I  Shiner, 

Boily  elongate,  compressed,  not  at  all  elevated.    Head  straight  ul 
rather  pointed.    Mouth  large,  very  oblique,  the  premaxillary  nearly  ot 
a  level  with  the  pui)il,  lower  jaw  projecting  beyond  upper,  maxiDaiT 
reaching  past  front  of  eye.    Eye  very  large,  3i  in  head.    About  20scilfli 
in  front  of  the  dorsal  fin.     Back  olivaceous;  the  scales  dark-edged; 
iH^lly  and  sides  silvery,  rosy  in  spring  males ;  a  dusky  scapular  band} 
a  sc*arlet  bar  like  a  brand  down  the  line  of  the  preoi>erele ;  muzzle  lii  \ 
upi>er  lip  re<l ;  a  red  axillary  si>ot ;  outer  half  of  dorsal  black,  lower  hiV  u 
yellowish ;  outer  part  of  caudal  dusky,  base  paler ;  a  faint  lateral  stwik  , 
and  a  dark  vertebral  line ;  lower  fins  white ;  snout  swollen  and  tubeiefr  -- 
late  in  spring  males;  females  silvery,  with  only  traces  of  red  markiBfii  1^ 
Head  4 ;  depth  4  J.    Scales  7-42-3 :  teeth  2,  4-4,  2.    L.  6  inches.    Cb»  3 
iH'rland  to  S;ivannah  l^ivers:   abundant  in  the  mountain  streams.  ; 

t^HjifHtih-pin  rrHx^>jinn>  Co|>e,  Proi'.  Acad.  Nat.  Si'i.  Phila.  1867, 160:  Lemdtema 
r.Uiithor,  vii,  ^.V^.) 

ties.  .11.  zonistius  Jonlan. 

BihIv  nither  stout«  oompressecl,  the  back  somewhat  elevated^ 
form  that  of  a  young  MihhUhs  cornutus.    Head  beovy,  ImMid  and' 
alK)ve«  the  profile  evenly  descending.    >Ioath  large,  bul  ar 
in  coccogtnh^  oblit]ue^  the  jaws  about  equal,  the 


J 
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middle  of  the  eye,  the  maxillaiy  reaohiog  the  fix>iit  of  orbit.  Kje  very 
large,  longer  than  snout,  3^  in  head.  Scales  not  very  closely  imbricated ; 
IT  Mries  in  front  of  dorsaL  Lateral  line  strongly  decnrved.  Fins  mod- 
ente,  pectorals  aearoely  reaching  ventrals.  Steel-blue  above;  sides  with 
coDsiderable  coppery  lustre ;  dorsal  fin  with  a  sharp  jet-black  horizontal 
bar  about  half  way  up,  reddish  in  young  fishes,  the  tips  of  the  fin  some- 
what milky,  the  base  i>ale;  a  rouod  black  spot  nearly  as  large  as  the 
Qieat  the  base  of  the  caudal ;  anal  fin  plain ;  caudal  fin  dull  ferruginous 
red,  pale  at  base  as  in  JIf.  eoeoogeniSj  milky  at  tip ;  back  and  sides  with 
gOt  lines,  as  in  if .  eamuhi$^  the  former  becoming  dark  after  death ;  a 
dint  red  bar  down  the  cheeks  as  in  JIf.  ooccogenis;  a  dark  humeral  bar; 
make  with  the  snout  tuberculate;  females  plain,  so  much  resembling 
CIMa  eurjfgtomoj  from  the  same  waters,  that  the  two  species  have  been 
eoDfoanded.  Head  3^ ;  depth  3}.  Scales  7-40^ ;  teeth  2,  4-4,  2,  with 
very  narrow  grinding  surfiEU^e  on  one  or  two  of  them.  L.  4  inches. 
Chattahoochee  Biver,  the  typical  examples  from  Suwannee  Greek. 

(CMmm  mtr^fHoma  ^(irdan  &  Brayton,  Ball.  U.  S.  Nat.  Mas.  xii«  42, 1878,  exol.  syn. 
(Mt  Aol09cait  mar$9iomu9  Joidau):  Luxilu$  z<mUHu9  Jordan,  Proc.  U.  8.  Nat.*Mu(i. 

tttfipedetof  ■mall  aiae,  with  the  scales  not  mnch  deeper  than  long,  less  closely  im- 
Meated ;  body  oblong  or  elongate,  little  elevated ;  month  moderate,  obliqne 
or  horizontal ;  dorsal  iiu  inserted  close  behind  veutrols ;  nuptial  colors  com- 
monly brilliant.     iAlburnopv  Grd.*) 

Ml.  IL  roseus  Jordan. 

Body  short  and  stout,  little  compressed.  Head  rather  short,  thick, 
Nuntly  rounded.  Mouth  moderate,  slightly  oblique,  the  jaws  about 
cqoaL  Eye  large,  nearly  3  in  bead,  about  equal  to  muzzle,  a  little  less 
tban  the  broad  interorbital  space.  Fifteen  scales  before  dorsal  fin ;  dor- 
^  txk  high,  directly  over  ventrals.  Olivaceous ;  scales  dark-edge<l ;  a 
l>road  plumbeous  lateral  band ;  lips  black ;  a  dark  caudal  spot ;  a  dark 
vertebral  line ;  anal  region  dusted  with  dark  points ;  cheeks  and  belly 
silvery;  males  with  the  dorsal,  anal,  caudal,  and  pectorals  mostly  rosy 
^ ;  iris,  top  of  head,  and  tip  of  snout  red.  Head  3^ ;  depth  4J^.  Scales 
5-38-5 ;  teeth  2,  4-4,  2.    L.  2 J  inches.    Notalbany  River,  Louisiana. 

{LiuilMM  roM«f  Jordan,  Dull.  U.  8.  Nut.  Mns.  x,  (>1, 1877.) 

t<il.  H.  mbricroceus  (Cope)  J.  «&  G.—Iied  Fall-fish. 

Body  mo<len\tely  elongate,  somewhat  compressed.  Head  compara- 
tirdy  long  and  rather  i>ointed.  Mouth  rather  large,  oblique,  the  jaws 
tboQt  equal.    Eye  large,  as  long  as  snout,  3^  in  head,  premaxillary 

*Oirud,  Proc  Acad.  Nat.  Sci.  PhiU.  1856,  194:  type  Alhwrmojp*  hlenniuM  Grd.    (AU 
1/  41^1  appearaace.)    (=  Hifdropklox  Jor.) 
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rather  below  pupil,  maxillary  reaching  beyond  front  of  orbit.  laXoA 
line  somewhat  decurvecl.  Nineteen  scales  in  front  of  dorsal.  Dorsal  in« 
serted  somewhat  behind  ventrals.  Females  plain  olivaceons.  Maki 
dark  steel-blue,  a  dark  lateral  baud  of  coaly  punctnlations^  whidi  is 
usually  distinct  on  the  anterior  part  of  the  body,  and  passes  throagh 
the  eye  around  the  snout ;  fins  all  rich,  clear  red,  the  dorsal  criiiMOB| 
the  caudal  pink,  the  lower  fins  scarlet ;  head  pale  red,  the  lower  jaw 
flushed  as  if  bloody ;  eyes  bluish  or  flushed  with  red ;  a  Instroos  Btmki 
along  sides;  silvery  below.  In  high  coloration  the  whole  body  is 
or  less  red.  Males  with  the  head  and  antedorsal  region  dusted  wilh 
fine  white  tubercles.  Head  4;  depth  4^.  D.  8;  A.  9;  scales  7-3S-Sfi 
teeth  2,  4-4,  2,  the  edges  of  the  grinding  surface  often  serrate.  L.  l^j 
inches.  Headwaters  of  the  Tennessee  and  Savannah  Rivers.  A  si 
pa^ingly  beautiful  little  fish,  abounding  in  rock-pools  at  the  fool 
cascades. 

( Hyhopsis  ritbricroceus  Copo,  Jonra.  Acad.  Nat.  Sci.  PhUa.  1868, 231 :  Hjfdropkhi  n*f 
croceua  Jordan  &  Bray  ton,  Bull.  U.  S.  Nat.  Mas.  xii,  32,  1876.) 

SI66«  M»  lutlpinnls  Jordan  &,  Brayton. 

Body  stout  and  rather  strongly  compressed,  the  dorsal  region 
what  elevated,  the  outline  of  the  back  sloping  each  way  from  the  dond 
fin.  Heiid  short  and  rather  deep,  broad  and  flattish  above,  the  mudl 
moderately  rounded.  Eye  rather  large,  3§  in  head.  Mouth  rather  laigl^ 
but  smaller  than  in  the  preceding,  quite  oblique,  the  maxillary  reachiiC 
to  orbit.  Mandible  included.  Eighteen  scales  in  front  of  dorsaL  b 
life  clear  olive,  with  very  intense  green  dorsal  and  vertebral  lines;  ift 
intense  metallic  blackish  band  along  sides;  below  this  the  sides  an 
bright  silvery ;  the  whole  body  in  the  males  bright,  clear  red,  the  color 
of  red  berries ;  fins  all  bright  golden  yellow ;  tip  of  lower  jaw  Uadkl 
Head  4 J;  depth  4^.  D.  8;  A.  8;  scales  7-40-3;  teeth  2,  4-4,  2.  L  5 
inches.    Oconee  Kiver,  Georgia. 

{Ilifdrophlox  lutiplnnU  Jonlan  &  Brayton,  BuU.  U.  S.  Nat.  Mns.  xii,  36,  1878.) 

267.  yi.  cliloroceplialii<i  (Cope)  Jor.  &  Gilb. 

Body  stout,  with  deep  caudal  peduncle.  Head  broad,  with  desoenl' 
iug  muzzle.  ^loutli  oblique,  the  maxillary  reaching  beyond  line  of  oitil| 
pHMuaxillary  oi>posite  lower  margin  of  pupil.  Eye  large,  3  in 
luterorbital  space  greater  than  muzzle.  Lateral  line  moderatelj 
curved.  Sixteen  scales  in  front  of  dorsal.  Color  oUyaceooa^  * 
where  dusted  with  blackish  specks,  which  form  a  laAenl  1 
terminates  in  a^asky  spot  at  base  of  caudal; 
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nl  lines ;  top  of  head  and  upper  portion  of  chee&s  metallic  green ; 
lales  with  the  belly  dark  crimson,  the  whole  body  more  or  less  flushed  -, 
Doat  and  antedorsal  region  tnberculate ;  fins  plain.  Head  4 ;  depth 
.  D.  8 ;  A.  8 ;  scales  6-39-3 ;  teeth  2,  4-4,  2  (1,  4-4,  1,  according  to 
kifpe,  bat  we  find  2, 4-4, 2  in  numerous  specimens).  L.  2^  inches.  Santee 
tesiD,  iu  North  and  South  Carolina. 

(gffttyfa  eklaroe^luatu  Cope,  Proo.  Amer.  Phil.  Soc.  Pliila.  1870, 461. ) 


M.  cUUtlcvs  (Cope)  J.  <&  G. 

Aspect  more  clupeoid.  Head  broad  behind.  Occiput  convex.  Muz- 
le  aemninate,  greater  than  interorbital  width.  Eye  large,  3  in  head, 
Miger  than  muzzle,  maxillary  extending  beyond  anterior  rim  of  orbit, 
mmaxillaries  opposite  middle  of  pupil.  Lateral  line  strongly  decurved. 
koisal  fin  small.  Olivaceous;  dorsal  scales  brown-edged;  sides  and 
kdow  pure  white ;  males  with  the  lips  vermilion ;  a  vermilion  band 
kroQgh  dorsal  and  one  through  anal  fin.  Head  4 ;  depth  5^.  D.  8 ; 
k.  8 ;  scales  7-3C^-2 ;  teeth  2,  4-4, 2.  L.  2  inches.  Yadkin  River,  North 
Carolina.    {Cope.) 

{Hyhopni  cMUiUms  Coi>e,  Proc.  Amer.  Pbil.  Soc.  Phila.  1870, 462.) 


X.  clialylraeus  (Cope)  J.  &  0. 
Body  moderately  elongate,  with  rather  abruptly  elevated  back  and 
rimler  caadal  peduncle.  Head  flat  above,  rather  narrow,  muzzle 
latter  pointed.  Mouth  oblique,  the  lower  jaw  rather  the  longer.  Lat- 
I  line  decurved.  Eye  large,  3  in  head.  Eighteen  scales  in  front  of 
%\.  Brownish  above ;  a  broad,  black,  shining  lateral  band  from 
zle  to  base  of  caudal ;  a  light  band  above  it  on  tbe  muzzle ;  belly 
Miw.eolored,  bright  orange  in  spring  males;  fins  plain.  Head  3^. 
D.8;  A.  8;  scales  6-35-3;  teeth  2,  4-4,2.  L.  2  inches.  Delaware 
SiriT,  probably  the  smallest  of  the  genus.    {Cope.) 

{Bfhop&'u  ckaljfb<BU8  Cope,  Cypr.  Penn.  1866. 383. ) 
97#.  n.  durosomus  Jordan. 

Form  chubby,  little  compressed,  the  back  somewhat  elevated,  cau- 
tW  i>eduncle  not  much  contracted.  Head  rather  large,  rounded  above, 
Ibe  ADont  somewhat  pointed.  Mouth  moderate,  oblique,  tbe  upper  jaw 
tJie  longer.  Eye  3^  in  head,  as  long  as  muzzle.  Scales  everywhere  large, 
^before  the  dorsal  fin.  Lateral  line  little  decurved.  Clear  hyaline 
I  iu  life,  with  blue  reflections ;  bdly,  etc.,  clear  silvery ;  a  scarlet 
;  dorsal,  anal,  and  base  of  caudal ;  a  narrow  scarlet  band  from 
»44e  of  operdes  straight  to  caudal ;  below  this  a  silvery  band ;  a 
:  the  lateral  line,  forming  a  small,  distinct  spot  at 
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bapse  of  caudal ;  top  of  bead  and  vertebral  line  golden.    Snoat  taberen- 

late  in  males.    Head  4^;  depth  5.    D.  8;  A.  8;  scales  5-37-d;  toetk 

2, 4-4, 2.    L.  2^  inches.    Alabama  Basin ;  very  abundant  in  dear  streami 

A  graceful  little  fish. 

( Ujfhopsis  chroMmus  Jordan,  Ann.  Lye.  Nat.  Hist.  N.  Y.  1876, 333 :  HydnpkUt  flji'im—  j 
Jordan  &  Bray  ton,  1.  c.  49. ) 

27lmWL»  xaenocephnlus  Jordan. 

Body  rather  short  and  deep,  with  thick  caudal  peduncle;  back  widi^ j 
not  elevated.  Head  large,  filattish  and  broad  above,  the  snout  TOonddLJ 
Mouth  large,  oblique,  the  jaws  nearly  equal.  Eye  very  large,  ^  il| 
head.  Lateral  Ihie  somewhat  decurved.  Thirteen  scales  in  front  of  t 
dorsal.  Dorsal  fin  slightly  behind  ventrals.  Dark  olivaceoou  above,  t 
scales  being  extensively  dark  edged ;  a  dark  band  along  the  sides  oft 
caudal  peduncle,  which  vanishes  in  black  points  along  the  sides  of  1 
body,  reappearing  on  the  head  and  passing  around  the  snoiy} ;  a  da 
blotch  at  base  of  caudal.  Males  wit  hout  red  markings,  the  snout  swo 
and  tubercnlate  in  the  spring.  Head  4};  depth  5.  D.  8;  A.  7j 
5-38-3  5  teeth  2,  4-4,  2.    L.  2}  inches.    Georgia  to  Mississippi. 

{HybopsU  xcenooephalua  Jordan,  Ann.  Lye.  Nat.  Hist.  N.  Y.  187G,  334.) 

tl79.  III.  plumbeolus  (Cope)  J.  &  G. 

Body  oblong,  compressed,  the  back  somewhat  arched.    Mouth  oUiq 
the  lower  jaw  slightly  longer  than  the  upper.    Fins  short.    Eye  laifi^| 
2f  in  head.    Silvery,  with  bluish  reflection ;  top  of  head  dusky ;  a  ( 
spot  at  base  of  caudal.    Head  4^ ;  depth  4^.    D.  8 ;  A.  9 ;  scales  6--3i4^ 
teeth  2,  4-4,  2.    L.  3  inches.    Saginaw  Eiver.    (Cope.) 

{Alhurnops plumheolus  Cope,  Proc.  Acad.  Nat.  Sci.  Phila.  1864, 282.) 

373.  HI.  laccrtosus  (Cope)  J.  &  G. 

Body  stout.    Head  brojid  and  deep.    Mouth  wide,  the  lower  jaw] 
jecting.    Eye  large,  3|  in  head,  equal  to  muzzle  and  to  width  of  J 
orbital  space.    MaxiUary  not  reaching  the  line  of  the  orbit 
large,  only  5  above  the  lateral  line.    Silvery ;  dorsal  region  dusky;  i 
red.    Ilead  4.    Teeth  2,  4-4,  2.    L.  4.}  inches.    Headwaters  of  ' 
see  River.    (Cope.) 

{Hybopsis  lacertaaus  Cope,  Jonm.  Acad.  Nat.  Sci.  Phila.  1868,232.) 
974.  n.  shumnrdi  (Grd.)  Jor.  &  Gilb. 

Body  moderately  elongate.    Snout  subconical,  not  strongly  A 
Mouth  rather  large,  oblique,  the  lower  jaw  incladed| : 
ing  front  of  eye,  upper  lip  above  the  level  of  the  lomr 
Dorsal  over  ventrals.    Eye  large,  34  in  head.   OV^ 
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6n8  plain.    Head  4|;   depth  4^.    D.  8;  A.  8;  scales  5-40 1-3.    L.  Z\ 
inches.    Arkansas  River.     ((Hrard.) 

(Jlburnops  ahumardi  and  illecebro9us  Giranl,  Proc.  Aoad.  Nat.  Sci.  Phila.  1856,  194, 
mud  U.  8.  Pac.  R.  R.  Surv.  x,  26t,  262. ) 

97 J.  H.  Mennius  (Qrd.)  J.  &  0. 

Body  moderately  elongate.  Head  moderate,  the  snout  short  and 
strongly  convex,  so  that  the  mouth  is  nearly  horizontal,  the  upper  lip 
being  below  the  level  of  the  eye,  lower  jaw  shorter  than  upper,  max- 
illary extending  beyond  front  of  eye.  Dorsal  directly  over  ventralS| 
nearer  snout  than  caudal.  Scales  deeper  than  long.  Lateral  line  de- 
curved.  Head  4J;  depth  4 J.  D.  8 ;  A.  7 ;  scales  G-40f-.5.  L.  3 J  inches. 
;     Arkansas  River.    {Oirard.) 

(JOnmo/M  bUnniM  Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  194,  and  U.  S.  Pao.  R.  R. 
}     Suit.  1,261..) 

ttToeth  without  evident  grinding  surface. 

«.  Ttoeth  with  the  edges  serrate ;  scales  closelj  irabrioated. 

tTi.H.  eere^Mtiirnia  (Cope)  J.  dt  Q. 

^ Teeth  2, 4-4, 2,  with  sharp,  serrate  edges  (without  grinding  surJfiBk}e). 
Donal  fin  inserted  2  scales  behind  that  above  insertion  of  the  ventrals. 
Dorsal  line  compressed,  elevated,  rising  regularly  from  end  of  muzzle. 
Craninm  convex  above.  Muzzle  narrowed  in  proportion,  slightly  over- 
banging  mouth.  Eye  4^  in  length  of  head,  IJ  in  length  of  muzzle,  and 
2  in  interorbital  width.  End  of  maxilLary  opposite  posterior  margin  of 
nares.  Ventral  outline  less  curved  than  dorsal.  Caudal  peduncle 
rather  stout.  Isthmus  narrow.  8cal(\s  rather  elevated,  8-39-3.  Lat- 
eral line  gently  decurved  over  ventnils.  Plead  4J  in  length  to  origin  of 
caudal,  I  scale  less  than  depth  at  dorsal.  The  pectorals  nearly  reacJh 
the  ventrals,  and  the  latter  attain  the  vent.  Radii:  D.  8;  A.  8;  the 
Jonjjeat  (anal)  ray  four  thirds  its  base  and  three-sevenths  distance  to 
longest  fulcrum  at  origin  of  caudal.  Total  l(Mi;n:th  4.J  inches.  Color 
*>rightolive  al>ov(»,  without  line  or  spot;  below  and  sides,  from  fifth  row 
of  scalers  above,  golden  silvery;  all  the  fins,  except  the  i)ectorals,  with 
^hite  pigment  at  their  bases,  without  nuirkings;  a  large,  round  black 
W  at  base  of  caudal.''  Pearl  River,  Mississippi.  (Cope.)  The  num- 
^r  of  teeth  in  the  inner  row  as  above  described  renders  it  necessary 
for  Us  to  refer  this  tish  to  the  genus  Mlnnilwi,  Its  affinities,  however, 
^evidently  with  Clioln^  and  the  recorded  dentition  may  be  abnormaL 

(CipriiwWa  oerco^tigma  Copts  Proc.  AcjmI.  Niht  Sci.  Pbila.  IBG7, 157.) 
•••  Teeth  iM>t  derraUi;  Hcalen  loosely  iiiibricarod,  scarcely  higher  Ihaa  loug. 

*.  Dorsal  fin  inserted  directly  over  the  vi^ntrals;  anal  rays  7-9;  ey©  very  Uurg«; 
KtApB  large.     ( ' *  Episema  "*  ( *ope  <&  Jordan. ) 

•  Name  preoccupie<i. 
Bull.  Nat.  Mus.  No.  16 Vi 
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3TT*  in*  aiiomaias  (Cope)  J  or, ^Big-eyed  Shiner. 

Body  stx)at,  moderately  elevated,  ^  somewhat  compressed.  I 
heavy,  broad  above,  the  snout  moderate,  somewhat  decurved.  M 
moderate,  oblique,  the  jaws  equal,  the  upper  lip  on  the  level  of  th( 
pil,  the  maxillary  reachinj^  the  front  of  the  eye.  Eye  very  large, ! 
head,  much  longer  than  snout,  larger  than  in  any  other  of  the  Ai 
can  CyprinidcB.  Fins  moderate,  the  dorsal  almost  directly  opp 
yentrals.  Scales  large,  15  in  iront  of  the  dorsal.  Lateral  line  mac 
curved.  Olivaceous  5  scales  above  dark-edged ;  sides  and  below  h 
silvery ;  no  red.  Head  3^ ;  depth  4J.  D.  8 ;  A.  9 ;  scales  (>-3a-2 ; 
2,  4-4,  2.    L.  5  inches.    Ohio  Valley.    A  handsome  species. 

{Photogenis  ariommus  Cope,  Cypr.  Penn.  1866, 378 :  ClUfla  ariomma  Jordan,  Mao. 

ed.t>,298.) 

3T§.  M*  scabriceps  (Cope)  Jor. 

Body  rather  stout,   little  compressed,  the  back  slightly  elev 

Head  rather  short  and  broad,  the  muzzle  bluntish,  somewhat  deca 

Mouth  rather  small,  terminal,  oblique,  the  maxillary  reaching  froi 

orbit.    Lateral  line  not  much  decurved.     Fins  rather  small.    Eye  1 

3  in  head.     Color  plain  olivaceous;   scales  dark-edged  above; 

white,  with  a  lateral  baud  formed  of  dusky  specks,  this  band  nu 

through   the  eye  around   tlic  snout.      Males    tuberculate  in  sp 

Smaller  than  M.  ariommus  and  less  silvery.     Head  4;  depth  44.    '. 

A.  8 ;  scales  6-38-3 ;  2,  4-4,  2.     Ohio  Valley. 

(Photogewis  soabriocpn  Cn^e,  Proc.  Acad.  Nat.  Sci.  Phila.  1867,  166:  CUola  toai 
Jordan,  Man.  Vert.  ed.  2, 2D8. ) 

279.  n.  Jejiiniis  (Forbes)  Jor.  &  Gilb. 

Body  ratlier  slender.  Head  flattish  above,  the  snout  blunt 
rounded.  Mouth  rather  large,  oblique.  Eye  rather  large,  3§  in  1 
equal  to  snout,  less  than  iuU^Torbital  space.  Dorsal  over  veni 
Sixteen  scales  before  dorsal.  Color  pale,  with  a  broad  silvery  la 
band  overlying  a  plumbeous  shade;  dorsal  sometimes  punctt 
Head  4;  depth  4|.  D.  8;  A.  7;  scales  r>-;i7-3;  teeth  2,  4-4, 1. 
inches.     Illinois  River. 

(tCpittenia  jejuna  Forbes,  BuU.  Ills.  Lab.  Nat.  Hist,  ii,  60,  1878.) 

3SO.  IVl.  leuciOflus  (Cope)  Jor. 

Body  rather  slender.     Muzzle  rounded  in  profile.     Moatb  '*^ 
the  mandible  not  projecting:.     Lateral   line  nearly  stra 
rows  of  scales  in  front  of  the  dorsal  fin.    Olivaceoo 
dark-edged ;  sides  silvery,  witli  a  purple  baud ;  a  Uf 
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audal ;  muzzle  and  base  of  dorsal  red  in  the  males.    Head  ^.    D.  8^ 
^..  S;  scales  5-39-3.    L.  3  inches.    Holston  River.    (Gape.) 
{PkatoyfnU  leudadua  Copo,  Proc.  Acad.  Nat.  8ci.  Phila.  18()7,  165.) 

Ma.  Doreal  ioserted  behind  ventrals. 
981*  X.  altipiimls  (Cope)  Jor. 

Body  rather  sl^ort  and  deep.  Head  short,  compressed.  Eye  very 
liirjre,  longer  than  snout,  2^  in  head.  Ventrals  extending  to  beyond 
la8t  rays  of  dorsal,  reaching  anal.  Dorsal  elevated,  its  height  equal  to 
balf  its  distance  from  the  snout.  White 5  a  lateral  silvery  band,  strongly 
punctate  with  black}  a  black  baud  across  eye  and  snout.  Head  4^; 
depth  5.  D.  8;  A.  9;  scales  5-36-2.  L.  2 J  inches.  Yadkin  River, 
Korth  Carolina.    {Cope.)  • 

{Mbumellus  altipinnU  Cope,  Proc.  Amer.  Phil.  Soc.  Phila.  1870,  464.) 
%^2.  HL  amabilis  (Grd.)  Jor. 

Body  elliptical,  rather  deep.  Head  short  and  rather  deep,  with  large 
eje,  wkich  is  considerably  longer  than  snout,  3  in  head.  Mouth  termi- 
nal, oblique,  the  iiremaxillar>^  opposite  middle  of  pupil,  the  maxillary 
barely  reaching  the  front  of  eye.  Snout  moderately  pointed.  Lateral 
Btte  decurved.  Fins  moderate.  Dorsal  somewhat  behind  ventrals. 
Color  oh  vaceous ;  sides  silvery ;  a  dusky  blotch  at  base  of  caudal.  Head 
3J :  depth  4^.  1 ).  8 ;  A.  9  or  10 ;  hv'.\\os  5-?>SUX  L.  2.J  inches,  llio  Le- 
oiia,  a  tributary  of  l\io  Nueces,  Ti*xas.     (Oirard.) 

\Allnrnu8  amabiliH  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1B56, 193:  Albumellua  amahiTU 
Girard,  U.  S.  Mox.  Bound.  Snrv.  Ichtli.  Td.) 

Wa.  M,  nicffulops  (Grd.)  Jor. 

Very  similar,  but  represented  as  having  the  head  shorter,  deeper,, 
and  more  obtuse,  the  i)remaxilia]y  below  the  level  of  the  pupil,  the 
nijaillary  ext<Muling  to  beyond  the  front  of  eye.  Olivaceous;  sides 
Rilvm-;  uo  black  caudal  spot.  Head  4j;  depth  4^.  D.  8;  A.  9;  scales 
piobably  as  in  the  preceding.    L.  2.]  inches.     Rivers  of  Texas.    {Girard,) 

^Marnus  innjalopi*  and  socius  Girard,  JYoc.  Acad.  Nat.  Sci.  Pbila.  IboG,  193:  Albur- 
^^^fi  mtffalopa  and  HOfjiui  Girard,  U.  S.  Mfx.  Ikuind.  Snrv.  Icbth.  5'2.) 

""^tali'Ksinall.  al»()Ut  ;V)  in  flic  lateral  line. 

**«.  n.  bivittatus  {Vo\n-)  J.  &  (;. 

^ly  stout,  the  dorsal  rc«i:ion  arched.  Muzzle  narrow,  not  promi- 
Dent,  very  obtusely  descending.  Mouth  horizontal,  the  maxillary  reach- 
^K  the  front  of  the  orbit.  Eye  4  in  head,  narrower  than  the  flat  inter 
^tal  space.      Dorsal  inserted    slightly  behind   ventrals:    pectorala 
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reaching  only  half  way  to  ventmls.  Color  silvery;  the  scales  puwstato 
with  blackish ;  a  dark  band  from  the  shoulders  to  the  base  of  caodil; 
another  from  the  end  of  the  muzzle,  across  operculum,  to  base  of  and. 
Head  4§;  depth  4.  D.  8;  A.  7;  scales  12-53-11;  teeth  2,  4-4,  2.  LJ 
inches.  Warm  Springs,  Utah.  (Cope.) 
(Hyhopsis  bivittatus  Cope,  Hayden's  Oeol.  Siirv.  Terr,  for  1871, 1872,  474.) 

985.  HI.  Umpanog^ensis  (Cope)  J.  &  G. 

Body  stout,  rather  compressed.     Head  heavy.    Month  oblique.    Bjl 

longer  than  muzzle,  3,^  in  head.     Dorsal  An  slightly  in  front  of  vei^ 

trals;   pectorals  not  reaching    to  ventrals,  the  latter  reaching  veok 

Lateral  line  more  or  less  incomplete  (in  the  typical  examples,  which 

all  young;  it  is  probably  complete  in  the  adult).    Color  brownish;  tkl 

scales  finely  dusted  with  black  points;    a  plumbeous  lateral  stradEj 

cheeks  silvery;  fins  dusky.    Head  3|;  depth  4;   scales  1^-62-6;  teelK 

2,  4-4,  2.     L.  2  inches.    Streams  of  Utah.    {Cape.)    This  species  ail 

the  preceding  are  perhaps  young  Squalii.  • 

{Hybopais  timpanogenaia  Cope,  Proc.  Amer.  Phil.  Soo.  Phila.  1B74,  134:  Hgb^aiM 
panogensia  Cope  &  Yarrow,  Zool.  Wheeler's  Expl.  W.  100th  Mer.  654.) 

0.  Scales  comparatively  small,  more  or  less  closely  imbricated,  and  with  the  ezfM 
edges  deep  (as  iu  Codoma  and  Luxilua) ;  scales  in  flront  of  dorsal  smaU ;  ti 
with  the  grinding  surface  more  or  less  developed.     (LythruruM  Jordan.*.) 
d.  A  black  spot  at  base  of  dorsal  in  front. 

9§6.  IVI.  cyanoceplialus  (Copeland)  K&y.^Hoy^a  Red-flah. 

Body  short,  stout,  chubby,  moderately  compressed.    Dorsal  oatliflli 

elevated,  the  axis  of  the  *l>ody  being  half  nearer  the  ventral  oatliili 

than  the  dorsal.    Caudal  peduncle  short,  not  contracted,  the  formic 

sembliug  that  of  Pimephales.    Head  very  short,  deep,  its  greatest  depiki 

three-fourths  its  length.    Snout  blunt,  shorter  than  eye.     Mouth  hirn 

very  oblique,  lower  jaw  i)rojecting,  maxillary  reaching  to  border  of  6|^ 

Eye  large,  ^  in  liead,  not  so  wide  as  the  interorbital  space.     Fins  largl^ 

Dorsal  well  behind  ventrals,  its  longest  ray  about  as  long  as  head;  petti 

torals  not  reaching  ventrals,  the  latter  to  anal.    Scales  small, 

crowded  anteriorly.     Lateral   line  strongly  decurved.     Dorsal 

small;   thoracic  region  mostly  naked.    Coloration  dark  bluish  abofS 

sides  not  silvery.     Males  in  spring  profusely  covered  with  small  tntM 

cles;  the  sides  and  fins  clear,  bright  red;   the  back,  and  espedaUy 

top  of  the  head,  of  a  clear  glaucous  blue.    Dorsal  fin  in  both  sexes  i 

a  large  black  spot  at  the  base  of  its  anterior  rays,  this  spot  abcn 

*  Jordan,  Man.  Vert.  1870,  272:    tjiye  SemoHlua  diplemim*   Raf.    (Avdp«r,  1 
ovpd,  talL) 
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large  as  the  eye ;  dorsal,  anal,  and  veutrals  blackish  at  tip.  Head  4^ ; 
deptti4.  D.  8;  A.  12;  scales  0-40-4;  teeth  2,  4-4,  2.  L.  2^  inches. 
Rivers  of  Southern  Wisconsin,  etc. 

{Lilikruru9  cyanooephalus  Copoland,  Proc.  Acad.  Nat.  Sci.  Pbila.  1877,  70.) 
S§7.  HI*  atripes  (Jordan)  Hay. 

Body  moderately  elongate,  very  strongly  comi)ressed  and  elevated. 
Head  comparatively  pointed.  Mouth  rather  large,  quite  oblique,  the 
maxillary  reaching  to  the  front  of  eye;  lower  jaw  projecting.  Eye 
unall,  shorter  than  muzzle,  4  in  head.  Scales  closely  imbricated, 
crowded  anteriorly.  Lateral  line  strongly  decurved.  Dorsal  fin  be- 
ginnlDg  midway  between  veutrals  and  anal,  high  anteriorly;  x)ectorals 
iK)t  quite  reaching  ventrals;  the  latter  to  vent.  Coloration  of  body 
dark  bluish,  without  traces  of  vertical  bars;  sides  not  silvery,  the  scales 
dnated  with  dark  punctulations;  dorsal  with  tlie  usual  black  spot  at 
base  in  front,  smaller  than  in  the  other  species;  a  black  bar  crosses  its 
upi^er  part;  anal  colored  like  the  dorsal,  the  markings  paler;  ventral 
fins  dusky.  Males  profusely  tuberculate,  and  doubtless  red  in  spring. 
Htfad  4^;  depth  4.  D.  7;  A.  11;  scales  9-52-5;  teeth  2,  4-4,  2.  L.  3 
indies.  Southern  Illinois.  This  species,  and  yossibly  the  preceding 
alw),  may  be  local  varieties  of  M.  diplemius. 

v/'|(Ar«ni«a/rtpc«  Jordan,  BuU.  lUs.  Lab.  Nat.  Hist,  ii,  59,  ld78.) 
>i(l.  n.  diplaemius  (Raf.)  Uay.—Iied'fin, 

Body  elongate,  compressed,  little  elevated,  the  caudal  peduncle  nota- 
ry loiijr.  llejid  lonj^;,  conic,  rather  pointed.  Mouth  large,  moderately 
oblique,  the  premaxillary  on  the  level  of  the  pupil,  the  maxillary  ex 
tendiug  to  oi>i)osite  the  ey«i,  lower  jaw  somewhat  projecting.  Eye  mod- 
<^^«ite,  about  vi\u'dl  to  muzzle,  3J  in  head.  Scales  closely  imbricated, 
truwded  anteriorly,  the  ante<lorsal  .scales  about  30.  Dorsal  fin  high, 
lUjHfited  about  midway  between  ventrals  and  anal ;  j)ectorals  not  reach- 
ing veut  nils,  the  latter  to  vent;  caudal  lin  long.  Coloration  darksteel- 
Wuf  above;  pale  or  silvery  below ;  the  males  often  showing  traces  of  8-10 
*»Wcure  cross-bars;  a  e()nsi)icuous  spot  at  base  of  dorsal  in  front ;  the 
fills  otherwise  all  plain.  Males  with  the  anterior  dorsal  region  and  the 
^^d  profusely  covered  with  small  whitish  tubercles,  the  belly  and 
wwertins  b<*ing  of  a  bright  brick-red  in  the  spring.  Ft^niilles  very  pale 
«^»vej  jjouietimes  almost  eolorless.  Head  4^  ;  dei»th  4^.  I).  7;  A.  11; 
Meii  U-47-3;  teeth  li,  1-4,  2.  L.  :5^  inches.  Ohio  un<l  Upper  Missis- 
sippi Valley  an<l  lake  region ;  generally  abundant  in  small,  clear  streams. 

(feioti/ir«  diplemiud  Kal*.  Icbth.  Oh. :  HypsdvpiH  diplannia  Coi>e,  Proc.  Acad.  Nat,  Sci. 
'WU.  \^^  1(52 ;  Jordan,  Mao.  Vert.  295.  LeuciscHu  diplwrniutt  of  Kirtlaud  and  of  QUn- 
*W  i»  Lkiilutt  tvrnutuM, ) 
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289.  HI.  ardcii8  (Cope)  Hay. ^Southern  Itcd-fin. 

Body  elongate,  little  compressed  and  not  at  all  elevated.  Heaillon| 
v^onic,  and  pointed.  Mouth  large,  oblique,  the  lower  jaw  scarcely  long« 
the  maxillary  reaching  to  opposite  the  eye.  Eye  rather  large,  3J  in  hesM 
Scales  moderate,  silvery,  not  closely  imbricated.  Lateml  line  decnrvw 
Dorsal  fin  as  in  the  other  species;  pectorals  falling  considerably  shot 
of  ventrals.  Coloration  olivaceous:  the  scales  dark-edged  above ;  tl 
sides  with  a  briUiant  silvery  band ;  dorsal  with  a  rsither  small  blac 
spot  at  base  in  front.  Males  in  spring  tuberculate,  the  entire  bo<ly  an 
fins  brilliant  red;  crimson  in  spring,  becoming  more  scarlet  late 
Young  males  variously  purplish  or  pinkish.  Head  4^;  depth  4 
Scales  9-50-3 ;  teeth  2,  4-4,  2.  L.  2^  inches.  Cumberland,  Upper  Tfl 
Jiessee,  and  Roanoke  Rivers.  A  beautiful  inhabitant  of  the  eta 
mountain  streams. 

(ITifpsilepis  ardcns  Cope,  Proe.  Acjwl.  N:if.  Sc;L.  Pliila.  18(57,  163:  LeucitiCMt  oHk 
GUnther,  vii,  ii37.) 

290*  HI.  puuctulatus  Hay. 

Body  short,  deep,  compressed.  Back  elevated  in  front  ot  doM 
Hea<l  short  and  deep.  Profile  straiji^ht  or  slightly  concave.  Mod 
large,  quite  oblique,  maxillary  reachin<:  anterior  rim  of  orbit.  Eye  nw 
erate,  3J  in  head.  Scales  small,  23  in  front  of  dorsal.  Lateral  lin 
much  decurved.  Dorsal  beginning  midway  between  muzzle  and  tan 
of  caudal.  Caudal  peduncle  compressed.  Straw-color ;  silvery  on  sid« 
and  below;  scales  above  dark-edged;  a  dark  dorsal  line ;  a  dark  li» 
on  caudal  i)eduncle;  a  small  black  spot  at  base  of  (N)rsal.  Hea<l4| 
depth  4 J.  D.  8 ;  A.  10  or  J 1 ;  scales  11-40-;^ ;  teeth  2,  4-4,  2,  with  gri«l 
ing  surface.     L.  2  inches.     Tuscumbia  River,  Mississippi.     (Hay.) 

(Hay,  Plot:.  U.  S.  Nat.  Mus.  ISr^O.  oOS.) 
tt  A  bhu^k  spot  on  tlio  iippt-r  Jintcrior  part  of  ilio  dorsal. 
ti91.  M»  rubripiniiis  Hav. 

Body  long  and  slender,  much  compressed.  Mouth  large,  oblique,* 
lower  Jaw  somewhat  projecting,  the  maxillary  reaching  the  vertical  ft«i 
the  front  of  the  eye.  Kye  large,  ly.\  in  hend,  slightly  longer  than  snort 
Scales  small,  especially  along  the  back,  somewhat  higher  than  long, bl 
not  so  closely  imbricated  as  in  M,  bcUm,  Lateral  line  much  decurwi 
Dorsal  far  back,  midway  l)etween  jmpil  and  base  of  caudal  and  conn 
^»rably  posterior  to  ventrals;  pectorals  not  reaching  ventrals,  theUH 
to  ven*.  Dark;  scales  above  all  with  black  pouits;  a  plumbeonal 
band,  ending  in  a  vague  caudal  spot;  a  narrow  dorssil  band;  n 
ispot  on  the  upper  anterior  i^ortion  of  the  dorsal  and  also  on  fllV 
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each  fiurroanded  by  a  diffase  blotch ;  tip  of  vontrals  and  edge  of  pec- 
torals dark ;  vertical  finn  red.    Head  4^ ;  depth  4.    D.  8 ;  A.  11 ;  scales 
S-45-3.    L.  2\  inches.    Chickasawha  Eiver,  Mississippi. 
(Hay,  Proc  U.  8.  Nat.  Mu8.  1880,  509.) 

^  No  distinct  block  spot  od  the  doraal. 
a.  Body  short  and  deep. 

999.  HE.  bellns  Hay. 

Body  short,  deep,  considerably  compressed.  Dorsal  region  elevated. 
Head  short  Mnzzle  short,  ratiier  pointed,  the  profile  somewhat  con- 
cave. Mouth  large,  obliqne,  the  maxillary  extending  to  opposite  the 
front  of  orbit,  the  lower  jaw  projecting.  Lateral  line  much  decurved. 
8cale8  crowded  forwards,  25  in  front  of  dorsal.  Dorsal  midway  between 
moutand  caudal,  behind  ventrals;  pectorals  not  reaching  ventrals,  the 
latter  to  vent.  Caudal  peduncle  slender.  Dusky  above,  with  a  nar- 
row dark  dorsal  line;  sides  silvery,  with  plumbeous  streak;  no  spot 
at  Imm  of  dorsal ;  fins  mostly  black-tipped ;  belly  flame  color  in  life ; 
fln«  orange  at  base.  Head  4| ;  depth  t^.  I).  8 ;  A.  10  or  11 ;  scales 
7-41-3;  teeth  2, 4-4,  2,  "sharp-edged,  but  with  a  masticatory  surface '\ 
1. 2^  inches.    Tombigbee  River,  Mississippi.    (Uay.) 

(Hiy,  Proc.  U.  8.  Nat.  Mns.  18«0,  510.) 
04.  Bwly  sleiidiT  and  clongato. 

998.  iH,  inatutinus  (Copr.)  Jor. 

Body  slonder.  Orbit  large,  IMj  in  head,  scarcely  larger  than  length 
<>f  nmzzle,  equal  to  interorbital  wi<ltli.  Olivaceous  above;  the  scales 
l>rown-8liaded ;  a  pluinl)eou.s  lateral  band ;  sides  and  below  bright  sil- 
very; a  dark  spot  at  base  ol'  caudal.  Males  with  the  muzzle  and  chin 
»<?d.  Uead  4J;  depth  «.  I).  8;  A.  Jl;  sc^ales  7-44-:5;  teeth  without 
OTidinj^  surface.     L.  2^  inches.     Nt'use  Uiv(  r.     (Cope.) 

{Mburndlus  mututinuH  Coiic,  Proc.  Aimr.  Fbil.  Soc.  I'liila.  IHTO,  H^k) 

^4.  191.  lirus  .Tordiiii. 

Bo<ly  slim,  compressed.  Head  small,  short,  moderately  deep,  flattish 
iibovo.  Mouth  rather  large,  very  oblique,  the  lower  jaw  slightly  pro- 
J^^'tin^r.  Eye  very  large,  longer  than  snout,  3  in  head,  the  maxillary 
«^teut  reaching  its  front.  Seal(\s  small,  loosely  imbricated,  their  outlines 
<'XtrtMnely  indistinct.  Fins  ino(h»rate.  Ccdoiation  very  pale  translucent 
i*T^*eu;  scales  of  back  tincly  punctate;  sides  with  a  very  <listinct  me- 
tallic blue  band  formed  ol'  dark  punctulations,  this  band  passing 
Itioagh  the  eye  and  snout  and  forming  a  most  characteristic  color- 
'^Mirking;  a  streak   of  black  dots  along  the  bases  of  dorsal  an<l  anal, 
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that  Oil  the  dorsal  suggesting  the  peculiar  spot  of  the  other  Ljft 
tip  of  snout  black ;  fins  pale  olivaceous,  red  in  the  males.  M 
spring  with  the  head  and  antedorsal  region  profusely  tabeic 
Head  ^  j  depth  5 f  D.  8 ;  A.  10 ;  scales  8-4^-4  j  teeth  2, 4-4, 2,  wi 
narrow  or  obsolete  grinding  surface.  L.  2^  inches.  Tennessee  ai 
bama  Bivers. 

{Nototropis  lirud  Jordan,  Ann.  Lye.  Nat.  Hist.  N.  Y.  1876,  342.) 

**  Scales  comparatively  large,  not  higher  than  long,  and  not  closely  iml 
scales  in  front  of  dorsal  larg^;  teeth  without  grinding  sorface.    {Mit 
5.  Anal  fln  long,  its  rays  14. 

995.  n.  oligaspls  (Cope)  Jor. 

"  Under  jaw  projecting  a  little  beyond  upper,  maxillary  exten 

opposite  posterior  nostril.     Head  conic  in  profile,  with  muzz! 

pressed,  one-fifth  of  length  to  notch  of  caudal.    Bye  3^  in  lei 

head.    Operculum  higher  than  long.    Fins  short  (except  anal)j  \' 

anterior  to  dorsal.    D.  I,  8 ;  A.  I,  14.    Scales  rather  large,  5-41- 

eral  line  with  a  long,  gentle  anterior  deflection.    AboFe  Ireddish 

of  head  and  broad  lateral  band  silvery;  body  medially  yell 

{Cope.)    L.  2  inches.    Kansas.    Perhaps  a  member  of  some  other 

{Alburnu8  oUga^pw  Cope,  Proc.  Acad.  Nat.  Sci.  Phila.  1864,282:  AhranU$f 
GUnthcr,  vii,  301). ) 

bb.  Anal  fin  moderiite,  its  rays  10  or  11. 

0.  Scales  above  lateral  lino  in  about  9  series. 

206.  M.  nin|»rutilis  (Gnl.)  Jor. 

A  short,  deep  species,  like  a  Notemigonus,  Maxillary  reaching 
Lateral  line  deflexed.  Olivaceous;  sides  silvery.  Head  4;  d 
D.  8;  A.  11 ;  scales  9-f-4.    L.  3  inches.    Arkansas  Eiver.     (Oil 

( AlburnoH  ambratilia  Grd.  Proo.  Acad.  Nat.  Sci.  Phila.  1856,  liW :  AlbMrnMu  n 
Grd.  U.  S.  Vac.  K.  li.  Surv.  x,  260.) 

oc  Scales  above  laU;ral  line  in  5-7  series. 

d.  Ventral  iiiiH  reaching  beyond  middle  ol  dorsal. 

297.  in*  8cepticus  Jordan  &  Gilb.  sp.  uov. 

Body  short  and  deep,  compressed  and  somewhat  elevated, 
rather  large,  deep,  bluntish,  resembling  the  head  of  Minnilui  cc 
Mouth  moderate,  terminal,  oblique,  lower  jaw  slightly  indnded 
lip  opposite  middle  of  eye,  the  maxillary  extending  to  front  O 
Eye  very  large,  longer  than  snout,  3  in  head;  interorbital  i 
flatfish.    Scales  large.    Lateral  line  much  decurved. 

•  Albumelluts  Girard.  Proc.  Aea<l.  Nat.  Sci,  P* 
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Ise  dorsal  well  bebiud  ventrals,  the  tip^  of  (he  veutrals  extending  Uy 
Sixe  last  dorsal  ray.  Caudal  peduncle  moderate.  Coloration  very  pale  f 
lA^es  with  a  bright  silvery  band;  scales  with  very  little  dark  edging f 
^  dark  line  at  base  of  dorsal ;  males  in  spring  with  the  snout  profusely 
t;oberculate.  Head  3^ ;  depth  4.  1>.  8 ;  A.  10 ;  scales  G-38-3 ;  teeth  2^ 
4r-4, 1.    L.  3  inches.     Saluda  River,  South  Carolina. 

(Notropii  phoiogenU  ('^palc  variety'')  Jordan  &,  Bray  ton,  BuU.  U.  8.  Nat.  Mas.  xii, 

1M8.  HI.  pbotoffenis  (Cope)  Jor. 

Body  more  slender,  compressed.  Head  moderate.  Mouth  quite  ob* 
Uque,  lower  jaw  scarcely  projecting ;  maxillary  about  reaching  orbit* 
Back  broad.  Dorsal  fin  inserted  behind  middle  of  body,  a  little  behind 
ventrals.  Lateral  line  decurved.  Eye  large,  3^  in  head.  Color  oliva- 
ceous, with  brown  vertebral  and  dorsal  lines  ^  sides  and  below  bright 
silvery;  cheeks  silvery.  Head  4^ ;  depth  6^.  D.  8 j  A.  lOj  scales  G-40-3. 
L  3  inches.  Alleghany  region,  Pennsylvania,  to  North  Carolina,  on 
both  sides  of  the  mountains ;  abundant  and  variable.  Yar.  engraulinus 
Cope  is  slenderer,  the  depth  G  in  length,  the  head  3f . 

(SfMo/tM  photogenic  Cope,  Proc.  Acad.  Nat.  Sci.  Phila.  18(54, 280 :  Photogenia  letusopt 
Cope,  Proc.Aca<l.  Nat.  Sci  Phila.  ISG7,  HA :  Leudscus  photogenia  Giintlier,  vii,252.) 

tM*  IK.  teleseopus  (Copo)  Jor.  &  Gilb. 

Very  near  the  preceding,  but  with  the  dorsal  fin  inserted  about  mid- 
day between  snout  and  ba^>e  of  caudal,  not  much  behind  ventrals.  Eye 
longer  than  muzzle,  2;^  in  head.  Mouth  very  oblique,  mandible  not  pro- 
jwtiug.  Color  i)ale  greenish  ;  the  scales  extensively  dark-edged  above. 
Head  44 ;  depth  5.  1).  8;  A.  10;  scaler  5-38-3.  L.  3^  inches.  Ten- 
nessee  River. 

{f'^togenU  telescopua  Cope,  Proc.  Acad.  Nat.  Sci.  Phila.  18G7, 16."> :  Leuoiscus  telesoopua 
Gfinther,  vii,  252.) 

'00.  n.  9tilbius  Jordan. 

Body  rather  slender.  Head  rather  long,  somewhat  pohited.  Mouth 
^r^e,  oblique,  the  maxillary  reaching  to  the  eye.  Eye  very  large, 
g^^ter  than  snout  and  than  interorbital  width,  3  in  head.  Fins  rather 
^W»;  the  ventrals  reaching  to  opposite  the  last  rays  of  the  dorsal.  Color 
Ne  silvery  green ;  sides  with  a  broad  silvery  band,  on  which  are  many 
<^kpunctu  hit  ions;  theses  are  numerous  just  behind  the  shoulder-girdle 
and  at  the  base  of  the  caudal,  where  they  form  an  evident  s])ot;  cheeks 
pure  Kilvery:  lips  dusky.  Head  4i;  depth  5.  I).  8;  A.  10;  scales 
^7-1!:  UH-th  li,  4-4,  1.     L.  .'i  inches.     Alabama  Kiver. 

i^'ototropiM  tftilbiwi  Jorthiii.  Ann.  Lyt .  N;it.  Htwt.  N.  Y.  IKTiJ.  •34X) 
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301*  IVI*  percobromns  C»pe. 

Body  moderately  elongate.  Head  rather  long,  the  muzzle  acamiDat& 
Mouth  oblique,  the  jaws  equal,  the  maxillary  extending  behind  front  of 
orbit.  Eye  moderate,  3^  in  length,  as  long  as  snout  Dorsal  beginning 
slightly  behind  ventrals.  Seventeen  scales  in  front  of  dorsal.  Color 
pale,  with  lateral  silvery  band ;  dorsal  scales  and  scales  at  base  of  can- 
dal  with  dark  punctulations.  Head  3^ ;  depth  4J.  D.  8 ;  A.  11 ;  scales 
7-37-3;  teeth  2,  4-4,  2.     L.  2  inches.     Saint  Joseph,  Mo.     (Cope.) 

(Albumcllus percobromus  Cope,  Ilay den's  Geol.  Surv.  Wyom.  1870,  440.) 
^03*  m.  rubellus  (Ag.)  Jor.—Roay  Minnow. 

Body  long  and  slender,  (jonipressed,  the  back  not  elevated.  Head 
blunt,  conic,  proportionately  shorter  than  in  the  other  species.  Mouth 
moderate,  very  oblique,  ui)per  li[>  on  the  level  of  the  upper  part  of  the 
pupil,  maxillary  about  reaching  to  the  front  of  the  eye.  Bye  ,larg^ 
rather  longer  than  snout,  3.|  in  head.  Fins  low;  the  dorsal  well  behi'^d 
the  ventrals,  the  tips  of  the  ventrals  extending  to  beyond  the  middle  of 
the  dorsal.  Lateral  line  decurved.  Color  translucent  green  above; 
sides  bright  silvery ;  scales  above  faintly  punctate,  but  not  enoagfa  t» 
render  them  dark-edged,  nor  to  form  blotches  along  the  sides;  a  feint 
dark  vertebral  line;  males  in  spring  with  the  snout  rosy.  Head4|; 
depth  Tii-.  D.  8 ;  A.  11 ;  s(;ales  r)-38-;3 ;  teeth  2,  4-4,  2.  L.  5  inclies. 
Great  Lake  region  and  Ohio  and  ^Mississippi  Valleys ;  abundant  in  lakes 
and  river  channels.  Variable.  The  largest  and  handsomest  species  of 
this  genus. 

{ffNotropiH  alherinoidcH  Kat*.  Amor.  Month.  Maj^.  &  Orit.  Rev.  1818,  *204  (very  doaW- 
lul,  jierlijips  a  Noiemigonus):  AlhurnuH  rubelUm  Agassiz,  Lake  Sui>erior,  18r»0,  3*4:  i'* 
burnuH  Mitidus  Kirtland,  Clcvel:iii<l  Ann.  Sci.  1851,  44:  AlburneUus  jaculuM  wad  vf^ 
Cope,  Cypr.  Peun.  IJ-^OO,  387  :  LeuciHciM  rubdluM  an<l  copei  Giinther,  vii,  254,  25Ji.) 

303.  iTI*  diuemus  Raf. — Emerald  Minnow. 

Very  similar  to  the  preceding,  but  smaller  and  more  compressed,  with 
shorter  snout,  smaller  eye,  narrower  and  more  convex  interorbital  spaoOi 
which  is  not  wider  than  eye,  and  shorter  ventrals,  which  scarcely  rMch 
the  middle  of  the  dorsal.  Colors  very  i)ale;  lips  dusky.  Head  4  3 
depth  5.J  (to  4.}).  D.  8;  A.  10;  scales  (J-38-3;  teeth  2,  4-4,  2.  L.  3j 
inches.  Ohio  Valley.  Described  from  specimens  taken  at  the  Falla«^ 
the  Ohio. 

{Minnihis  dinemue  Raf.  Irbtli.  Oh.  4.'):  Albnrnub  dilectuH  Gni.  Proc.  Acad*  Hat  8^ 
Pliila.  1850,  l!)3:  AlburncUuHdihvtuH  Gnl.  U.  S.  Pac. R.  R.  Surv.  x, 259: 
and  dinemns  Jordan,  Man.  Vort.  IJlMi,  297.) 

304.  ]fl,  rubrifrons  (Copo)  ,]im\iK\\.—lioH\j'faocd  M^mom^ 
Bo<ly  modeiiitely  elongate,   the   back  scarod* 

lancle  somewhat  contracted.     Head  Iodat 
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oonie  and  rather  pointed.  Mouth  rather  large,  very  oblique,  upper  lip 
aJtL>ove  the  Hue  of  the  middle  of  the  pupil,  the  maxillary  reaching  to  op- 
posite the  eye.  Eye  ra^Klerate,  anterior,  1  in  head.  Olivaceous  above  j 
scales  with  darker  edges;  sides  silvery;  a  dark  vertebral  line;  males 
with  the  snout  tubereulate  in  spring,  the  forehead,  opercular  region, 
and  base  of  dorsal  being  then  flushed  with  red.  Head  4 ;  depth  4^. 
L>,H',  A.  10;  scales  5-39-3.  Teeth  2,  i-4,  2,  little  hooked,  one  of  them 
sometimes  showing  a  sort  of  grinding  face.  L.  2^  inches.  Ohio  Valley. 
An  elegant  species.  Much  smaller  than  rubelluSj  with  larger  head  and 
det»i)er  body. 

i^^UburHwi  nii>rifronH  Copey  Proc.  \r,in[.  Nat.  Soi.  Phila.  IStiT),  K5 :  Alhurnellus  ruhrx- 
/rt>w«  Copt),  Cypr.  Pemi.  ld;)(),  :WS :  Leucutcus  rnhnfrons  Giintber,  vii,  225:  Notropia  rU' 
bri/ronn  Jortlau,  21)6.) 

S05.  jV.  Jemczauus  (Copi3)  Jor. 

Body  slender,  with  long  caudal  peduncle.  ITea<l  large,  the  muzzle 
loDg-acumiuate.  Mouth  large,  oblique*,  th(*  upper  lip  below  the  line  of 
the  pnpil,  the  maxillary  extending  beyond  front  of  orbit.  Eye  mod- 
erate, 3*5  in  heiMl.  Dorsal  rather  posterior,  the  tips  of  the  ventrals  ex- 
tending beyond  its  last  ray.  Olivaceous;  a  broad  silvery  band,  with 
plumbeous  superior  margin ;  a  dusky  vertebral  band.  Head  4};  depth 
«.  D.  8;  A.  10;  scales  .5-34-2;  teeth  2,  4-4,  1.  L.  3  inches.  San  Ilde- 
fonso  (Uio  (irande),  New  Mexico.     (Cope.) 

\Alburnrlln>  JrnuzauuM  Cope,  Zool.  Wln'<-l*'r's  Kxpl.  W.  lOOth  M«t.  v,Cr>0,  187(3.) 
I  «r.  Vuutnil  tiiiH  short,  scjintly  nsMhinj;  be.yoinl  trout  of  dorHiil. 

*•«.  .H,  microptcryx  v^^'op*-)  Jor. 

I^ly  slender,  compressed.  llea<l  moderate,  rather  i)ointed.  Mouth 
'jiW,  oblicjue,  the  up[)er  lip  on  the  level  of  the  pupil,  the  maxillary 
rt'Jichuig  to  opposite  the  front  of  the  oibit.  Eye  small,  about  as  long 
a.Mnazzle,  ;>.J  in  head.  Scales  large.  Lateral  line  decurved.  Fins  all 
M'lite  small,  the  dorsal  farther  back  than  in  any  of  the  ])rece(ling 
species,  so  that  the  short  ventrals  do  not  rea(ih  much  beyond  its  ante- 
rior rays.  Color  olivaceous;  sid(ts  bright  silvery ;  <lorsal  scales  cons;)icu- 
oasly  dark-edged ;  a  dusky  bloteh  at  base  of  caudal,  underlying  tiio 
silvery  lustre.  Head  4A ;  depth  5.^.  I).  S;  A.  10;  scales  (U39-2.  L. 
-finches.     Ileiul waters  of  Cumberland  an<l  Tennessee^  Rivers. 

i'^lburnrUuH  juicropUrifx  Cope,  Jouni.  A«a<I.  N:ir,  S<*i.  Pliilii.  IWW,23:{. ) 

::,0,-PROTOPORUS  Cope;. 
(Cope^HAydou's  rk'ol  Siirv.  Terr.  1871,  47:?:  typo  ProtopornH  flomninus  Cope.) 

Body  rather  stout.  Mouth  normal.  No  barbel.  Teeth  2,  4-4,  1, 
'^ked,  without  masticatory  surface.     Scales  small,  in  50-60  transverse 
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series.    Lateral  line  short  or  uearly  obsolete.    (Dorsal  fin  not  described.) 
Anal  basis  short.    Small  fishes,  differing  from  lftJtiii/ii«  in  the  inoom- 
plete  condition  of  the  lateral  line;  possibly  merely  the  yoongof  some 
SquaUus.    {'f-t^'-  >,  before :  Toj&r.?,  pore.) 
S07.  P.  domminns  Copi. 

Body  rather  stout.  fix)nt  convex.  Muzzle  obtuse.  Month  horizontal, 
end  of  m;ULillary  nut  quite  reaching  orbit.  Eye  4  in  head.  Lateral 
line  not  deveioi>ed  a:>  far  as  the  ventral  fins.  Grayish ;  a  broad  da*- 
lateral  b-ind.  .sp<3tted  with  darker:  back  and  top  of  head  dark.  Head 
4i:  depth  5.  D.  S:  A.  T:  scales  lUoiMi:  teeth  2. 1-4,  1.  L.  2  inches. 
Fort  nail,  Idaho.     y^Cope.) 

(Cope.  Hjvileii^  Gtr^^I.  Surv.  Mom.  l*??!.  4T:U  \^'2. 

SY.-EKICr.TIBA  Cope. 
iCope.  Prv-  .  At^i.  N;*:,  S.i.  Phila.  !*<>'».  ^t»  :  ivjie  Ericfmba  baccata  Cope. ) 

Body  rather  elongate,  little  compressed.  Muzzle  broad.  Interopcr- 
de,  suborbital,  and  dentary  bones  crossed  by  conspicuous,  extemaQj 
\isible,  muojus  channels.  Lips  thin.  Xo  barbel.  Teeth  1,  4-4,  % 
without  grinding  surl'aci-,  ho^^iketl.  the  edges  entire.  Scales  rather  large. 
L;iteral  line  continuous.  Dorsal  fin  above  ventrals.  Anal  basis  shoit 
Silvery  iislie>  **i  rather  small  size,  kuowL  at  once  from  all  other  min- 
nows by  the  oavemous  lMne>  ••f  the  lower  \xkTt  of  he<id.  (i/):,  an  inten- 
sive particle;  n  'zr,  a  eavity:  in  allusioh  lo  the  development  of  the  mn- 
ixnis  chaiiaels. 
3#!l.  E.  bvccata  Lv-:x. 

IVviy  liisiform.  ratht-r  eioiipue,  little  e^>mi»resse*l,  the  back  not  ele- 
vate*!. Head  rather  Ijh^.  s<i:n»-what  depressed  above,  with  broad  and 
prv»miuriit  muzzle.  >K»u:b  raiher  small,  horizontal,  subinferior,  the 
K>wer  j.»w  eonsideraMy  s>uT:»r  :ha:i  npj^er.  upper  lip  Ijelow  level  of 
I»apil.  !i  I  axillary  not  r\-,Khi:i::  {••  eye,  dentary  bones  dilated,  the  mn- 
ivu>  ehannels  o.^ii^^pii  u^'ii^  S;ilw.rb:ial  very  bnxi«l,  silvery,  with  an 
ele vareil  lon^jioidi ■  ui  1  r: ■  1  j .  :.:..!  v •  •:! <pica«>us  cn^ss-lines ;  opercle  small 
E>>-  larjv-.  4  i:i  *:*■.%  I.  T...-  <:ii  »li.  ilorsa!  over  venrrals.  Scales  mod- 
er.*:e.  L\:*ral  l:'.iv  !i  jrl.  --:.,:^:.:.  Hrv.4sr  <^iileless:  15  large scatoa 
Iv  :or\  dv »: >v.il .  Cvl^c  '':».'. vv  •  .i >.  :  * :  i . i  r  i 'ulr :  sides  bright  silveiyi  wilfc 
b  I  uisli  r  V  r  1 : :  ■  >  u  <  :  .■  •  I  a :  x  d  .*  rsv  l  I  ^: :  ^a  k .  vv  u  >p:cuoas  posterioily ;  J 
I'laiu:  ::;.»Ir^  '.v.:!.,..::  :.:Urv\v?  ••:  b::^':i:  v\»I->rs.  Head  3|; 
1>.  >:  A.  >;  ^v^:v^  -^vw.'.;  r^^rt.  I.  4-4.  ♦».  U  j  inebes.  C 
to  MiNSissipp:  //:;j  :  '.wa'-v  v,.r>  .k'>:ii:dau:.  Oaeafr 
abve  >:^?vies  ot  i^$iy>i<UyZ. 
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88.— PHEM ACOBIV8  Cope. 
{Sarvidium  Cope.) 
(Oope,Proc.  Aoad.  Nat.  Soi.  Phila.  IriffT,  9(5 :  typo  Pheiuuiobitu  teretmiuB  Copo.) 

Body  elongate,  little  compretstied.  Mouth  inferior,  the  lower  lip  thin 
menalty,  bat  enlarged  into  a  fleshy  lobe  on  each  side  toward  the  angle 
of  the  month,  thns  presenting  a  superficial  resemblance  to  that  of  Exo- 
fbrnn^  with  which  the  genius  has  probably  real  affiuiUes;  upper  lip 
with  s  callous  covering  within;  dentary  bones  distinct,  except  at  sym- 
phyab.  'So  barbeL  Upper  jaw  protractile.  Teeth  4-4,  hooked,  with- 
out grinding  sorihce.  Scales  rather  small.  Lateral  line  complete. 
Donal  ftn  in  firont  of  ventrals ;  anal  basis  short.  Isthmus  extremely 
wkhi  Intestines  short ;  peritoneum  white.  Small  species,  with  the 
Mpeotof  young  suckers.  {fivaS^  deceptive;  ^^o?,  life;  the  appearance 
of  the  fish  suggesting  an  herbivorous  species  with  long  intestineS|  which 
itMOyianot.) 
*8alniiiodAnto,  43-60  in  the  ooune  of  the  latenU  line. 

til,  P«  teretvlvs  Cope. 

Body  slender,  little  compressed,  the  back  not  elevated,  the  caudal  pe- 
4QBole  stout.  Head  stout,  the  muzzle  elongate,  obtusely  decurved, 
hcAvy.  Mouth  small,  inferior,  horizontal,  the  maxillary  not  reaching  to 
«ye.  Isthmus  wide.  Breast  scaly.  Lateral  line  nearly  straight.  Bye 
Ivge,  high  up,  3^  in  head.  Pale  yellowish ;  the  scales  above  dark- 
^dged;  snout  blackish;  a  plumbeous  lateral  band ;  fins  plain.  Head49; 
<kptfai|.  D.  8;  A.  7;  scales  6-43-5;  teeth  4-4.  L.  3^  inches.  Kan- 
awha River.  ^ 

(Cope.Pit>c.  Acad.  Nat.  Sci.  Phila.  1867,  9ti.) 
*lt.  P.  mirabilis  (Gnl.)  Jordan. 

Body  modemtely  slender.      He^wl    short,  rather   blunt   anteriorly. 

Moath  small,  the  maxillary  not  remshing  to  the  eye.    Eye  large,  4  in 

^.   Olivaceous;  a  silvery  lateral  band  and  a  dusky  spot  at  base  of 

«odal.    Head  4;  depth  ^.    D.  8;  A.  7;  scales  6-51-5  (teeth  1, 4-4,  It). 

^  ^  inches.     Arkansas  River.    ( Oirard.) 

i^lMtum  mirabiU  Gnl.  Proc.  Acad.  Nat.  Soi.  Phila.  1856, 191,  and  U.  S.  Pao.  R.  R. 
^<  X,  256:  Exoglo98am  mirabile  Gliuther,  vii,  188:  fSarcidium  ioopyerum*  Cope, 

Body  moderately  elongate,  the  back  not  elevated.  Caudal  i>eduncle  stoat.  Head 
'••Wftboit  and  thick,  with  prominent  but  obtuse  muzzle.  Month  small,  horizontal, 
*^^  inferior,  the  maxillary  not  reaching  the  eye.  Top  of  head  flat.  Lateral  line 
''^liraight.  £ye  large,  4^  iu  head.  Yellowish,  with  a  silvery  lateral  band,  which 
^■••hist^  in  a  black  caudal  spot;  iw  do;H!iI  band  :  tins  plain.  ITrad  4i ;  depth  4|. 
^  9;  A.  7 ;  mmOm  6-44-5 ;  teeth  4-4.    L.  3  inches.    (Cope. )    Missouri  River. 
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Hayden'aGeol.Surv.  Wyom.  1870, 440, 187*2 ;  Jordan,  BulL  Hayden's  GeoL  Son 
iv,  No.  3,  66(5  (a  rather  chubby  specimen  frqm  the  Rio  Grande,  Vfith  scdfis 
the  breast  naked,  is  refcned  by  us  to  this  »x)ecies) :  f  PhenacohiuB  teretulua  var.  lit 
Nelson,  Bull.  Ills.  Mus.  Nat.  Hist,  i,  1876,  46.) 

•*  Scales  small,  about  60  iu  the  lateral  line. 

811.  P.  catOStoniUS  Jordan. 

Body  rather  shmder,  nearly  terete,  scarcely  compressed  at  all 
not  elevated,  caudal  j)ediincle  stout.  Ilead  very  large,  the  muzzle 
and  heavy,  the  cheeks  tumid.  Mouth  small,  inferior,  altogether 
the  level  of  the  eye,  the  maxillary  barely  reaching  to  the  nostrils, 
large,  high  up,  behind  middle  of  head,  and  3^  in  its  length, 
small,  tbin,  and  loosely  imbricated ;  the  back  and  belly  scaled : 
naked.  Lateral  line  neaily  straight.  Twenty-two  scales  in  fi 
dorsal.  Fins  all  small.  Width  of  isthmus  2J  in  head.  Pale 
ceous;  white  Ijelow;  a  silvery  lateral  baud,  underlaid  by  dusky, 
forms  a  vague  blotch  at  base  of  caudal ;  back  dusted  with  dark  6 
top  of  head  black;  a  yellowish  vertebral  line.  Head  4^;  depth  I 
8;  A.  7;  scales  7-G0-5;  teeth  4-4.    L.  4  inches.    Alabama  Rive 

(Jordan,  Ann.  Lye.  Nat.  Hist.  N.  Y.  1876,  332.) 

813.  P.  uranops  Cope. 

Body  very  slender,  little  corn])ressed,  back  not  elevated,  cau< 
duncle  long  and  slender.  Head  long  and  rather  slender,  flat 
the  muzzle  broad,  blunt,  and  piojectiiig.  Mouth  entirely  inferior, 
than  in  the  other  species,  with  conspicuous  lips.  Eye  large,  place 
high,  behind  the  middle  of  the  head,  3J  in  head.  Scales  small 
front  of  dorsal.  Lateral  line  straight.  Chest  and  middle  line  o 
naked.  Width  of  isthmus  half  length  of  head.  Fins  small.  He 
depth  6.    D.  8;  A.  75  scales  7-G0-();  teeth  4-4.    Tennessee  Eive 

(Cope,  Proc.  Acad.  Nat.  8ci.  Phila«  IHiw,  iXJ.) 

99.— RHIIVICHTHVS  Agassiz. 
Black' nosed  Dace, 

{Argyreus  Hcckel,  preoccupied  in  Entomology.) 
(Agassiz,  Lake  Superior,  1850,  353:  type  Cyprinus  atronaaus  MitchilL) 

Body  rather  elongate,  not  much  compressed.  Mouth  small) 
ferior,  normal,  the  upper  jaw  mot  i)rotractile,  the  upper  lip  coD) 
with  the  skin  of  the  forehead,  a  barbel  terminal  on  the  ■■ 
Teeth  mostly  2,  4-4,  2,  hooked,  without  grinding  sorflMMii 


i 


31.    CYPEINIDiE RHINICHTHY8.  207 

• 

canal  short  Scales  ver>'  small.  Lateral  line  continuous.  Dorsal  fin 
inserted  behind  the  ventrals.  Anal  ba^is  short.  Size  small.  Colora- 
tion dark,  rosy  in  spring.  (/JtV,  snout;  fXOu<:,  fish;  the  snout  in  most 
species  being  prominent.) 

SI. 3*  R«  cataractee  (Val.)  3 oi.— Long-nosed  Dace.  # 

Body  elongate,  little  compressed,  not  elevated.     Head  long,  the  muz- 
sle  flattened,  narrowed,  and  extremely  prominent,  the  mouth  being  en- 
tirely inferior  and  horizontal.     Eye  nearly  median,  its  diameter  con- 
tauned  twice  in  the  length  of  the  snout,  about  5  times  in  head.    Isthmus 
wide.    Barbel  evident.    Lateral  line  commencing  opposite  the  upper 
IK>Bterior  angle  of  the  opercle,  decurved.    Pectoral  fins  enlarged  in  the 
males.    Color  olivaceous,  paler  below,  with  numerous  dusky  punctula- 
tions;  the  back  often  almost  black;  some  of  the  scales  usually  irregu- 
larly darker,  producing  a  mottled  appearance;  no  black  lateral  bands ^ 
yonug  specimens  with  a  dusky  lateral  shade;   a  blackish  spot  on  the 
opercle;  males  in  spring  with  the  lips,  cheeks,  and  lower  fins  crimson. 
Head  4;  depth  6.     D.  8;  A.  7;   scales  14-65-8;  teeth  2,  4-4,  2.    L.  5 
inches.     New  England  to  Virginia  and  Wisconsin;  frequenting  clear 
uid  boisterous  streams  and  rock-pools. 

{(khio  catartictcB  Cuv.  &  Val.  xvi,  315,1842:  Tjeuciscus  nasutm  Ayres,  Boat.  Joum. 
KaUHist.  iv,  209, 184;J:  Argynns  nanuiuH  Copo,  Cjpr.  Pcnii.  300:  RhinivhthyH  na>*utu9 
GSnther,  vii,  189:  Ccratichthya  cataraeiie  Giiiiiher,  vii,  176:  Bhinichthya  marmoratus 
Aga«8iz,  Lake  Superior,  354:  Rhinichthys  mai^uyratua  Giinthcr,  vii,  189.) 

'14.  B.  maxillosus^  Cope. 

Body  elongate,  not  elevated.  Uead  long,  the  muzzle  long  and  project- 
^gj  as  in  the  preceding  species,  but  rather  heavier,  the  mouth  broader, 
tile  maxillary  exteudiiig  nearly  to  the  eye.  Barbel  evident.  Eye  small, 
^^'h  up,  median,  5^  in  head.  Fins  small,  caudal  not  deepty  forked, 
i^teral  line  decurved.  Silvery;  darker  above;  a  dusky  lateral  shade, 
at  lea.st  in  the  young.  Head  4;  depth  5.  D.  8;  A.  7;  scales  11-70-8. 
L.  5  inches.  Upper  Missouri  re^jjion  southeastward.  Very  close  to  the 
preceding. 

(Cope,  Proc.  Aciwl.  Nat.  Sci.  Phila.  1804,  278.) 

^15.  B.  transniontanus  Cope. 

This  8i)ecies,  the  common  Rhinichthys  of  New  Mexico,  differs  from 
^hinichthys  maxillosm  in  having  the  dorsal  fin  equidistant  between  the 
^>^8e  of  the  caudal  and  the  end  of  the  muzzle,  and  in  having  the  longi- 
^'HiiDal  series  of  scales  below  the  lateral  line  more  numerous  (12-13), 
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and  eqnal  to  those  above  it.    D.  8;  A.  7;  scales  13-70-13.    Tribatariei 
of  the  Rio  Grande  in  Colorado  and  New  Mexico.    {Cope.) 

{Rhinichthya  maxillosus  Copo  &,  Yarrow,  Zool.  Wheeler's  Expl.  W.  100th  Mer.  ▼,  94^ 
1877  (not  of  Copo,  1864);  Cope,  Amer.  Nat.  July,  1879,  441.) 

316*  B*  oblusus  A^ssiz. — Brown-nosed  Dace, 

Very  similar  to  B.  atranasusy  bat  usually  rather  ^toater,  the  barbel 
more  distinct,  the  head  a  little  shorter,  and  the  coloration  somewhaft 
diftiBrent.  Back  olivaceoas,  mottled  with  darker;  sides  with  a  radier 
faint  brownish  band,  margined  above  and  below  with  x>ftler;  belly  sil- 
very; a  dusky  blotch  in  the  middle  of  the  base  of  the  dorsal  fin;  maiai 
with  the  x>ectoral  fins  enlarged,  and  with  the  lateral  band. rosy.  Held 
4;  depth  4^.  D.  7;  A.  6;  scales  4-63-8;  teeth  2,  4-4,  2.  L.  3  inoheii 
Wisconsin  to  Georgia ;  abundant  in  clear  brooks.  Probably  a  varietf 
of  the  next  species. 

(Agaooiz,  Amer.  Joorn.  Sci.  Arts,  1854,  357;  Gilnther,  vii,  190;  Joxdan,  Ann.  hp> 
Nat.  Hist.  N.  Y.  1876,  331 :  Rhiniohtkys  lunatiu  Cope,  Proc.  Acad.  Nat.  Soi.  PhUaw  IBH 
278:  i2^ifiicft%«fii«lea^mAga8siz,  Amer.  Joum.  Sci.  Art«,  1854,357:  jmirfdbttftw rinfPfc 
Nelson,  BaU.  Ills.  Mns.  NiSt.  Hist.  1,  46:  Bhinickthya  meleagrU  Gttnther,  vii,  190.) 

817.  B.  atronasns  (Mitch.)  Ag.— Black-nosed  Dace, 

Body  moderately  elongate,  little  compressed.  Head  moderate,  rathflr 
broad  and  flattish  above.  Snout  moderate.  Mouth  small,  horizontd| 
subterminal,  the  lower  jaw  included,  barbel  minute  but  probably  always 
present,  upper  lip  on  the  level  of  the  lower  part  of  the  pupil,  max- 
illary not  reaching  nearly  to  the  eye.  Eye  small,  nearly  median,  IJ  ia 
snout,  4^  in  head.  Fins  rather  small;  dorsal  fin  well  back.  Scalei 
quite  small,  somewhat  imbedded.  Lateral  line  somewhat  decorved. 
Color  blackish  above ;  some  of  the  scales  irregularly  darker ;  a  black 
band  passing  from  snout  through  eye  and  along  the  sides  of  tka 
body;  a*pale  streak  below  this ;  belly  silvery ;  males  in  spring  with  tka 
lateral  band  and  the  lower  fins,  and  sometimes  the  whole  body,  bri^ 
<;rimson ;  males  in  late  summer  with  the  lateral  band  scarlet  or  oraogl^ 
the  red  color  growing  fainter  later  in  the  season.  Head  4;  depth  4|i 
D.  7 ;  A.  7 ;  Lat.  1.  G4 ;  teeth  2,  4-4,  2.  L.  3  inches.  New  England  ti 
Ohio  and  Virginia ;  very  abundant  in  clear  brooks  and  mountain  i 
(Cyprinus  atronasus  Mitch.  Trans.  Lit.  &  Phil.  Soc.  i,  4(>0;  Oilnther,  vii,  19L) 

90.— AOOSf  ▲  Girard. 
(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  186:  type  Agosia  ekrjfaoffogi&r  iM»^ 

Body  moderately  elongate.     Mouth  moderate,  nomial|  ti 
illaries  protractile,  the  maxillaries  with  a  terminal 
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i,  with  grin<ting  (^urfii^e.  Scales  qnUe  small.  Lateral  line  con- 
^^iKii]&  I>or»iU  ovi^r  i>r  sli<|liMy  behirKl  Ycutrols.  Anal  basis  short. 
BiM| Mpeet,  BDf I  oolomtioQ  of  Rhinwhthps  aruL  Apompt^.  { A  comerl  namef 
^rittoat  meaning.)       -^ 

Sii.  Jl.  ebrytioifttfttcr  Glmnf. 

B(Kly  mtlier  isiout,  tbe  biu^k slightly  elevateiL  Head  lieiivy,  the  snout 
Unntly  couicjalj  covered  with  tuberdea  in  males  in  spring.  Moalli 
finally  nearly  boriEatital,  tbe  lower  jaw  included^  prema^dUaTy  entirely 
Mm  tho  level  of  the  eye,  the  maidllary  not  reaching  Its  anterior  mar- 
jfin^bftrlK^  iniiiutt*.  Eye  rather  large,  about  4  in  heM.  Fins  well 
dcv*^li>|jed.  Lateral  line  somewhat  deciirved.  Color  olivaceous  above^ 
with  )AM^h  <4pots ;  yellow  below ;  a  black  stxeak  along  the  sides.  Heftd 
4|;  di^pth  4^.  D.  0 ;  A,  8.  j  Lat.  L  90.  L.  3i  incheB.  Rio  Gila>  Art* 
lotia.    {(Mrard.) 

vOiiwi,  Vtm,  Acad*  Nut*  Siji.  Phil*.  \m&^  i^,  aud  U.  S.  U^x,  Oonnd.  Surv,  lohtlL 

tl».  4,  metifttllea  Ot4. 

BUiuter,  the  keiMi  shorter,  atid  the  snout  more  eoovex.  Dorsal  rather 
l^gter  and  narrower,  Bcale^j  (in  flgnre)  considerably  larger.  Colora- 
^oQdM  pro|H)rtions  ej^sentially  as  in  the  preceding.    Lat*  L  7&    Eio 

(Oiml,  Pro0,  Aiwd.  Kftt.  m.  Phit&.  tsri6,  \m,  and  U.  S*  Mex.  Botiiid.  gurr.  lefatb. 
dl.— APOC0PE  Cope, 
tQt|%  ^^deti^»  GeoU  Sarv.  Mont.  1871,  473:  type  ^pac«i|Mf  camn^towi  Cop«i) 

Bsif  somewhat  elongate.  Mouth  tiortnal,  rather  small,  with  tbicklsb 
%iind  a  t^tninal  maxillary  barbel^  premaxUlaries  protractUa  Teeth 
■m^l,  4-4, 1,  hooked,  without  grinding  surface.  Scales  very  small. 
^^ral  line  weak,  otten  more  or  less  broken  posteriorly.  Dorsal  fin 
'^sailed  hebind  the  veutrals.  Anal  basis  short.  Isthmus  broad.  Size 
^malL  Colors  ilusky,  with  red  in  spring.  The  species  arc  closely  re- 
lated and  difticult  to  separate,  and  the  genus  is  scarcely  distinct  firom 
^jh^Mnn^^  a  defleieney,  in  allusion  to  the  in  completeness  of  tbe 
Hue.) 

lini!  with  60-70  Medics, 
M^  1^  eitrrfnirtoni  Cojye. 
Body  rather  stout.    Head  blunt  and  heavy,  the  snout  scarcely  over- 
ig  the  month;  maxillary  not  quite  reaching  the  line  of  the  orbit; 
I  minute;  isthmus  wide.     Eye  4^  in  head,  1^  in  interorbital 
»  Nat.  Mus.  No.  16 14 
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width.    Dorsal  lin  slightly  behind  ventrals,  nearer  caadal  than  m 

Lateral  line  in  the  young  running  about  half  way  to  caudal,  neailj 

plete,  or  wanting  on  some  scales  only  in  the  adult.    Olivaceous;  s 

lateral  band  ;  dark  shades  along  the  back ;  males  with  the  loral  ] 

and  the  bases  of  all  the  fins  except  the  dorsal  scarlet.    Head  4^; 

6.    D.  8;  A.  7;  scales  10-60-11;  teeth  1,  4-4,  1.    L.  4  inches. 

to  California ;  very  abundant  in  rock-i)Ool8. 

(Cope,  Hayden^B  Geol.  Surv.  Moiit.  1871, 47:2 ;  Jordan  &  Henshaw,  Hept.  Cbi< 
U.  8.  Geog.  Sarv.  W.  lOOth  Mcr.  187tf,  191.) 

831.  A.  nubila  (Grd.)  Jor.  <&  GUb. 

This  species  is  very  similar  to  A,  carringtoniy  but  in  Girard's  oi 
tyi)es  the  head  is  quite  slender,  while  in  the  latter  species  it  is 
and  stout.  Lateral  line  continuous,  but  broken  and  feeble  poste 
Body  stout.  Mouth  small,  barbels  smalL  Fins  rather  smalL 
blackish,  with  a  darker  lateral  shade.  Head  black  above.  Het 
depth  4J.    D.S'y  A.  7 ;  Lat.  1.  60.    L.  4  inches.    Washington  Ten 

(Argyreus  nubilus  Girard,  Prpc.  Acail.  Nat.  Sci.  Phila.  1856,  186 :  ArgyrtuM 
Girard,  U.  S.  Pac.  R.  R.  Surv.  x,  244.) 

893.  A.  vulnerata  Cope. 

Body  elongate.  Muzzle  obtuse,  not  projecting.  Mouth  inferio 
izontal,  maxillary  not  reaching  line  of  orbit  Eye  as  long  as  mm 
in  head.  Dorsal  lin  behiud  line  of  veutrals,  nearer  caudal  than 
Barbels  small.  Olivaceous;  yellow  below;  a  blackish  lateral 
head  blackish  above;  males  with  the  chin  rtd.  Head  4^;  dep 
D.  8 ;  A.  7 ;  scales  12-65-12 ;  teeth  1, 4-4, 1.  L.  2J  inches.  Utah  t 
ifornia,  Oregou,  and  Arizona ;  generally  abundant  in  the  uiounta 
gion. 

(Cope,  Uayden^H  Gtiol.  Surv.  Moot.  1871,  47:J;  Cope,  vol.  v,  Zool.  U.  S.  Geog 
W.  100th  Mur.  1876,  646;  Jordan  &  Henshaw,  Kept.  Chief  Eng.  U.  S.  Geog.  8i 
100th  Mer.  1878,  191 :  Tigoma  rhiniciUhyoidea  Coin;,  Hayden's  GooL  Surv.  ModI 
473:  Apocope  ooui»i  Yariow,  v(»l.  v,  Zool.  U.  S.  Geog.  Surv.  W.  100th  Mer.  1876y 

32^.  A.  taenshavii  Co\h'. 

Body  mther  elongate.  Muzzle  rather  long,  broad,  obtuse,  bat 
haugiiig  the  mouth.  Barbel  small.  Eyes  small,  high  up,  shorto 
snout.  Ventral  tius  reuchiug  aual,  but  not  reached  by  the  pect 
dorsal  tins  originating  somewhat  behind  base  of  ventrals.  CohH 
with  a  few  dark  clouds  on  the  sides  and  dark  shades  on  head; 
fins  red  at  base;  young  with  dark  cross  sti*eaks.  Ilead  4^;  llH 
D.  9;  A.  7;  scales  14-02-10;  teeth  1,  4-4,  1.  Utah  Uld 
dant  in  Provo  Kiver.    ]^ot  very  difl'ei*ent  from  the  •*■ 

{Bhi»ichthjf8  hauhavii  Cope,  Proc.  Amer.  PhiL  Soo.  P 
2ooL  U.  S.  Geog.  Surv.  W.  100th  Mer.  645.) 
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n4.  A.  MCMUi  (Qrd.)  Cope. 

Differs  from  A.  henakatni  in  having  a  longer  and  more  attenuated 
body,  and  narrow,  sharp-pointed  mnzzle.  ^ase  of  dorsal  intermediate 
between  base  of  caadal  and  end  of  snout ;  ventrals  reaching  anal,  bat 
Ml  reached  by  pectorals.  Yellowish  white  above ;  bright  yellow  below  ^ 
A  broad  blackish  lateral  band ;  a  narrow  black  stripe  around  muzzle ; 
■ttles  with  the  lower  jaw  and  lower  fins  crimson  in  life.  Head  4f  (^^  in 
Mai  length ») ;  depth  7 J ;  eye  ^  in  head.  D.  8 ;  A.  7 ;  scales  10-63-10» 
Colcnado  to  Arizona.    (Cope.) 

{Ar§pvtu  0mmlu9  and  noiahilis  Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  186,  and  in  U. 
aifez.  Boond.  Snrv.  Ichth.  47;  Cope,  vol.  v,  Zool.  U.  S.  Qeog.  Surv.  W.  lOOth  Mer. 

"*Ut«z»l  line  with  80-90  scales. 

4M.  A.  TeBCiicosa  Cope. 

Body  rather  elongate.  Muzzle  obtuse,  but  narrowed  anteriorly,  not 
•firhanging  the  mouth.  Eye  4  in  head,  shorter  than  snout.  Caudal 
fedoQcle  stoat.  Barbels  small,  sometimes  obsolete.  Scales  very  small. 
Dusky  olive  above ;  a  blackish  lateral  band.  Males  with  the  axils  of 
the  pectorals  and  ventrals  scarlet;  a  scarlet  spot  above  the  gill-openings 
mi  one  on  the  side  of  the  muzzle.  Uead  4;  depth  4f.  D.  8;  A.  7; 
Mies  18-89-15 ;  teeth  1, 4-4, 1.  L.  2|  inches.  New  Mexico  to  Arizona 
Md Oregon;  abundant. 

{CvmikktkgB  vemtrioosus  Cop«,  Proc.  Ainer.  Phil.  Soc.  Phila.  1876,  136;  Cope,  voL 
t,Zoul.  U.  8.  Geog.  Surv.  W.  100th  Mer.  048;  Jordan  &  Henshaw,  Kept.  Chief  Eng» 
t.  a  Goog.  Surv.  W.  lOOth  Mer.  1878,  UW.) 

92.— CEBATICHTHVS  Baird. 

Horny  Heads. 

(Nocomis  Gt(\ 'f  f  UyhopHa  Ag,) 

(Byid,  1863,  brief  notice;  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  212:  type  SemoU-^ 
hu  hiffuitcUus  Kirtland.) 

Fonn  various.  Mouth  terminal  or  inferior,  with  lips  thin  or*  some- 
'l4at  fleshy,  a  conspicuous  barbel  terminal  on  the  maxillary,  premax- 
^flvies  projectile.  Teeth  4-4,  or  1,  4-4,  1  or  0,  hooked,  without  evident 
frinding  surface.  Scales  rather  large.  Lateral  line  continuous.  Dorsal 
1b  inserte<l  over,  in  front  of,  or  slifjlitly  behind  ventrals;  anal  basis 
Iphort.  A  larjre  and  varied  frroup.  (x^^>a^,  horn ;  r^Ouq,  fish ;  from  tlie 
■ptial  tubercles  of  the  typical  species.) 

lie  species  may  be  thus  divided  : 
^ai  Urge  size,  with  tho  mouth  auteriur,  tho  lower  Jaw  included;  the  dorsal 
•*^jf  behind  the  vcntraLi  (CERATicnTnTs). 
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'**  Species  of  Binall  size,  with  the  month  subiuferior  and  horizontal;  the  dorsal  finiB> 
serted  Hlightly  in  front  of  the  ventrals,  and  the  scales  generally  large  and  |Q> 
very  (f  Hybopsis  Agassii). 

6.  Teeth  two-rowed cumin/fif  lucens,  amblop$,  rubrifronSf  k^fpmmlm, 

bb.  Teeth  one-rowed dianmiliSf  aterletuSf  cwfivaJif,  gMm, 

***  Species  of  small  size,  with  the  mouth  sabinferior  and  horizontal,  with  thiekeaai 
lips ;  the  dorsal  iin  inserted  slightly  behind  the  ventrals,  usually  with  a  bliek 
bIot<;h  on  its  last  rays;  scales  rather  large,  silvery. 

labro9U9f  ganemmM, 
^Species  of  large  size,  with  the  mouth  anterior,  the  lower  Jaw  inolnded;  the 
fin  slightly  behind  the  vontrals.     (CeraiichthyB,) 

996.  €•  bii^utlatus  (Kirt.)  GTd.^aorny  He^id;  River  Chub;  Jerker, 

Body  rather  robust,  little  elevated,  little  comi)ressed.    Head  Iaif% 
rather  broadly  rounded  above;  the  snout  conical,  blantish.     Mouth 
rather  large,  subtermiual,  little  oblique,  the  lower  jaw  somewhat 
shorter,  the  upper  lip  rather  below  the  level  of  the  eye,  and  the  mi 
dary  not  reaching  to  the  front  of  the  eye.    Eye  small,  median,  high 
Suborbitals  very  narrow;  preorbital  large.    Fins  moderate;  the 
rather  posterior,  slightly  behind  the  insertion  of  the  ventrals; 
broad,  little  forked.     Scales  large,  not  crowded  anteriorly,  18  rows 
front  of  the  dorsal.     Lateral  line  somewhat  decurved.    Color  UioA 
olive;    sides  with   bright   green    and  coppery  reflections;    a  corvri 
4usky  bar  behind  the  opercle;  scales  above  with  dark  borders;  bdM 
pale,  but  not  silvery,  rosy  iu  spring  males ;  fins  all  pale  orange,  witfc j 
out  black  spot.    Males  in  spring  with  a  crimson  spot  on  each  sided 
the  head;  the  adults  with  the  top  of  the  head  swollen,  forming  a  m 
of  crest,  which  is  sometimes  a  third  of  an  inch  higher  than  the  level 
the  neck  and  is  covered  with  large  tubercles ;  young  with  a  dark 
^pot.    Barbel  well  developed.    Head  4 ;  depth  4J.    D.  8 ;  A.  7 ; 
•6-41-4;  teeth  1,  4-4,  1,  or  1,  4-4,  0,  sometimes  4-4.    L.  6-0  ii 
Pennsylvania  to  the  Great  Basin  of  Utah  and  southward;  everywl 
-.abundant.     The  most  widely  diffused  of  our  Cyprinidcs.    Western  spet 
mens  usually  have  the  teeth  iu  two  rows. 

{Semotilua  biguttatua  Kirtland,  Bost.  Journ.  Nat.  Hist.  1840,  iii,  344;  Cope, 
Penn.  1866,  366;  GUnther,  vii,  178:  Xocomis  nebroMeMis  aiad  t XooowUt  beUiau 
Proc.  Acad.  Nat.  Sci.  Phila.  1^56,  2i:{:  Ceratickthyi  cyclotU  and  9tiffWMtieu9  Copc^ 
Acad.  Nat.  Sci.  Phila.  1t?64,  277,  276:  Ceratichtkya  cycloiit  Qlinther,  vil,  178 
tft3ffle%fiuit«cii4  Gilnthcr,  vii,  179.) 

■897.  C.  mlcropotiron  Cope. 

Body  moderately  stout.     Ilead  much  as  in  Minnilui  eomm^ 
the  muzzle  obtuse,  the  profile  rounded,  descending.    ¥ 
oblique,  its  angle  oi)i>osite  front  of  the  orbit,    ^ye  ^ 
^minute.    Caudal  peduncle  slender.    Y« 
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band ;  a  brown  lateral  shade.    Head  3f ;  depth  4^.    D.  8 ;  A.  7; 

(>-40-3 ;    teeth  4-4.    L.  3^  inches.    One  specimen  known,  from 

toga  River,  Pennsylvania.    Perhaps  a  variation  of  the  preceding. 

.) 

e,  Proc  Acad.  Nat.  Sci.  Phila.  1864,  277;  GUnther,  vii,  179.) 

C.  symmeCiicas  (Baird  <&  Girard)  J.  &  G. 

ly  elongate,  slender,  moderately  compressed,  not  elevated.    Head 

rather  slender  and  pointed.  Mouth  small,  little  oblique,  the  lower 
icluded.  Eye  large,  anterior,  longer  than  snout,  3  in  head.  Bar- 
Qall,  but  evident.  Scales  small,  rather  loosely  imbricated.  Lat- 
ne  strongly  decurved.    Dorsal  slightly  behind  ventrals.    Coloratioa 

scales  dotted  with  black ;  cheeks  silvery.    Head  4| ;  depth  6.    D. 

8 ;  scales  9-58-4 ;  teeth  4-4,  without  grinding  surface.    L.  6  inches.. 

8  of  California. 

inkiekthifif  9gmmetricu8  B.  &,  G.  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  136 :  Leuoownnu^ 
ficHs  GUnther,  vii,  267.) 

>ieM  of  lanall  size,  with  the  mouth  subinferior  and  horizontal ;  the  dorsal  fin  hi<- 
serted  slightly  ^n  front  of  the  ventrals,  and  the  scales  generally  large  and 
nilvery.     (JJy6op»w  Agassiz.*) 

T«*oth  two-rowed. 

C.  camlniri  Gilnther. 

rbels  minute.  E^^e  entirely  in  the  anterior  half  of  the  length  of  the 
and  nearly  as  long  as  the  snout,  which  is  obtuse,  rounded,  convex^ 
louth  being  subinferior.  Interorbital  space  convex,  as  wide  as  the 
Suborbital  ring  extremely  narrow.  Origin  of  dorsal  fin  a  little 
id  ventrals,  somewhat  nearer  root  of  caudal  than  end  of  snout. 
>nils  not  reaching  ventrals.  A  grayish  silvery  band  from  gill- 
ii;:  to  the  root  of  caudal,  where  it  terminates  in  a  black  spot. 
I  4};  body  5.  D.  8 ;  A.  8 ;  scales  G-45-6 ;  teeth  onerowedf 
inches.     {GUnther.)     ''  California''? 

nthiT.  vii.  177.) 

€•  locens  Jordan. 

dy  elongate,  compressed,  the  back  somewhat  elevated  from  the  oc- 
to  the  base  of  dorsal,  thence  rapidly  declined  to  the  long  and 
er  caudal  peduncle.  Head  short,  compressed,  the  cheeks  nearly 
ad.  Interorbital  space  rather  broad  and  flat,  somewhat  grooved. 
MKY  larg6,  circular,  high  up,  placed  nearly  midway  of  the  length 
itM  diameter  about  eqaal  to  the  lengtli  of  the  snout  and 


•**  185<  «opm<7;rtci7wAg.    (t'^of,  gibbous;. 
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scarcely  greater  than  the  width  of  the  interorbital  space.  Pie 
bone  large,  oblong,  conspicuous,  and  silvery.  Mouth  rather  sma 
izontal,  the  lower  jaw  included,  the  edge  of  the  premaxillary  bel 
level  of  the  eye,  the  maxillary  not  reaching  to  the  vertical  fn 
front  of  the  orbit.  Barbel  quite  small.  Snout  boldly  and  abrap 
<5urved  much  as  in  C.  amblops,  the  tip  of  the  snout  thickened,  for 
43ort  of  pad.  Lateral  line  decurved.  Eows  of  scales  along  th- 
<M)nvergiiig  behind  the  dorsal  where  the  upper  series  run  out 
Minniliui  cornuttis.  Fins  rather  higher  and  more  falcate  thsu 
biguUatm,  The  dorsal  fin  inserted  well  forward,  over  ventrals 
toral  fins  pointed,  not  reaching  ventrals,  ventrals  not  reachini 
Teeth  4-4,  hooked,  without  grinding  surface.  Translucent  g 
above;  sides  and  below  brilliantly  silvery;  cheeks  and  opercles 
bright  silvery  lustre;  fins  plain ;  a  slight  plumbeous  lateral  shade. 
4J ;  depth  4.  D.  8 ;  A.  8 ;  scales  5-42-4.  L.  6  inches.  Falls  of  th 
(Jordan,  Proc.  U.  S.  Nat.  Mus.  1879,  238.) 

331.  €•  amblops  (Raf.)  GtA.— Silver  Chub. 

Body  rather  slender,  somewiiat  heavy  anteriorly,   not  mu<^ 

pressed.    Head  large,  somewhat  fiattened  and  broad  above.    E; 

large,  longer  than  snout  and  longer  than  interorbital  space,  3  ii 

Mouth  horizontal,  subint'erior,  and  rather  smalL     Muzzle  blun 

-curved.    Upper  lip  below  level  of  orbit,  maxillary  not  reaching 

of  the  front  of  the  orbit.    Barbel  evident.    Fins  moderate. 

line  somewhat  decurved.     Sixteen  scales  before  dorsal.     Color  t 

cent  greenish  above ;  scales  somewhat  dark-edged ;  sides  with  a 

silvery  band,  which  overlies  dark  pigment,  so  that  sometimes  ap 

ous  or  even  blackish  band  api)ears ,'  a  dark  band  through  eye 

snout;  males  7/ithout  tubercles  or  red  coloration.     Head  4;  d 

D.  8;  A.  7  ;  scales  5-38-4;  teeth  1,  4-4,  1.     L.  2-4  inches.     Ohio 

and  southward.      Southern  speeinuns  (var.  winchcUi)  have  th 

narrower  and  the  barbel  rather  shorter. 

{Jiutilus  amblops  Rat'.  Ichth.  Oh.  1820,  f.l:  f  ILfbopsin  fjracilis  Agassiz,  Amei 
Sci.  Arts,  1854,  3r>^ :  Gobio  rtnialis  and  Ht/bopsiH  whicJulU  GkI.  Proc,  Acad.  1 
riiihi.  I85G,  18!^,  211:  Ceralichthya  hyaUtuis  Cope,  Jouru.  Acad.  Xat.  Set  U 
fa-atichthya  htjaliiiu)iGnnt]wr^  vii,  171):  A'oco/wm  a m6/o;>«  Jordan,  Ann.  Lyo.  H 
N.  Y.  187G,  328.) 

^132.  €.  riibrifrons  Jordan. 

General  form  of  the  preceding;:.     Mead  long,  narrower 
v>eding,  longer  than  in  the  next.    Kye  mothrute,  3J^-3i 
the  interorbital  spae^*.     .Alontli  smaller,  inferior 
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bat  not  very  broad  mnzzle.  Barbels  qnite  long  and  distinct, 
scales  in  Iront  of  the  dorsal.  Fins  well  developed ;  the  ^tst 
I  rays  of  the  dorsal  abont  twice  the  height  of  the  last.  Pale 
3 J  sides  with  a  plumbeous  silvery  band,  in  some  specimens 
i  stripe  through  eye  and  snout,  and  a  dark  spot  at  base  of 
heeks  silvery;  snout  in  males  red,  with  numerous  dust-like 
;  specimens  in  high  spring  coloration  have  the  fins  largely  red. 
depth  5.  D.  8;  A.  7;  scales  5-36-3;  teeth  1,  4-4,  0.  L.  3 
$asin  of  the  Altamaha,  Georgia. 

'ubn/rons  JoTd&n,  Ann.  Lye.  Nat.  Hist.  N.  Y.  1876,  330.) 

ypsinotos  Cope. 

uch  stouter,  more  elevated,  and  more  compressed  than  in  the 

.     Head  short,  broad  above,  much  smaller  and  more  conical 

?  preceding.    Outline  of  back  rather  abruptly  declining  behind 

>raal  fin,  so  that  the  base  of  the  fin  is  oblique.  *  Mouth  inferior, 

,  small,  the  maxillary  reaching  the  line  of  the  orbit.    Barbels 

ye  small,  3^  in  head.    Color  silvery,  with  a  double  series  of 

iks  along  the  lateral  line,  and  a  lateral  band  of  dusted  black- 

i  passes  through  eye  and  snout;  males  with  the  fins  bright 

he  body  with  a  deep  violet  lustre,  as  in  Minnilus  ruhricroceus, 

depth  4.     D.  8;  A.  8;  scales  5-40-3;  teeth  1,  4-4,  1.     L.  3 

Jiintee  Basin,  in  North  Carolina  and  South  Carolina. 

oo.  Amer.  Phil.  Soc.  Phila.  1870,  458;  .Ionian  &  Brayton,  Bull.  U.  S.  Nat. 
f78,  ii.^>.  Cfratichtkys  Uptocephalnn  Grrl.  Pror.  Acad.  Nat.  Sci.  Phila.  1856, 
klem,  N.  C,  may  bo  the  8am<?,  but  tho  description  is  wholly  insuflficieiit  for 
on.) 

Q<^- rowed. 

ilssiiniliS  (Kirtland)  Co\iK\—SpoUrd  Shinvr. 

>ng  and  slender,  little  compressed,  with  long  caudal  peduncle. 
?,  rather  flat  above,  cho  snout  somewhat  bluntly  decurved,  pro- 
little  beyond  the  rather  small,  horizontal  mouth;  lower  jaw 
both  jaws  with  the  skin  hard  in  front,  forming  a  sort  of  lip 
Barbt^l  considerably  shorter  than  pupil,  maxillary  not  reach- 
r  to  orbit.     Eye  very  large,  liijjjh   up,  somewhat  directed  up- 
ber  behind  the  middle  of  the  head,  forming  more  than  one- 
length  of  tiie  head.     Operclo  small.     Dorsal  rather  large,  its 
border  oblique:    anal    small;    caudal  well  forked;   i)ectoral 
Iff*    Scales  rather  large,  22  in  front  of  dorsal.     Lateral  line 
Olivaceous;  sides  «ilvArv,  with  a  blnish  lateral  band, 

red  by  dark  punctulations, 
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and  most  distinct  posteriorly ;  a  dusky  band  on  head,  through  eyes  Md 
snout;  fins  plain.  Head  ^;  depth  5^.  D.  8;  A.  7;  scales  &-47*5j 
teeth  4-4,  often  with  slight  grinding  surface.  L.  5  inches.  OhioTal 
ley  and  tributaries  of  the  Great  Lakes. 

{Leuoiacua  diasimilia  Kirtland,  Boat.  Joaru.  Nat.  Uist.  iii,  341,  1840:  Ceratioklkfi  A 
Hmilis  Cope,  Cypr.  Ponn.  3G7  :  Ceratichthya  disHmilia  GUnther,  vii,  177.) 

88ft.  C.  sterlelus  Cope. 

Body  slender,  with  long  caudal  i)eduncle,  the  least  depth  of  whidi  i 
little  more  than  a  third  of  the  greatest  depth  of  the  body.  Head  kq 
and  slender,  the  muzzle  much  projecting  and  broadly  rounded.  Monfl 
moderate,  inferior,  the  maxillary  not  reaching  the  front  of  orbit  But 
bels  conspicuous.  Bye  moderate,  4.}  in  head.  Fins  rather  long,  tk( 
caudal  deeply  forked.  Color  silvery;  sides  with  a  few  dusky  scaki 
forehead  pink  in  the  males,  as  in  0.  rubrifrons.  Head  4;  depth  4}.  0 
8;  A.  7;  scales  0-^0-5 ;  teeth  4-4.    Rio  Grande,  in  New  Mexica    {Oofi, 

(Cope,  Zool.  WbetWr's  Expl.  W.  l(»(»th  Mer.  v,  652,  1876.) 
886.  C.  aestivalifi  (Gnl.)  Cope. 

Head  contained  about  4i  times  in  the  total  length.  Differs  from  6 
gelidus  and  G.  verfuUisy  its  American  congeners,  by  a  rather  compresaa 
body,  elevated  iiihI  arched  u[)on  its  middle  region,  and  tapering  rapid) 
towards  the  peduncle  of  the  tail.  The  snout  is  more  protruding  ths 
in  G.  geliduH^  the  eye  lar<^er,  and  the  ventral  fins  inserted  somewhi 
more  forwards.  The  seales  are  also  larger  (about  30  in  the  lateral  lii 
in  the  tignre),  deeper  than  long,  anteriorly  subtruncated  and  posterioci| 
rounded,  with  radiating  iiirrows  upon  the  latter  section  only.  D.  1,8 
A.  I,  7,  etc.  The  color  is  yellowish  brown,  sbmewhat  lighter  beoeitl 
than  above,  with  a  silvery  streak  along  the  middle  of  the  flanks.  Ml 
San  Juan,  Cadareita,  Xew  Leon.  { Girard.)  (Of  course  these  littleflflM 
have  no  intimate  relation  with  the  European  genus  OobiOy  which  is  tf 
ally  of  iScmotiluft,  with  the  teeth  3,  .V-o,  3,  and  the  barbel  lateral  tti 
very  long.) 

(Gobio  (Fstiralini^iiTHTd,  Proc.  Acad.  Nat.  Sii.  PUilu.  1856,  1S9.) 
837.  €.  9elida<i  (Gnl.)  Jon 

Body  very  slender,  nor  elevate<l.     Head  slender  and  elangsta^  M 
snout  prominent   and   tapering.      Eye  small,  rather  high|  4  ^  *■" 
Mouth  small,  subterminal,  the   maxillary  not  extending 
Fins  large.     Lateral  line  decurved.    Scales  rather  la 
silvery  5  a  dusty  lateral  sti-eak,  and  a  blackish 
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Sead  a|;  depth  5}.    D.  8;  A.  8;  Lat.  1.  44.    L.  2  inches.    Milk  Biver^ 

JfoDtana.    (Girard.) 

(Gobio  geUdms  Gid.  Proc.  Acad.  Nat.  Sci.  Phila.  1856, 188,  and  U.  S.  Pao.  R.  R.  Sorv. 
«48.) 

^** Species  of  small  size,  with  the  mouth  Hubinferior  and  horizontal,  with  thiokened 
lips;  the  dorsal  fin  inserted  slightly  behind  the  ventrals,  usually  with  a  blaok 
blotch  on  its  last  rays;  scales  rather  large,  silvery. 

t8§.  €•  labrosos  Cope. 

Body  slender,  little  compressed^  the  back  not  elevated.  Head  long^ 
gently  decorved  to  the  muzzle,  which  scarcely  overhangs  the  mouth. 
Hoath  entirely  horizontal,  the  maxillary  reaching  the  orbit.  Eye  3|  in 
head.  Dorsal  inserted  slightly  behind  origin  of  ventrals  (not  directly 
over,  as  stated  in  original  description).  Lips  thickened.  Barbels  very 
loBg.  Color  silvery;  sides  sometimes  with  vague,  dusty  cross-bars. 
:  Head 44;  depth  5^.  D.  8;  A.  8;  scales  6-34-4;  teeth  1,  4-4, 1.  L.  2^ 
inches.    Catawba  River,  liTorth  Carolina.    (Oope.) 

(Cope,  Proc,  Amer.  Phil.  See.  Phila.  1870,  458.) 
tt9.  C«  zanemas  Jordan  &,  Brayton. 

Body  long  and  slender,  little  compressed.  Head  rather  long,  narrow^ 
ttd  pointed,  very  slender  in  young  specimens,  stouter  in  adults.  Snout 
decurved  in  profile,  an  angle  in  front  of  the  nostrils  Muzzle  long,  over- 
hanging the  large  mouth.  Lips  much  thickened,  the  lower  with  a  con- 
spicaous  internal  Innge  of  papillue.  Barbels  extremely  long,  longer 
than  in  any  other  of  our  Cyprinidcc^  their  length  more  than  half  the 
diameter  of  the  eye.  Eye  moderate,  nearly  median,  3J  in  head.  Scales 
inoderate,  closely  imbricated,  IG  in  front  of  dorsal.  Lateral  line  slightly 
decurved  anteriorly.  Fins  rath(  r  small.  Caudal  deeply  forked,  its  pe- 
duncle long  and  slender.  Coloration  pale;  a  small,  round  black  spot  at 
hase  of  caudal ;  dorsal  scales  dark-edged ;  a  dark  lateral  streak,  obso- 
lete anteriorly:  large  specimens  with  a  large  dark  patch  on  the  last 
i^ys  of  the  <lorsal,  as  in  Cliola  analostana;  base  of  the  caudal  with  dark 
points;  males  in  spring  with  the  head  and  neck  profusely  tuberculate 
*nd  the  fins  flushed  with  crimson.  Head  4J;  depth  44.  D.  8;  A.  7; 
scales 5-40-3;  teeth  1, 4-4, 1.    L.  3  inches.    Saluda  River,  South  Carolina. 

(Jordan  &  Brayton.  Bull.  U.  S.  Nat.  Mus.  xii,  !>:>,  1878.) 

^0.  C.  monaclius  Cope. 

Body  slender,  somewhat  compressed,  not  mnrli  elevated.  Head  long 
M  TAtlier  slender,  flattish  above,  with  projeetin^^  muzzle.  Mouth  in- 
fenor,  horizontal,  small,  the  maxillary  not  reaeliinfr  tli(*  eye,  which  is 
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rather  small,  4^  in  head.  Scales  rather  smalL  Lateral  line  somewhifc 
decnrved.  Twenty-four  scales  in  front  of  dorsal.  Fins  moderate.  Color 
light  olive;  a  metallic  vertebral  band;  sides  and  belly  silvery;  nolatenl 
band;  a  black  spot  at  base  of  caadal;  mnzzle  dusky;  membrane  of 
upper  posterior  part  of  dorsal  fin  black.  Head  4 ;  depth  5^.  D.  8;  A. 
8;  scales  8-5G-4;  teeth  4-4.    L.  4  inches.    Tennessee  Biver. 

(Cope,  Journ.  Acad.  Nat.  Sci.  Pbila.  1867,  227.) 

93.— COUESmS  Jordan. 

(Jordan,  Bull.  Hayden'8  Crcol.  Surv.  Tt^rr.  iv,  785, 1878:  type  XooamU  miiUuri  Jordias 
Leucaaomus  disnimilis  Gnl. ) 

Body  elongate.  Head  normal,  not  depressed,  the  profile  oonveL 
Mouth  terminal,  normal,  a  well-developed  barbel  at  the  posterior  end 
of  the  maxillary.  Teeth  2,  4-4,  2,  hooked,  without  grinding  sai&oe. 
Scales  rather  small.  Lateral  line  continuous.  Dorsal  fin  over  or 
slightly  behind  ventrals;  anal  basis  short  Size  rather  large.  (Dedi* 
cated  to  Elliott  Coues.) 

•Scales  small,  60-70  in  the  course  of  the  lateral  line. 

t  About  thirty  scales  in  a  transverse  series  from  doraal  to  ventrala. 

841.  C.  sqnamilentiis  (Cop^O  Jor. 

Form  stout,  profile  nearly  plain.  Muzzle  not  prominent^  Moath 
horizontal,  the  maxillary  not  reaching'  the  orbit.  Eye  rather  small,  4} 
in  head,  shorter  than  snout.  Isthmus  wide.  Barbel  quite  small.  Dor 
sal  fin  slif(litly  in  advance  ol'  ventrals,  behind  middle  of  the  body. 
Scales  quite  small.  Olivaceous  above;  sides  silvery;  a  Lateral  band  of 
dark  punctulatioiis.  Fins  plain.  Head  3^ ;  depth  6.  D.  8;  A,  7;  scales 
17_0(>-14;  teeth  2,4-4,  1.  Henry's  Fork  of  Green  River,  Wyoming. 
{Cope.) 

(Ccralichthi/M  HqnamilentuH  Copr,  lIay<loii'.s  (Jcol.  Siirv.  Wyom.  1870,  44*-2, 1972.) 

ft  About  20  fcicalcs  in  a  transvoi^c  s(;riea  from  doM^il  to  ventrals. 
342.  €.  dissimllis  (Grd.)  Jor. 

Form  of  t^emotilus  corporalis,  but  more  elongate  and  less  compressed. 
Head  Uattish  above,  the  snout  broad,  projecting  over  the  large,  obliqM 
mouth,  maxillary  reaching  front  of  eye.     Barbel  very  evident    fti 
largo,  as  long  as  snout,  about  4  in  head,  1^  in  interorbital  space.    8eih||| 
small,  crowded  forwanls,  those  on  the  back  smaller.    Dorsal  111 
ning  over  last  ray  of  ventrals.     Dusky  above;  sides  i 
an  obscure  dusky  band  through  eye  around  snoat;  ft" 
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depth  ^.    D.  8;  A.  8;  scales  11-68-7 ;  teeth  2,  4-4,  2.     L.  6  inches. 

Lake  Saperior  to  Upper  Missonri  regiou  ;  probably  abandant. 

{tOMo  plitmhems  Agassiz,  Lake  Superior,  366:  Leuoowmus  diatimilis  Girard,  Proc. 
lead.  Nat.  8ci.  Phila.  1856,  189,  and  U.  S.  Pac.  R.  R.  Surv.  x,  250:  Nooomie  viilneH 
Jordan,  Ball.  U.  8.  Nat  Mus.  x,  64,  187(5 ;  Jordan,  Bull.  Hayden's  GeoL  Surv.  Terr. 
IT,  784,  1878.) 

MS.  C.  prosthemlus  (Cope)  Jor. 

Hotly  fusiform,  rather  slender.  Head  small,  the  muzzle  abruptly  de- 
wvndinjj.  Month  rather  small,  somewhat  oblique,  the  maxillary  not 
reaching  to  the  orbit.  Eye  4  in  head.  First  ray  of  dorsal  opposite  ven- 
trals.  Color  dnsky;  a  plumbeous  la  t<>ral  band;  white  below;  fins  plain. 
Head  5;  depth  5.  D.  8;  zV.  7;  scales  ll-G;J-8,  somewhat  crowded 
anteriorly ;  teeth  2,  4-4,  2.     L.  6  inches.     Upper  Great  Lakes. 

{Cfntichth^H  proathemiun  Cope,  Cypr.  Peuu.  18(>(),  305:  Ceratichthys  plumbeuH  GUn- 
thpr,vii,  41-2.) 

••Scales  Rith<T  largo,  about  50  in  tht>  lateral  lino  and  10  in  a  tran«verso  series. 

S4I.  C.  ptaysignatlins  (Cope)  Jor. 

Body  slender,  the  caudal  peduncle  stout.  Head  wide  and  depressed. 
Dorsal  outline  little  archetl,  the  profile  desconding  steei>ly  to  the  lip. 
I«wer  jaw  included,  maxillary  reaching  anterior  border  of  orbit.  Bar- 
bels well  developed.  Eye  J^  in  hetul,  1 J  in  muzzle.  Twenty-three  rows 
of  scales  in  front  of  dorsal.  Dorsal  fin  inserted  in  front  of  ventrals. 
Olivaceous  above,  white  l>elow ;  a  plumbeous  lateral  i^and ;  fins  plain. 
Hea4l;i§ ;  depth  5.  D.  8 ;  A.  8 :  scales  5-49-4 ;  teeth  2,  4-4, 2.  Arkansas 
Rivttrat  Pueblo.     (Cope.) 

'*:^Tatirkthff9 physignathus  Copv.  \Vho«;lors  Expl.  \V.  lOOth  Mor.  v,  r>51,  1876.) 

94.-PL.ATYOOBIO  Gill. 
Flat-headed  Chubs, 
«<iill.  Vnw.  Btmt.  Soc.  Nat.  Hist.  l^^Ol :  type  Pogonichthys  cowmi/ww  Grd.) 

Body  rather  elongate,  somewhat  compressed.  Head  rather  short, 
broad  and  <lepressed  above.  Mouth  normal,  rather  large,  subtor- 
©inal,  with  a  well-developed  barln^l  at  its  angle,  at  the  extremity  of 
tbc  maxillary.  Scales  large.  Lateral  line,  continuous.  Dorsal  in- 
'Wed  anteriorly,  rather  in  front  of  the  ventrals.  Teeth  L\  1-4,  2,  with 
ntlier  narrow  grinding  surface.  Size  large.  (r;«rv^,  broad ;  Latin 
f^te,  a  gudgeon ;  the  broad,  fiat  head  resembling  the  head  of  a  Gila.) 

Hk  F.  ip*acilis  (Rich.)  (;ill  <&  Jot,— Flat-headed  Chub. 

ntther  elongate,  somewhat  compressed^  little  elevated.     IJ(^ad 
r  surface  very  broF  nressed,  the  inter- 
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orbital  width  being  nearly  half  the  length  of  the  head.  Mouth  rather 
large,  slightly  oblique,  the  upper  lip  on  the  level  of  the  lower  part  of  the 
eye,  the  maxillary  reaching  the  line  of  the  front  of  the  eye,  the  upper  ja^ 
very  protractile,  the  lower  jaw  included.  Eye  small,  rather  high  uj 
and  anterior,  6  in  head.  Fins  rather  large ;  dorsal  in  advance  of  th( 
middle  of  the  body;  caudal  peduncle  rather  stout.  Scales  large  am 
silvery;  lateral  lino  decurved;  23  scales  in  front  of  dorsal.  Coloratioi 
pale;  back  bluish;  side^  and  below  silrery;  head  mostly  white;  fin 
pale.  Head  4^ ;  depth  4-J.  D.  8 :  A.  8 ;  scales  G-50-5 ;  teeth  2,  4-4,  i 
L.  12  inches.  Rocky  Mountain  region  from  the  Kansas  and  Yellow 
stone  Rivers  to  the  Saskatcliawan ;  abundant. 

{Cyprinus  (Lcuviscaft)  i/nidZw  Rich,  Fauna  Bor.-Amer.  Pise.  1836,  V20:  rog(micktk§ 
commKNiV)  Grd.  Pn»c.  Acad.  Nat.  Sri.  Phila.  l^^,  ISSj  and  U.  S.  Pac.  R.  R.  Surv.i 
247:  PogoHichthys  I'ommiinis  Gill,  Ichtb.  Captain  Simpson's  Surv.40U:  Pogonickthyt  {Pla 
iygobi8)  gnhntUuff  CoiK\  Pmc.  Acad.  Nat.  Sci.  Phila.  1S64,  277:  Leuci»cu8  gradlU  G^ 
tber,  vii,  ^.iAO:  Lvtn\^oiHU8  ivmmunii*  and  guhneJlM  Giinther,  vii,  207,  26d.) 

846.  P.  pallidas  Forbes  sp.  uov. 

"The  depth  is  containeil  45  times  in  length,  and  the  head  4.  Theey« 
eiiuals  the  snont,  and  enters  length  of  head  3|  times  and  the  interoi 
bitid  space  twice.  The  head  is  tlat  above  and  the  snout  overhangs  tb 
month,  which  is  large  and  T^itle.  with  a  maxillary  barbel  about  one-thiit 
as  long  as  the  eye.  The  mamlible  reaches  a  vertical  line  drawn  throagi 
the  middle  of  the  iris  in  front.  The  greatest  depth  of  the  head  enter 
its  length  lij  times.  The  sr;ilt»s  are  t>-r>5-o,  with  22  rows  before  doreal 
where  they  an*  much  smaller  than  elsewhere.  The  lateral  line  is  straight 
except  for  a  few  scales  in  front.  The  iHH-toral  tins  are  large  and  |K)iutrf 
r\\iching  the  ventrals,  and  tlio  latter  attain  the  vent.  The  front  of  tin 
doi's;d  is  situated  a  triiic  befort-  the  ventrals  and  a  little  nearer  snoir 
than  caudal.  L>.  S:  A.  >.  The  eulor  in  alcohol  is  plain,  with  t 
plumlKHHislustrt*  along  sides,  ami  traees  of  a  dusky  lateral  stripe  behinc 
dors;d.  The  pharyngeal  teeth  aiv  <tout,  i*.  4—4,  2,  hookeil,  with  mart* 
cutory  surface.  L.  2h  inehe>.  Om-  siKvimen  fiom  the  Ohio  Rivffii 
Cairo,  pivbably  adult,  as  tin  >iu»ut  i>  tuN-ivulate."     (ForbeSj  MSS.) 


L<'h<K-t--     . '  li 


.  •<(*.**  BainL)  jk 


Mitch.  > 
Boily  robust.      Head  lar^i.      Mi>uth  terminal,  i 
tnu'tile,  a  small  IkitIh*!  on  :iu  iLaxillary  iusi  alur 
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testiDal  canal  short.  Teeth  2,  5-4, 2,  hooked,  without  masticatory  sur- 
face. Scales  moderate.  Lateral  lino  continuous.  Dorsal  more  or  less 
posterior  to  ventrals.  Anal  basis  short.  Species  of  large  size,  differing 
from  Squalius  in  the  presence  of  a  maxillary  barbel.  (<r7>a,  banner — 
1.  e,y  dorsal  fin ;  the  second  part  of  the  word  was  elsewhere  used  by 
R^tflnesque  to  mean  "spotted". 

*  Inaertion  of  dorsal  fin  evidently  behind  vontraltt  and  notably  behind  the  middle  of 
the  body ;  scales  rednced  in  size  and  mnch  crowded  anteriorly ;  a  black  spot 
at  base  of  dorsal  in  front.     (SemoHlua.) 

S47*  S.  corporalis  (Mitch.)  Fntn,— Chub;  Homed  Dace. 

Body  stout,  the  dorsal  outline  arched  in  front  of  the  dorsal,  the  body 
tapering  backward  fipom  a  x)oint  considerably  in  advance  of  the  dorsal, 
so  that  the  base  of  that  fin  is  oblique.  Head  large  and  heavy,  broad 
and  rounded  above.  Snout  broad.  Mouth  broad,  oblique,  the  lower 
jaw  slightly  included,  the  upper  lip  just  below  the  level  of  the  pupil, 
the  maxillary  bareiy  reaching  the  front  of  the  pupil ;  maxillary  bar- 
M  smally  not  evident  in  specimens  of  h^ss  than  2  or  3  inches  in 
length.  Eye  rather  small,  about  5  in  head.  Scales  small,  considerably 
<»t)wded  and  reduced  anteriorly,  about  30  series  in  front  of  the  dorsal 
fln.  Lateral  line  considerably  decurved.  Fins  small ;  the  dorsal  well 
behind  ventrals,  its  last  ray  well  in  advance  of  the  base  of  anal.  Color 
du8ky  bluish  above;  sides  with  a  vaf^nc  dusky  band,  black  in  the  young, 
disappearing  in  the  adult;  belly  creamy,  rosy-tinted  in  the  males  in 
spring;  dorsal  fin  always  with  a  conspicuous  black  spot  at  the  base  in 
front,  which  is  bordered  with  red  in  the  male;  a  dark  vertebral  line ; 
scales  everywhere  edged  with  dark  puuctulations ;  a  dusky  bar  behind 
opercle ;  males  with  the  snout  coarsely  tuberculate  in  spring.  Head  3^ ; 
depth  4.  D.  7  ;  A.  8;  scales  9-58-G  [those  in  the  lateral  line  varying 
from  52  (f  var.  pallidus,  Alabama  to  Arkansas)  to  upwards  of  G5] ;  teeth 
'^y  M,  2.  L.  10  inches.  Western  Miissachusetts  to  Georgia  and  Upper 
Missouri;  everywhere  very  abundant,  ascending  small  streams. 

{C}fprinu8  corporaUs  and  atromaculatus  Mitchill,  Amer.  Month.  Mag.  ii,  324:  Semotilua 
^^\9  and  rephalus  Kafiiiesiiuo,  Ichth.  Oh.  49:  Leuciscus  iris  and  storeri  Cuv.  &  Val. 
^^i:  SemotiJus  corporalis  Copo,  Cypr.  Penn.  3()3:  Leucosomus  corporalis  GUnther,  vii, 
^'  Lcnrosomus  paUidus  (Lat.  1.  r)2),  Leucosomus  incrasaatus  (Lat.  1.  64),  Semotilus 
^^'^focephaJuSf  and  Semotilus  apeciofms  Girard,  Proc.  Acad.  Nat.  Sci.  Phila,  1856,  251, 
^204.) 

*^8.  8.  ihoreaaianu*t  Jordan. 

Body  short  an<l  rather  stout,  abruptly  narrowed  behind  dorsal.  Head 
*hort  and  thick,  almost  round.     Mouth  large,  oblique,  the  jaws  equaL 
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Barbel  lateral,  well  developed.    Eye  small,  5  in  head.    Cheeks  swollei 

Scales  larger  than  in  IS,  corporalu^  not  much  crowded  forward.    Laten 

line  much  decurved.    Dorsal  iiu  entirely  behind  veutrals,  its  last  n; 

over  the  first  ray  of  the  anal.    Fins  all  small.    Coloration  of  &  wrfo 

talis ^  the  black  dorsal  spot  distinct.     Head  3J;  depth  4.    D.  8;  A.7 

scales  lM:8-o;  teeth  2,  5-4,  2.     L.  4  inches.    Flint  River,  Georgia. 

(Jordan,  BuU.  U.  8.  Nat.  Mus.  x,  a%  1877.) 

**  Insertion  of  dorsal  iiii  scarcely  behind  ventrals ;  scales  nearly  equal  over  the  body 
no  conspicQons  black  dorsal  spot.     (Leucosomtu  Ueckel.) 

349.  8.  bullaris  (Raf.)  Jor.—FaU-Jlsh;  Silver  Chub, 

Body  oblong,  robust,  little  compressed.     Head  large,  convex,  tb 

snout  bluntly  conic.     Mouth  large,  terminal,  somewhat  oblique,  th 

lower  jaw  included ;  premaxillary  below  the  level  of  the  eye,  the  mai 

illary  barely  reaching  the  front  of  the  orbit.    Eye  moderate,  rather  higi 

up  and  anterior,  ^  in  head.    Barbel  shorter  than  pupil,  not  evident  i 

young  specimens.    Scales  large,  22  in  frou^  of  dortel,  not  crowded  ai 

teriorly.    Dorsal  fin  slightly  behind  middle  of  body,  just  behind  va 

trals.    Fins  moderate.    Coloration  brilliant;  steel-blue    above;  side 

and  belly  silvery ;  males  in  spring  with  the  belly  and  lower  fins  rosy  c 

crimson.    Head  4;  depth  4.    D.  8;  A.  8;  scales  8-45-4 ;  teeth  2,5-4,! 

L.  18  inches.    Largest  of  our  Eastern  Cyprinidoe.     Abundant  fioi 

Massachusetts  to  Virginia,  oast  of  the  Alleghanies. 

{Cyprinus  ftuZiam Rafinesquo,  Amor.  Month.  Mag.  andCrit.  Rev.  1817,  120:  Lemdta 
argenteus  and  pulchellas  Storcr,  Rept.  Fish.  Mass.  18^,  90 :  Chilonemus  pulcMluiStan 
Fish.  Mass.  286 :  Leuconomus  cataractus  Baird :  SemotUua  rhotheua  Cope,  Cypr.  Peim.  91 
Leuco8omy8  pulchellus  GUnther,  vii,  2G8.) 

96.— SYMiHETRUBUS  Jordan. 

(Jordan,  Bull.  Hayden^s  Geol.  Snrv.  Terr,  iv,  788,  1878 :  type  PogonichthyB  arfyrtittn 
Girard. ) 

This  genus  ditters  froui  Fogonichthys  chiefly  in  the  caudal  fin,  whi€ 
is  developed  as  in  Semoiilus  and  other  related  genera,  the  two  lobi 
equal,  and  the  rudimentary  basal  rays  comparatively  few  and  smal 
The  presence  of  grinding  surface  on  the  teeth  and  the  position  of  tli 
barbel  chiefly  distinguish  iSi/mmctrunis  from  SemotUua,  {<ro/ifi€Tpo^j  ep^ 
metrical ;  oupd,  tail.) 

350.  S.  arf^yriosus  (Girard)  Jor. 

Body  elongated,  pretty  strongly  compressed.    Head  moderatei  «■ 
sidcrably  compressed,  the  snout  subconical.    Mouth  moderatei  l 
horizontal,  the  lower  jaw  included,  the  maxillary  reaching  Oi6  An 
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fe.  Eye  liirge,  ^  in  head.  Scales  moderate,  very  silvery.  Ijaitr 
eml  line  sliglitly  deciirved,  Fim^  ratber  high.  Dorsal  fin  rather  in  ad- 
TftBC«  of  veotmlB.  Caudal  fiii  with  its  rudimentary  rays  few  and  little 
devdoped;  tht;  two  lobes  equal.  Brownish  above,  with  black  dots; 
ri^f-i  aiTd  Ih^Iovv  hri^jhr  ^Hvej  y  Ui^nd  4J.  D.  9 ;  A.  8;  Lat  L  60;  teeth 
2j  5-(4, 2).    L.  4  inches.    Presidio,  Gal. 

iPi9gmMUk9$  orgyrtUmiaQiiaxdy  Proo.  Acad.  Nat.  Soi.  Phila.  1864, 154:  XeMCOMmmt 
^jpfrtiwin  Ottntlier,  vii,  267.) 

OV.— POOOBri€HTH¥S  Girard. 

(Oiiaid,  Pkoo.  Acad.  Nat.  Soi.  PhiU.*  1854,  136:  type  PoffomUkthys  imfqwilobus  B.  A 
Q.szLmuUeu$  maeroUpidoiua  Ayres. ) 

Xo^  ekudgate.     Head  small,  conicaL     Mouth  moderate,  terminal, 
;  maxillary  with  a  well-developed  barbel ;  premaxillaries  protrae- 
Teeth  2,  4-5,  2,  or  2,  5-5,  2,  hooked,  with  well-marked  grinding 
sill  iiKi\    .Si-ales  rather  large.    Lateral  line  continaons,  decorved.    Dor- 
sal M  be^niug  rather  in  advance  of  ventrals.     Anal  basis  short 
^  •  ^uudal  fill  with  ltd  rudliuentary  rays  numerous  and  greatly  developed, 
fettppurtcit  by  strong  apophyses  of  the  caudal  vertebrae,  the  upi>er  lobe 
of  till*  titi  considerably  longer  than  the  lower.    Intestinal  canal  short; 
L    p^ritoQeum  brownish,    Species  of  large  size.    (7r<^^«v,  beard ;  ix^h^j  ^^') 
V  Mi.  P«  niiacraiepidotnst  (Ayres)  Jot,— 'Split-tail 

Body  elongate,  somewhat  compressed,  the  back  a  little  elevated,  the 
fbru  som(3  what  that  of  Cycleptus.  «  Head  short,  slender.  Mouth  mod- 
crat^^  nearly  horizontal^  the  maxillarj' reaching  front  of  orbit;  lower 
j&t  mchidcd;  prcorbital  longer  than  deep.  Eye  large,  4|  in  head; 
iuterorbitiil  space  convex.  Dorsal  fin  midway  of  the  body,  rather  in 
ftoot  of  the  ventrals.  Scales  rather  large,  moderately  imbricated.  Lat- 
eral hue  dccurved.  Fins  rather  large ;  upper  lobe  of  caudal  half  longer 
t^  heaiL  ColoTation'  uniform,  somewhat  silvery.  Head  4};  depth 
%  D.  !*;  A,  8;  scalea  10-60-6;  Vert.  26+15;  teeth  2,  5^,  2.  L.  12 
'Ddveii.  Elvers  of  California.  Singularly  distinguished  from  our  other 
(^pHiiM^v  hy  the  great  development  of  the  upper  lobe  of  the  caudal  and 
ttonuliiiientary  rays* 

(ft§mMiky»  ina^uilobm  Biiird  &  Girard,  Proc.  Acad.  Nat.  Set.  Phila.  1854,  136 
(Augmt),  and  U*  S.  Pae,  IL  K.  Surv.  x,  245:  Lcucasomue  inaquilobus  GUnther,  vii,  271: 
^eiicM  mtteroUpidola*  Ayre*,  Placer  Times  and  Transcript,  1854,  May  30 ;  Jordan, 
^  U.  8.  Nat.  Mm  1880,  3260 

97  (6).  ST¥PODON  Garman. 

(QmnaD,  BoU.  Mas.  Comp.  Zool.  viil,  90, 1881 :  type  Stypodon  ngnifer  Garm.) 

Body  oblong,  compressed,  covered  with  large,  deciduous  scales.  Lat- 
til  line  oomplete,  decurved.    Dorsal  and  anal  fins  short.    Mouth  small. 
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anterior ;  premaxillaries  protractile ;  fold  of  lower  lip  not  oiossiiig  thi 
symphysis ;  lower  jaw  trenchant,  without  homy  covering ;  no  barbehi 
Gill-rakers  short.  Pharyngeals  strong.  Teeth  3-3|  of  the  MfflodiUm 
type,  more  or  less  cylindrical,  with  rounded  grinding  sorfiEfcces,  posterior 
more  slender  and  sabconical.    {(rrhno^,  stump ;  idwvj  tooth.) 

359.  S.  signifer  Garman. 

Dorsal  and  ventral  outlines  similar.  Eye  large,  longer  than  snout 
Mouth  oblique,  the  maxillary  not  reaching  front  of  eye.  Lower  jaw  thi 
longer.  Pectorals  not  reaching  ventrals,  the  latter  to  anal.  Brown, 
silvery  below ;  a  broad  brown  lateral  band,  bordered  above  by  a 
row  silvery  line.  Head  3§,-  depth  3§.  D.  8;  A.  8;  scales  6r354i 
^<  teeth  3-^,  stout,  stump«like,  with  convex  summits."  Lago  de  PaRi% 
an  isolated  lagoon  in  Goahuila,  Mexico.    {Oarman.) 

(Garman,  1.  c.  90.) 

OS.-JHlTLOCHIIiUS  Agaasiz. 

{Mylocheilus  Agaasiz,  Amer.  Joiirn.  Sci.  Arts,  1855,  229:    type  MfUtcksShu 
Agassiz  =!=  Leuoiscus  caurinua  Rich. ) 

Body  elongate,  not  elevated,  little  compressed.  Head  rather  Aali 
conic,  somewhat  pointed.  Mouth  rather  small,  little  oblique,  the  lovi^ 
jaw  included ;  maxillary  with  small  barbel  at  its  end ;  upper  jaw  pw: 
tractile.  Scales  moderate  not  c|psely  imbricated.  Lateral  line  dl^ 
curved.  Dorsal  fin  beginning  nearly  opposite  ventrals.  Caudal  fin 
the  rudimentary  rays  little  developed.  Anal  basis  short  Intesttal 
canal  about  as  long  as  body.  Teeth  2,  6-5,  2,  or  2,  .1-4,  2,  two  or 
of  those  in  the  main  row  molar,  much  enlarged,  blunt  and  tnmcM 
above.  (A  third  deciduous  row  sometimes  present,  according  to 
in  this  genus  and  in  Mylopharodon)  we  have  seen  nothing  of  the 
Size  large.    {/wXo^j  grinder;  x^t^o^j  lip.) 

353.  IVI.  eanrinas  (Richardson)  Grd. — Columbia  Chub. 

Eye  large,  shorter  than  snout,  5  in  head;  interorbital  space 
convex.    Mouth  horizontal  or  nearly  so,  the  maxillary  not  reaohhigi 
fh)nt  of  the  eye ;   suborbital  bones  wide;   preorbital  elongate, 
dark  above;   sides  silvery,  a  dark  lateral   band;   below  this 
stripe;  under  which  is  a  dark  stripe  which  extends  about  ^ 
fins  plain ;  belly  and  pale  stripe  red  in  spring  ] 
4i.    D.  8;  A.  8 ;  scales  13-70-10 ;  teeth  2, 6-^,  2^ 
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■Mj  west  of  tbe  CiKstmile  Raii^e,  from  Csilifornta  to  British  Coliimbia, 

■tan  eDteriiig  the  sea ;  abundant. 

mriprtffiif  (teH«uN?if#)  rtiiirtJiu*  Fnchftr«lMou,  Fauna  Dor.-Aiuer.  FIbIh'*,  1836,  304:  Mp- 
HHiUm  laitmliM,  canHuuM,  aud  fmtercnfu*  Oirarvl,  IT.  8.  Pfto.  B.  R,  Siirv.  x,  213-215: 
BUmmmm  rattrimm  GitutluT,  vii^  270.) 

^V  99.-111  Vl^OPli A BODOM  Ayres, 

(AfTOi,  Proc.  Cal.  Aead.  Nait.  Ilci«  1855,  33:  tjptj  Mifhphnrodon  robmiiua  Ayr^a  ^  Gila 
K  e9ji0«rjiAAln  B.  &  G.  ( 

■  Bmly  elongate.  Henil  liu'ge,  pike  likf»,  the  upper  Jaw  not  protrac- 
■Be;  no  barhf^l.  Teeth  l',  4-5,  2;  two  or  three  of  the  teetli  in  the  main 
fcw  moliir,  truiicate  or  blantly  rounded  at  the  apex,  miieh  eiilarjjjed. 
Bbiitb  terminal,  rather  large,  with  thickened  lips.  Scales  mther  small* 
Htfiti'ml  line  eontinuoius.  Dorsal  lin  inserted  behind  the  venti-uls.  Anal 
■isiK  Hhort.  8ize  very  large.  This  genns  has  been  eontbanded  with 
ml^Mulax^  from  which  it  differs  in  the  non-protraetility  of  the  iip|)er 

jit.   (8boi*tened  from  Mylopharytif/odQU — fAoXo^j  grinder;   f a/oL»^|,  pha- 
kpsi;  6daf^^  tooth.) 

^■■1.  roiiocegiliiiliift  (Bairrl  &  Girard)  Gnt 

VBody  elongate,  snbfiisiform,  eomi^ressed.     Head  broad  and  depressed, 

flksnoHt  tripering,  almost  weilge-shaped.     Month  horizontal,  the  jaws 

abiU  equal,  the  maxillary  extending  to  eye.      Kye  small,  abont  7  in 

Iwod,  2^  in  tmout;  preorbital  elongate.     Interorbital  space  as  long  as 

niitillary,  3  in  heiid.    Scales  rather  small,  of  the  type  usual  in  the 

I'ncific  eoatit  Ctfpriiiidw.     Borsal  tin  a  little  behind  ventrals.     Tandal 

^1}  In  head  ;  caudal  peduncle  very  long,  4^  in  length.     Color  dark, 

pier  below.     Uead  HA;  depth  4^.     D.  8;  A.  8j  scales  17-74-7.     L.  18 

Hh^    BiTem  of  California.     Next  to  the  species  of  Pti/chochilaH  the 

BiSlt  of  our  Vyprinida*, 

mlMkmmaoephula  B,  «fe  O.  Proc.  Acad.  Nut.  Sfi»  Vhila..  1854,  134:  Myhpharmhn  ro- 
^^^bnsi,  Prcic.  CaX.  \c:u\.  Nnt.  8ci.  1855,  3^):  M^ftopharodon  cofioorphttiuv  and  robtnttits 
HR^  Pac.  R.  R.  Surv.  x,  2Pi;  CHIiitlier,  vii,  '2m,) 

I  laa.— FTFCIIOCIIILUS  Agansisi. 

^BWieMiii  _:  I  AirirT.  .TottriJ.  8cl.  Arts,  1  HIS,  229:  tj-pe  Pt^ch&chfihti  grfirilh 
^^^P  Agh^'  >      -<  oTi?*jontn«\n  Ricb.) 

V  Body  elongated,  little  elevated^  the  Ciuidal  peduncle  not  contracted, 
^N  long,  slender,  pike-like.  Mouth  nearly  horizontal,  widely  clefl, 
W^^  luaxillary  exiendiug  to  below  the  eye,  the  upper  lip  rather  bi4ow 
B»i^l(*Tel  i»f  the  eye,  the  lower  jaw  included  both  anteriorly  aud  later- 
■Dy;  no  barbel;  lips  thick.     Scales  small,  little  imbricated,  mostly 

■  BulL  Nat.  Mas.  No.  10 15 


d^^ 
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longer  than  deep.  Lateral  line  decorved.  Dorsal  fln  well  back, 
what  behind  ventrals.  Anal  basis  short  Caudal  fln  strong,  it 
mentary  rays  not  greatly  developed,  il^testinal  canal  short  Ti 
5-4,  2;  the  straight  limb  of  the  pharyngeal  bone  extremely  Ion 
slender,  its  teeth  wide  apart,  subconical,  scarcely  compressed,  an 
slightly  curved  at  tip,  the  hook  being  turned  in  the  direction 
angle  of  the  bone ;  no  trace  of  grinding  surface.  Fishes  of  vei;;; 
size,  reaching  a  length  of  more  than  4  feet,  the  largest  of  the  hem 
Ct/prinidce.  With  a  general  resemblance  to  Squalius  and  OUay  this 
differ  strongly  in  the  form  of  the  pharyngeal  bones  and  teeth.  { 
fold;  ;^eF;oT,  lip;  the  skia  of  the  month  behind  the  jaws  being  fold 

ZM.  P.  oreflronensis  (Rich.)  Grd^^Sacramento  "Pike." 

Body  comparatively  robust,  with  stout  caudal  jieduncle.  Mouth 
the  maxillary  reaching  middle  of  the  eye.  Eye  small,  2J  in  snc 
in  head ;  in  young  specimens  the  eye  is  i)roportionately  much  1 
Lateral  line  strongly  decurved,  much  nearer  belly  than  back.  Colo 
olivaceous ;  the  fins  in  spring  with  red  or  orange ;  scales  thickly  pu 
with  dark  dots.  Head  4 ;  depth  5.  D.  8;  A.  8;  scales  12-73-45  (U 
in  Columbia  Biver  specimens);  teeth  2,  5-4,  2  (in  all  specimens 
ined;  not  2,  5-5,  2,  nor  2,  4-4,  2).  L.  3-5  feet  Rivers  of  the  1 
slope,  chiefly  west  of  the  Sierra  Nevada.    Largest  of  our  Cyprini 

(Cjfprin H9  {L€itciscH8)6rfgonen9ia  Richardson,  Fauna  Bor.-Amer.  iii,  305, 1836: 
cheilns  gracilis  and  major  Agassiz,  Amer.  Jouru.  Sci.  Arts,  1855,  229:  Gila 
Ayres,  Proc.  Cal.  Acad.  Nat.  Sci.  1854,  Id:  PtifekacKeiliu  aregomentit  and 
Girard,  U.  S.  Par.  R.  R.  Surv.  Fish.  298-300:  LemeiBeus  gramdU  and  aregomau 
thor,  vii,  239.) 

356.  P.  rapax  Grd. 

Body  shorter  and  deeper  than  in  PL  oregonensis.  Head  similar^ 
more  depressed  above.  Mouth  large,  the  maxillary  reaching  mic 
eye.  Lateral  line  moderately  decurved,  passing  along  the  media 
of  the  IxKly  between  dorsal  and  ventrals.  Dorsal  inserted  but  lit 
hind  ventrals.  Coloration  dark;  the  sides  somewhat  clouded 
plain.  Head  3*^:  depth  4§.  D.  9;  A.  8;  Lat  L  78.  L.  12  ii 
Monterey,  California.    Perhaps  not  distinct  from  the  foretgoing* 

((lirani,  Proc.  Acad.  Nat.  Sci.  Pbila.  1856,  209,  and  U.  S.  Pac.  B.  R.  tarr.  J 

S47.  P.  harfordi  Jor.  &  Gilb.  -^ 

Form  of  P.  oregonensuty  but  more  slender,  the  lat* 
much  decurved.   Scales  much  smaller  than  in  P.  tf 
deeply  forked,  the  pectoral  longer,  reacbii 


^"^^  31.    CYPRmiD^ — OILA. 

D.  8;  A*  7  J  scales  17-00-^9;  teeth  2,  5-4^  2.     L.  30  inches* 
>  Ri%i?r,  with  P.  oregonensiit^  but  less  common  in  the  markets. 
I  (OotilMi  a^  Oilbort»  Froc,  V.  8*  Nail  Muh.  18&L) 

B<ilv  «lender^  elongate,  with  long,  slt^ndeiv  depressed  head;  the  form 
Afld  |:encnil  a[>j>eiimn<-rc  imn^  that  of  Pt,  oregommU.    Maxillary  reaching 
At  anterior  margin  of  the  eye.    Eye  small,  2\  in  snout,  7  iti  head. 
il  line  very  strongly  decurved.     Fins  luw,  the  dorsul  evidently 
vetitmln.    Scaler  very  small    Coloration  plain,  darker  above. 
13J;  depth  SJ.     D.l»;  A.  9;  Lat.  l.  1(H;  teeth  2,4-5,  2.      Colorado 
r:  abuodaut. 

(Ginnl  Proc*  AcwK  X»t.  ScL  Philu.  1856.  2W,  nwA  II  S.  Mox.  BauncL  8ur\%  Ic^hth. 

tot.— Cr IE. A  Biiircl  A:  <iiraF<L 
nj  ^  (jir.%r»i,  I'nx'.  Acswi.  Nat.  8ei.  Phil.u  185.1,  'M^i  type  (iii^i  rohunta  11.  Jk.  U.) 
Body  elongate,  little  compressed,  the  back  avched,  especially  in  the 
t;   the  caudal  pe<iuncle  typically  extremely  long,  slender*  con- 
!<4ftdj  mnch  narrower  than  the  base  of  the  caudal  fin,  which  is  widely 
twl,  with  its  basal  fnlcra  very  much  developeil.     Head  in  typical  spe- 
tlmmd,  depre*!iMe<l,  its  profile  concave.     Mouth  large,  horizontal,  and 
by  the  broad  snout.     Dorsiil  fin  behind  the  middle  of  the 
dy.  slightly  behind  ventrals*    Anal  basis  short.    lutestinal  canal  short* 
tverj*  small,  little  imbricAted,  sometimes  scarcely  imbricate  at  iill^J 
Hger  than  deep,  especially  iiosteriorly,    No  barbel.     PseudobranchiiB ' 
atv     Ti.M?th  2,  .3-1,  2,  close  set,  comiir^ssed  and  hooked,  witljuat 
ling  «irfa4*e.    Vertebrae  about  40  (5  or  0  more  than  usual  in  Squalim), 
biMttnal  canal  short;  peritoneam  dusky.    Species  of  large  size,  tlie 
fonn  remarkably  unlike  the  usual  Cyprinoid  t\'po,  but  varying " 
|h  li  series*  of  intennediate  form's  directly  into  iSquafim^  so  that' 
^gnios  U  hardly  distinguii^hable  by  any  definite  technical  chanict-er, 
( the  greater  irumber  of  vertebne  be  tbuud  constant.    {Oilaj  the 
>cif  tli«  river  where  the  typical  species  was  first  obtained.) 

h\  iiiitrn«»il>,  11)«^  ortipitttl  fr;^itm  hi^h,  so  that  tht*  profile  is  mit»hly 


.  elrKciaut  B.  Sl  G« 

M»  species  of  this  type,     liody  elongate,  somewhat  coru- 

'ri**?!  Iwfortj  th«  dorsal  elevated,  forming  a  sort  of  humfi, 

i*rteil  on  the  downwartl  slope  of  the  back,  so  that  its 

I  ue^    Ca  1 3 '  X  rremely  long  and  slender,  \m 
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broad  as  deep,  and  nearly  terete,  its  length  (from  end  of  anal  to  lukld^ 
of  base  of  caudal)  1^  times  the  length  of  the  head,  its  least  depth  abou 
one-seventh  of  its  length,  its  extremity  ^ated  and  compressed.  Uesnd 
short,  broad,  the  snout  depressed  and  broadly  rounded ;  the  anterior 
part  of  the  head  from  behind  the  eyes  broad  and  depressed;  the  pos- 
terior part  high,  so  that  the  profile  forms  a  concave  arc  Month  ratber 
large,  nearly  horizontal,  the  upper  lip  on  the  level  of  the  lower  part  of 
orbit,  the  maxillary  extending  to  the  front  of  the  orbit,  the  lower  jaw 
on  all  sides  included.  Skin  of  the  lower  jaw  hard.  Eye  small,  anterior, 
placed  low,  5  in  head.  Isthmus  narrow.  Gill-rakers  rather  weak. 
Fins  all  long  and  falcate.  Pectorals  reaching  ventrals.  Gaodal  fin 
deeply  forked,  its  lobes  long  and  x>ointed,  the  upper  somewhat  the 
longer;  the  rudimental  ba«al  rays  strong,  about  12  in  number  on  eaA 
sides.  Scales  scarcely  imbricated  at  all,  on  the  caudal  peduncle  hardly 
touching  each  other,  on  the  sides  of  the  body  much  longer  than  deep; 
their  texture  thin  and  membranaceous;  scales  on  back  and  belly  moek 
smaller  than  those  on  the  sides.  Coloration  bluish  above,  pale  below. 
Head5;  depth 5.  D.  9;  A.  10;  scales 23-98r.l0;  teeth  2,  4-5,  2.  LIS 
inches.    Colorado  and  Gila  Bivers. 

(Baird  &  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1853,  369;  Girard,  U.  S.  Pac.  fi.  E. 
Snrv.  X,  286:  LeuciscM  eUgans  GUnther,  vii,  241.) 

360.  G.  robasta  Baird  &.  Girard. 

Body  elongate,  the  back  elevated  and  the  head  depressed  as  in  0- 
eleganSy  but  the  caudal  peduncle  notably  stouter,  its  least  depth  about 
one-third  iU  length,  3f  in  the  length  of  the  head.  Mouth  large,  tbe 
upper  lip  on  the  level  of  the  lower  part  of  the  orbit,  the  maxillary  reack- 
ing  past  the  front  of  the  orbit.  Fins  rather  lower  than  in  O.  degm^ 
the  pectorals  in  the  male  reaching  the  ventrals,  but  falling  short  in  tke 
female.  Eyo  small,  low,  anterior^  5-8  in  head.  Lateral  line  much  de- 
curved.  Coloration  plain.  Head  4;  depth  5.  D.  9;  A.  9;  scatol 
17-90-10 ;  teeth  2,  5-4,  2.     L.  12  inches.    Rio  Colorado  and  Rio  Gito. 

(Baird  <&^  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1853,  368,  and  U.  8.  Pac.  R.  R.8Hr* 
X,  285:  Lemnscua  robustna  Giiuther,  vii,  241.) 

36 !•  G«  ^rahami  Raird  <&  Girard. 

General  form  of  the  preceding,  with  similar  head  and  caudal 
cle,  but  with  ratber  larger  and  more  closely  imbricated  scaled 
lip  below  level  of  eye,  maxillary  reaching  front  of  orbit.    Of 
deeply  forked,  and  pectorals  not  reaching  nearly  to  ^ 


31.   CTPRmiD^^ — GILA. 


229 


^plii ill,  darker  above.     Head  S^;  depth  4j. 
►  IfUsi  and  Colorado  Basin. 


D,  9;  A.  II;  Lat  I  8L', 


(Bainl  d:  IJimwI,  Proc.  Acatl.  Nat.  8ci.  PMla,  iaS3,  389;  Giriird,  U.  S.  Mex,  Bound. 
f.  I«UUri*  61:  I^uci$ctt$  tjrafwmi  GiintbcT,  vii,  242:  Ptfichocheiltm  t'Oi^aj  QiTanl,  Pri>c« 
Nat.  3*cL  Philu.  lHo<j,  *2U9.  and  U.  8.  Vav.  H.  H,  8urv.  x,  301.     TJie  iyii«  al' 
r*'  exa»iitii*d  by  ub  ih  a  trne  Gito>) 


309.  <1.  tOliiits  Abbott. 

A  species  allied  to  the  preceding,  described  as  follows :  '*  The  body  is 
ler^  tail  f^reatly  attenuated ,  head  constituting  something  more  than 
stiltli  of  the  total  lejigth.  Eye  rather  small,  subelliptical,  its  diam- 
eter CJ  times  in  the  entire  length  of  the  head.  The  posterior  extremity 
of  the  maxilhiry  extends  to  a  vertic^il  line  dmwn  post>eriorly  to  the  an* 
tedaredge  of  the  orbit.  Anterior  margin  of  the  dorsal  fin  nearer  the 
htm  of  the  caudal  than  tho  extremity  of  the  snout  Anterior  nuirgiDs 
of  tiie  ventral  flns  somewhat  nearer  the  extremity  of  the  snout  than  ttie 
hftse  of  the  caudiil.  The  lateral  luie  is  nearly  concurrent  with  the  ven- 
tral oatline.  The  numbers  of  the  tin  rays  are:  IX  10;  l\  Ifi;  V.  S;  A. 
h  C.  L'HJ."^  {Abbott,)  Doll  violet  above,  pinkish  below.  Kansas  River ; 
ttrttte  River.  (We  have  some  titno  since  examined  specimens  from 
Matte  Itiver,  and  thought  them  distinct  from  G.  robusta  and  O.  graham  u 
but  having  lost  our  notes  are  unable  to  add  to  Dr.  Abbott's  account.) 

uihlkitt,  pFDC,  AcimL  Nut.  Sci.  Pliila.  \Hm,  474.) 

Sea.  €m.  gracilis  Baird  &  Gtratd. 
Bixly  slnnder,  the  back  not  much  elevated,  the  caudal  peduncle  not 
^^ery  slender,  about  twice  as  long  iis  deep*  Head  large,  its  upper  pro- 
i^Dot  very  strongly  concave.  Mouth  large,  terminal  and  oblique,  the 
jaw  scarcely  longer  than  the  lower,  maxillary  reaching  past  the 
iktMil  of  the  eyi^  Inteiwbital  space  broad.  Pectorals  falling  cousid- 
Qtfiibly  shoil  of  vcntialH.  Caudal  deeply  forked.  Borsal  well  behind 
^efitmla.  Head  ^\  depth  ^.  D.  0;  A.  9;  Lat  1.  88.  Gila  and  Ool- 
^nido  liivem. 

(a&inl  ^  Gtrard.  Ptoc.  Acad.  Nat.  Sci,  Phila.  1^5:1,  m>;  Qinml^  W  8.  Paf.  R,  R, 
^^mnt,  Ts^  2S7  :  i>Hci«c««  sunnvnMiM  Ganthor,  vit,  241. ) 

*•  '•  Ilead  conical,  jcoreely  dopreaaod,  the  proflle  not  concave*. 

I*  G*  4^niorii  liaird  d  Giranl. 

slender,  the  back  not  notably  arched*  Caudal  peduncle  very 
«l«iul©r,  tU  lea^t  depth  about  onc-iifth  its  leugth.  Head  rather  small, 
^^vvQic,  aearcely  depressed  above  the  eyes,  its  proflle  continuous  with  that 


I 


I 


riifa 
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of  the  back.  Mouth  small,  nearly  terminal,  the  maxillary  not  reachiiig 
to  the  front  of  the  orbit.  Eye  rather  large,  anterior,  not  placed  lot. 
Scales  small,  especially  on  the  back  and  belly,  the  exposed  surbeei 
longer  than  deep.  Fins  large;  the  pectorals  reaching  ventrals;  tbe 
caudal  deeply  forked.  Dorsal  fin  inserted  nearer  the  top  of  snont  daa 
to  the  base  of  caudal.  Head  4^ ;  depth  4^.  D.9;  A.9;  Lat^  L  dS.  Ho 
Gila.    (Qirard.) 

(Baird  &  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1853,  38»;  Giiaid,  U.  S.  Ilex.  Bmni' 
Surv.  Ichth.  02:  Leuciacus  emorii  Gttuthdr,  yii,  242.) 

365.  G.  nacrea  Cope. 

Body  rather  slender;  profile  and  interorbital  region  gently  ooniWL 
Maxillary  not  reaching  line  of  orbit.  Caudal  peduncle  slender,  its  kilt 
depth  4  in  head.  Eye  5  in  head.  Pectorals  not  reaching  Tendik 
Dorsal  behind  ventrals.  Silvery  white;  back  narrowly  dark-shaded; 
pectoral  fins  pink.  Head  4;  depth  ^.  D.  0;  A.  10;  scales  21'^t-U; 
teeth  2,  6-4,  2.    Green  River  (Rio  Ck>lorado).    {Cope.) 

(Copo,  Hajden's  G«ol  Snrv.  Wyom.  1870,  441,  1872. 
aa.  Belly  scaleleDs. 
866.  G.  semtuuda  Copo  &  Yarrow. 

Body  moderately  deep,  with  slender  and  tapering  caudal  pedundei 
the  least  depth  of  which  is  about  one-third  its  length.  Back  little  de- 
vated,  not  arched  in  front  of  dorsal.  Head  small,  transversely  oonveXf 
its  profile  continuous  with  that  of  the  back  and  not  concave.  Mootk 
rather  small,  oblique,  terminal,  the  upper  lip  opposite  the  middle  of  the 
orbit,  the  maxillary  not  reaching  the  line  of  the  orbit  Eye  large,  tbOusi 
anterior,  but  not  very  low,  its  length  4  in  head.  Fins  moderate.  Dor 
sal  slightly  behind  ventrals.  Brownish  above,  lower  fins  pink.  Hcil 
5;  depth  53.  D.  10;  A.  10;  scales  21-98-12;  teeth  2,  5-4,  2.  L< 
inches.  Rio  Yirgeu,  in  Utah.  (Cope.)  This  species  forms  a  traositioi 
to  Squalius  and  other  normally  formed  Cupnnidce. 

(Cope  &  Yarrow.  Zool.  Wheelei's  Expl.  W.  100th  Mer.  v,  666, 1876.) 


102.— SqUALIUS  Bonaparte. 
Dace. 

(2>?r«(e8  Bonaparte;  Cheonda^  T^gomay  Sihoma^  and  CUiuMfowM  Giiaid*) 

(Bonaparte,  Fauna  I  tallica,   1837,  H  6:  type  Cjfprinu9  leuei§eH$  L.,  the 
"Dace^) 

Body  obloDg,  compressed  or  robust,  covered  with 
scales,  which  are  not  closely  imbricated.     Lateral  1 
carved.    Mouth  large  or  small,  usually  terminal,  t 
out  barbel.    Teeth  mostly  2,  5-4,  2,  sometiiMS 


u 
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with  narrow  gfrinding  surface  or  oone.  (GriiKling  surface 
ht  in  Squalitut  leiiciscnsy  obsolete  in  most  of  our  species,)  Anal 
m  short  or  somewhat  elongate.  Dor«al  tin  posterior,  usually  behind 
dirals.  Intestinal  canal  abort.  Size  ^enerallj*  lai*ge*  A  very  largo 
up,  one  of  the  largest  current  genen^  in  ichtbyology,  represented  by 
BinerouH  species  in  the  rivers  of  Europe,  A^ia,  and  North  America, 
loHt  of  our  iqiecieg  have  been  po^^rly  defined.  The  majority  of  Girard's 
original  typejs  have  been  preserved,  and  the  descriptions  hero  given  are 
niainly  taken  from  them.  Much  larger  series  of  eJKrh  form  are  neces- 
tsary  beioi^e  the  species  can  be  properly  discriminated.  Individual  irreg- 
iilariti«8  in  dentition  are  common  in  tbi.s  genus,  (From  .squaltut^  a 
shark  J  some  early  writers  on  ichthyology  having  called  the  typical  sijc- 
clefi  Squalm  minor^  for  no  e\i<lent  reason,) 
The  qMacies  may  be  divided  as  tbllowsr 

*  Tenth  oormaUy  witliotifc  grinding  .surface. 

tCftuclAl  jkhIqiicIis  uf»t  very  »t«iai,  ite  least  depth  not  two-thinls  the  length  of  tho 

hcml. 

tMoufh  very  wide,  thv  lower  jaw  timch  proji-cting  beyond  nppor^  the  npi>eT  lip 

on  tbe  level  of  the  middle  of  the  pupil,  and  the  inaatilliiry  reacliing  to  lie- 

low  the  pupil;  body  elongate,  compresaedj  dowial  weU  backward  (Cli- 

xosTOMUS  Grd.). .tlmujaUi*^  vandolitulu$^  eHtm\  fuuduloide$. 

ti  Mouth  moderate  or  small,  tenidnal,  obliquo,  the  lower  jaw  little  projecting, 
premaxillary  below  Iho  level  of  the  pupil,  and  the  maxillary  not  reaching 
to  tbe  pnpiL     (Tigoma  Grd.) 

a.  Anal  banis  elongatOf  its  rays  10-12 hifdrophlox^  ((rnnia,  m&ntannM^  kumhaldii* 

m..  Anal  basis  fihort,  ita  rays  8  or  9. 
h.  Scales  in  lateral  line  50-65. 

cruormMi  arde9iacu9j  pandora,  margaritusj  gula^  pntckvr, 
egregim,  Uneattis,  gradlia^  eonformiWf  Mcolor,  ohesm^  purpurctm, 
M.  8c»lea  in  lateral  line  65-^0* 

pukh^llwif  intermediiu^  alidas,  copci,  nUjer,  con^persus. 

tCwidftt  ikcdnnclo  very  deep  and  eompresscd^  its  least  depth  nearly  equal  to  the 

grcatc«t  depth  of  tho  bend;   doraat  over  ventrala;   scales  rather  largo 

(&IBOMA  Glrard) .,,, gihhi^m, 

\  with  evident  grinding  sarface*    (Squaiius.) 

e.  Eobaat  fipocira,  the  depth  'J-<H  '^^  length;  lateral  lino  le^fi  tban  00. 

rhotnakuft^  squamatutt,  at  ran  us  f  craii9U», 

«%    Slender  apecieUt  the  dcptb  4-4^  in  longtb ;    lateral  linu  00-70  (Cheoxda 

Grd.)-..- cxrrwlewt,  coopeiiy  mgre$cmj^f  vwdt^tm* 

Teeth  (n<irmaUy)  wlthoot  grinding  anrfacc  (various  irregularities  often  present,  so 
that  the  character  has  little  vahie). 
fC^adAl  pedancle  not  very  stoat,  its  least  depth  not  two-thirds  tb^  length  of  tho 
head. 
t  Mouth  very  wide,  tho  lower  jaw  much  projivcting  beyond  npper»  the  upper 
lip  on  the  love!  of  the  middle  of  tlio  pupil,  and  the  nmxtllary  reach* 
iug  to  tielow  tho  pupU ;  body  elongate,  compressed ;  dorsal  well  bock. 
(CIIWM/oiniijGirard.*) 


^Glrard,  PnH\  Acad.  Nat.  8ci.  Phila.  185G.  »ll;  type  Luxilus  el&nffatuB  Klrtland 
i^^-^W,  to  incline;  Ctq/lkx,  mouth.) 
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367.  H.  dong^atus  (Kirtland)  J.  &.  Q.—Bed-Bidad  Shiner. 

Body  elongate,  compressed.  Head  long,  rather  pointed.  Month  to 
large,  oblique;  the  lower  jaw  notably  projecting,  with  a  amall  knob  j 
the  symphysis;  upper  lip  on  the  level  of  the  pupil;  maxillary  extendini 
to  the  middle  of  the  orbit;  posterior  angle  of  operde  acute.  Eye  mod 
erate,  nearly  4  in  head.  Scales  very  small.  Fins  short  and  higii,  tbi 
dorsal  somewhat  behind  ventrals.  Lateral  line  decurved.  Oolor  dml 
bluish;  the  scales  mottled  with  paler;  sides  with  a  broad  black  band; 
belly  more  or  less  silvery;  the  front  half  of  the  lateral  band  btif^ 
crimson  in  spring  males;  the  belly  and  lower  fins  more  or  less  reddenedj 
a  dark  vertebral  band.  Head  4;  depth  5.  D.  8;  A.  9;  scales  10-704; 
teeth  2,  4-5,  2.  L.  5  inches.  Great  Lakes  and  Upper  Mississip])!  Vil- 
ley,  chiefly  from  Pennsylvania  to  Minnesota. 

{Luxilus  ehngatua  Kirtlaudy  Rei)t.  Zool.  Ohio,  169,  and  iu  Boat.  Jonm.  Nat  Hilt 
iii,  339 :  Leuciaais  elongatua  Giiuthcr,  vii,  245:  CHnaatomut  elongatua  Girard,  Proc  Aeai 
Nat.  Sci.  Pbila.  1856,  212:  Gila  elongata  Jonlan,  300:  Clinasfomus  proriger  Cope,  Cj|i; 
Peim.  375:  Leuoiscits  proriger  Giinther,  vii,  245:  Gila  proriger  Jordan,  300  (may  t»l 
diif4*reiit  species;  sides  more  compressed  and  more  silvery;  Lat.  L  63;  teeth  2,  l-S^l; 
common,  with  the  other.) 

368.  S«  vandoisulas  (Val.)  Jor  &  Gilb. 

Body  oblong,  deep  and  compressed.  Head  rather  large.  Modi 
large,  oblique,  the  lower  jaw  projecting,  and  the  mandible  exteDdiof 
to  the  pupil.  Eye  moderate,  3J  in  head.  Lateral  line  decurved.  Color 
bluish  green;  some  of  the  scales  of  the  back  irregularly  darker,  pro- 
ducing a  mottled  appearance ;  no  dark  lateral  band ;  males  in  Bpring 
witli  the  region  behind  the  head  and  above  the  i)ectorals  as  fer  bad 
as  the  anal  of  a  bright  rose-red,  brightest  anteriorly.  Head  3|;  deptt 
3Sj.  D.  9;  A.  8;  Lat.  1.  53;  teeth  2,  5-5,  2.  L.  5  inches.  Virginia  tf 
Georgia;  abundant. 

(Leuciscus  vandoisulua  Ciiv.  &  Val.  xvii,  317:  Clino8tomus  affinis  Giranl,  Proc  Aeai 
Nat.  Sci.  I*hila.  185C,  212:  Leiiciacus  randoisulus  Glinthcr,  vii,  256:  /^fiidtcv*  4^ 
Gunthcr,  vii,  257:  Clwosiomus  affinis  Cope,  Joiim.  Acml.  Nat.  Sci.  Philo.  IrtBH,  * 
Gila  vandolaula  Jordan  &  Brayton,  Bull.  U.  S.  Nat.  Mus.  xii,  24.) 

369.  S.  estor  Jonlan  «&  Brayton. 

Body  elliptical-elongate,  compressed,  the  caudal  peduncle  rather  h^p 
but  not  so  long  as  head.  Head  very  long  and  large,  flattish,  batnl 
broad  above.  Mouth  larger  than  in  any  other  of  our  Cifpriniim^  vM 
oblique,  the  upper  jaw  on  the  level  of  the  pupil,  the  maadltali^'*" 
tending  to  opposite  the  middle  of  the  orbit,  tlie  length  of 
little  more  than  half  the  length  of  the  hesid,  the  lower  Jfl 
the  longer.    Eye  rather  large,  less  than  snout^  4  iv 
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Lateral  ijiie  strongly  decurved ;  23  series  of  scales  in  front  of 

flu,     Fia»  higb.    Color  dark  olive  above,  inuny  sciilea  irregjularly 

r;  liiiW  silvery;  nu  dark  liiterul  bund;   u  bromi  shade  of  deep 

t  color  aloag  the  siden  in  sprioii  males,  below  whieh  most  of  the 

By  18  briiL^ht  crimson,  the.se  red  colore  brightest  anteiiorly*    A  nar* 

If,  dark  lateral  streak  like  a  pemnl  mark,  from  head  t43  tail,  overlaid 

the  scales.     Head  'S^i  depth  4^.     i).  .S;  A,  8;  scales  .S-5(>-ri;   teeth 

4,.  2*    L*  4  inches.    Cumberland  and  Tennessee  liivers. 

Ulitn  mUir  Jordan  Jk  Brayton,  BnlL  IJ.  8*  Nat.  Mii«.  xii,  ««:  GHn  ettor  Juiilaii,  300.) 

XU.  H.  ruudnloide!«  (Grd.)  Jor.  i^  Gilb. 

Uody  rather  elonjrate,  somewliat  compressed,  with  arched  back  and 

atlier  nlender  caudal  pedtiutile,  the  latter  lon^rer  than  head.     Head 

nulenite,  smaller  than  in  any  of  the  preceding  species.     Month  as  iu 

14?  preceding,  but  less  deeply  cleft.      Eye  large,  3  iu  heati.     Dusky 

Uiove}  a  dark  lateral  band,  mth  a  narrower  pale  streak  above  itj  belly 

find  lower  part  of  head  yellowish,  red  in  males  in  spring.     Head  -tj; 

Mii^i.     D.  8;  A.  8;  scales  9-48-4;    teeth  IT,  5-4,  li.     Streams  tribu- 

iry  to  Chesapeake  Bay,  south  to  North  l*arolina.     (Cope,) 

{LlimntamiM  fundt^loiden  and  carolinsiM  Grtl.  Ftqc,  Acttd.  Niit.  Bci,  Phila.  Itt56,  212: 
t  /undaloidrM  Copi*,  Cypr.  Pemi.  370:  Lduci9CUJi  funduloidrjt  GUutht-T^  vif,  256.) 


IfMoQllimcMlrrrjito,  tt-rminal,  oblique,  th(5  lower  jnw  littlB  proji^citing^  tht^premaxinary 
Iwlow  tho  h*\v\  of  tht*  ptipil,  and  f h^*  inaxUlary  not  rt»achitjg  lt>  piijiil.    {Tujoma 

«.  Anal  tjAMti  cloT)^at4^,  ita  raya  10-12. 

lit.  S«  li>  droplilox  (Cofw)  Jor.  <&  GiUi. 

Body  rather  slender.  Head  small ;  front  straight.  Mouth  rather  small, 
l>li»|iie,  the  maxillary  just  reaching  line  of  orbit,  lower  j:nv  projecting. 
Bye  Hmall.  5  in  head,  1^  in  iuterorbital  width.  Anal  tin  long.  Color 
live  above,  with  a  dusky  lateral  borib-r,  below  this  a  crimson  band, 
bd  still  lower  a  blackish  band,  which  runs  above  the  hiteral  line  to  the 
of  the  caudal  fin ;  cheeks,  sides,  and  belly  crimson  anteriorly  in 
silver^'  in  temales.  Head  4'|;  depth  4J,  I>.  8;  A.  11;  scales 
J;  twth  1',  5-4,  l».  L.  (i  inches,  lilacktbot  Creek,  Idaho.  [Cope.) 
•^  #|)eeie9$  intermediate  between  the  typical  Clinosiomi  and  the  Tigomw^ 
^^o^y  related  to  S.  montanus^  etc, 

ill*  kydrophtox  Copiv  Hayden'#  Oeol.  Surv.  Mont.  1871,  475,  1872.) 
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879.  S.  taenia  (Cope)  J.  &.  Q.^Leather-tided  Minnow. 

Body  rather  elongate,  but  deep  and  compressed,  formed  as  in  Clim- 
8tomu8  proper.  Head  rather  small,  short,  compressed,  bat  broad  above, 
the  jaws  eqnal.  Mouth  oblique,  short,  the  maxillary  reaching  the  front 
of  the  orbit,  the  upper  lip  opposite  middle  of  orbit.  Eye  large,  H  it 
head,  equal  to  interorbital  space.  Lateral  line  decurved;  33  scales  it 
front  of  the  dorsal  fin.  Coloration  greenish  silvery;  the  back  dusky;  t 
blackish  lateral  band,  between  two  silvery  stripes;  the  lateral  band  sil 
below  bright  orange,  red  in  the  males.  Head  4^;  depth  4.  D*9}  L 
10  or  11;  scales  12-58-5.  L.  3-5  inches.  Salt  liake  Basin;  abimdnl 
in  Prove  Biver.  Very  close  to  the  next,  differing  in  shorter  anal  nl 
rather  deeper  body. 

(Clinostomu9  tamia  Proc.  Amer.  Phil.  Soc.  Phila.  1874,  133:  Gila  UmUm  Cope,  ZA 
Wheeler's  Expl.  W.  100th  Mer.  v,  65a) 

373.  S.  montanus  (Cope)  J.  d:,  G. 

Body  rather  slender.    Muzzle  decurved,  obtuse,  but  less  so  than  is  A 

tania.   Jaws  equal;  end  of  maxillary  extending  beyond  margin  of  ocUli 

Eye  large,  3^  in  head,  equal  to  interorbital  space.    Anal  fin  el 

Lateral  line  decurved.    Olive  above;  a  dark  lateral  band;  sides 

in  males.    Head  4 ;  depth  4.    D.  9 ;  A.  12 ;  scales  12--56-6.    L.  3^  uwh» 

Idaho  to  Arizona;  abundant  in  the  Utah  Basin,  with  the  preceding. 


{CHnoatomus  monianus  Cope,  Ilaydeu's  Geol.  Surv.  Mont.  1871,  476,  and  Proe. 
Nat.  Sci.  Phila.  1874,  i:;0:  Gila  wionteiirt  Cope,  Zo51.  Wheeler's  Expl.  W.  lOOth  Itor-t^ 

657.) 

374.  S.  hamboldtl  (Grd.)  J.  <&  G. 

Body  short  and  deep.     Head  moderate.     Mouth  terminal,  oUiqpi^ 

the  cleft  rather  short,  the  maxillary  reaching  front  of  eye.    Eye  tarn* 

in  head.    Lateral  line  little  decurved.    Dorsal  fin  rather  behind 

trala.    Anal  fin  rather  elongate.    Color  bluish;  sides  with  two  dukj 

lateral  bands.    Scales  large.    Head  4;  depth  3.    D.  8;  A.  12; 

12-50-8;  tieth  2,  4-5, 1.    Humboldt  River,  Nevada. 

(T.goma  humboJdii  Grd.  Proc.  Aca<l.  Nat.  Sci.  Phila.  ia56, 206,  and  U.  a  Pm.  && 
Surv.  X,  291.) 

aa.  Anal  basis  short,  its  rays  8-9. 

5.  Scales  iu  lateral  lino  50-65.  « 

375.  S.  crnoreas  J.  <&  G. 

Body  moderately  elongate,  symmetrical,  not  strongly  compra 
Head  broad,  rounded  above,  maxillary  reaching  fkont  of  eye. 
rather  largo,  4}  in  head.     Lateral  line  running  low.     Doiaal  I 
l>ehind  ventrals,  scarcely  nearer  base  of  caadal  than  anoob    i 


31.    CYPBIHlD-fi SQUALIUS, 


235 


HH^forki^fl*    Prctorals  short,  not  reacliiti^  nearly  to  centrals;  ven- 
Ibls  to  vent*     DtiBky  lilinsh;  nicies  dark ^  u  red  s|>ot  at  basses  of  yen- 
trnlft  aod  mini,    UtMid  4;  dei>tli  4.     D.  9;  A.  8;  scales  Il-50-fi;  teeth 
BK-4t  2.    h.  6  iDchi^K.     Utah  Lake. 

^HgrfMrf^  Gilbert,  Pme.  t:*  8.  Nat.  Um.  IHdO,  4til.) 

H^n^foli^ar-nft  (Cope)  J.  &  i). 

VHmiy  rather  stout,  compressed.  Head  heavy,  muzzle  short.  Mouth 
Rliort,  very  oblirpie,  the  jaws  about  equal,  the  maxillary  reaching  past 
ihi^  froDt  of  the  large  eye.  Eye  4  in  liead.  Pectoral  fin  long,  nearly 
reaching  anal.  Olivaceous  above;  a  ujiftow  dark  lateral  band,  follow- 
ing the  direction  of  the  back.  Anal  tin  short,  llead  5,J;  depth  4^. 
D,  «j  A,  8;  scales  17^03-8;  teeth  L',  5-4, 2,  L, 4  inches.  Exmt  locality 
imfaiawti;  probably  Nevada, 
^^{G^  «nlafJ4KO  Cofw,  Zool.  Wlieel«r'a  Expl.  W.  lOOrh  Mer.  v,  660.) 

STT.  »•  |»3igadora  (Cope)  J.  &  ii.^ChtUt  o/tkf  Rio  Gtunde;  Pncadito, 

Body  fasiform.  llead  Hmall,  broad  and  mther  flat  at  the  mugzle. 
Jnwaequal,  maxillarj' not  reaching  line  of  orbit.  Eye  small,  OJ  in  lieatL 
Domd  fin  posterior.  Silvery,  darker  above.  A  broatl,  illtletined  lateral 
ImdiI.  Physiognomy  of  Ceratichthys  rather  than  of  *SquaUit8,  Heiul  4; 
depth  41.  D.  8 J  A.  8;  scales  II-^JI^D  (17-50-10  to  l.S-(ir>^ll);  teeth 
Dormally  2, 5—4,  2,  sometimes  2,  4-4,  2,  or  even  1,  4-4, 1,  in  abnormal  or 
immature  specimens;  the  second  tooth  tsouietimes  with  a  small  giinding 
surfaw.  U  8  iQches,  Rio  Grande  region.  '^  The  most  abundant  fish 
iTi  N>w  Mexico,^  and  quite  variable  in  characters  usually  very  constant 
long  these  tlshes. 

'Wim^^iomMJi  pnndora  Copt',  HaydQn'ii  Q«ol.  Snrr.  Mciut.  1871^  475,) 
Iti*  S,  tiaarirarilufi  (Coiio)  J.  Sl  G. 

Body  stout  and  thick,  little  compressed,  the  back  somewhat  elevated, 

Caodiil  {MMluucle  thick.     Head  blunt,  thick  and  TOunded*     Mouth  small, 

(enxtinal^  obliqm*,  tlie  upper  bp  below  tlie  orbit,  the  maxillary  not  reach- 

the  line  of  the  orbit.     Eye  rather  large.     Scales  nither  small.     Lat- 

l  hue  decfiirved.    Fins  rather  large.    Dorsal  flu  posterior.     Colora- 

above  dusky  olive;  sides  plumbeous  silvery;  belly  white,  crimsou 

spriog  males;  snout  dusky:  tins  plain;  scales  punctate.     Heail  4; 

4.    D.  8f  A.  8;  scales  11^8-8;  teeth  2,  i>4,  2.     L.  3  inches. 

[acsliaDiia  Kiver.    A  handsome  iish,  quite  unlike  any  other  American 

^'t^m^  resembling  most  Pkojtinm  neogwuB* 

mua  margarita  Cop«,  Cypr.  Pemi.  1366,  377:  LeuoUcu*  margmila  OUntber, 
> 
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370.  S.  fs-ula  (Copo)  .h  &  G. 

Body  ratlier  robii«t,  ht*avy  anteriorly*  Head  large,  with  wide  (rout 
and  bmad,  oblique  mouth;  maxillary  reiK*hiiig  front  of  eye.  Eye  5 
in  head,  1*  in  tnterorbital  width.  Domal  fln  ponterior.  Color  ilmlsy 
above;  belly  silvery;  axila  uf  fin;^  crimson  in  male.s.  Head  3J;  depth 
4if.  D.S;  A,  8;  scale.^  1(M)0-11;  teeth  2,5-4,2.  L.  7  iuehe-  V«^ 
Mexico.     {Cope*} 

{Gila  ifuU  CopiH  Zmh  Wlieel©r*8  ExpL  W.  l<M>f  b  Mer.  v,  BI>1.) 

3»0*  !<*  puleher  (dnl.  j  .For.  A-  aUU, 

Body  rather  slender,  little  comiiressed.    Head  ratlier  long  and  pointed. 
Mouth  oblique,  terminal,  the  jaws  about  eijnal^  the  maxillary  bart^ly 
reaehiug  the  front  of  eye.     Scales  moderate.     Lateral  line  <leettrved* 
Fin8  large.     Dorsal  behind  ventrals,  its  tip  when  depressed  reaching 
the  posterior  base  of  the  anal.     Pectorals  nearly  reaching  ventraU, 
Coloration  brilliant ;  dusky  alH>ve;  side^^  and  belly  golden  (red  in  lifel); 
sides  with  a  vague  dusky  band.      Head  3J;  depth  4J^.    D.  8;  A*  ^\ 
scales  ltM{3-7;  teeth  i,  4^,  1^  without  grinding  surf  ace.     L.  6  incheet. 
Chihuahua  Kiver.    A  handsome  species,  resembling  St^ualiifa  cttrukuM^r 
but  with  the  fins  larger  and  the  number  of  teeth  different-     Altboogli 
Girard  phiees  this  fish  among  tiie  Tigomw  with  grinding  surface  on  tAe' 
teeth,   we  are  unable  to  find  snch  snrfiure  on  Ids  typical  specimens 
All  that  we  have  examined  have  the  teeth  sharp,  and  1,  4r-i^  1.     If  thin 
dentition  is  constant,  it  may  be  necessary  to  refer  S.puleher  to  a  difliar- 
ent  genus. 

(Tigomtt  pukhra  Gimnl,  Pinr.  Acad.  X;tL  Sri,  riala,  l.<i<l.  '307,  iitiil  IT.  S,  Mt^M,  Biitiml 
Siirv.  Icbth.  a'l.) 

SSI*  !li.  oi^reffiUN  (Grd.)  J.  iL  (I. 

Body  rather  elongate,  subfusifbrm.  Head  moderate.  Snout  thick- 
ish,  subconioal.  Moutli  oblique,  the.iaws  equal,  the  maxillary  reacbing 
front  of  orbit.  Eye  moderate,  4.J  in  head.  Lateral  line  not  mucii  <!»• 
curved.  Color  bluish  black ;  sides  with  two  irregular  bands  of  diirk 
spots ;  the  interspace  red  in  males.  Head  4 ;  depth  4,  D,  8 ;  A.  D;  l^ 
l.  05.    Great  Basin;  exact  locality  unknown. 

(Tigoma  rffrcffia  Gnl,  IT.  S.  Pac.  K,  R.  Stirv.  x,  '291.  i 

3§d»  S.  lineatitii  (Grtb)  J,  iSb  G. 

Body  elongate,  subfusiform.  Head  moderate.  Snout  snbconicAl 
Mouth  oblique,  lower  jaw*  somewhat  included,  maxillary  reacUitij;:  ^ 
orbit,    Dorsal  fin  iMjsterior.    Scales  small.    Lateml  line  with  an  ojieo 
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lining  onnsoally  low.    Yellowish ;  above  doBky,  witSi  darker 
narrow  dark  lines.    Head4|.    D.  8;A.  8.    Utah  Basin ;  ex- 
tynol  known.    (Otrord.) 

EiMifa  Qlzaid,  Floe.  Aoad.  Nat.  8cL  Phila.  1856,  806^  ftnd  U.  S.  Pao.  R.  R. 
i.) 


KOnL)J.  dbO. 

»ed  as  still  slenderer  and  with  still  smaller  scales  than  in  8. 
Lateral  line  little  decnrved.    Snoat  subcorneal,  rather  short. 
a  plain,  dnsky  above,  paler  below.    D.  8 ;  A.  7.    Exact  locality 
;  probably  from  Utah.    {Oirard.) 
iraeffii  Grd.  Proo.  Aead.  Nat.  8ci.  Phils.  1856,  206.) 

#Br#raU8  (B.  dr  G.)  J.  <&  G. 

obosty  rather  elevated.     Head  moderate,  the  month  rather 

liqne,  maxillary  not  quite  reaching  eye.    Eye  moderate,  nearly 

1.     Dorsal  fln  considerably  behind  ventrals.     Scales  large. 

ue  decnrved.    Purplish  brown  above,  yellowish  below.    Head 

I  3}.    D.  8;  A.  8;  scales  i)-52^'y  teeth  2,  4-f,  f.    L.  4  inches. 

ttll^,  California. 

oa^farmU  B.  &  G.  Proc.  Aoad.  Nat.  Sci.  Phila.  1854,  137:  Tigoma  cmtfprmU 
Pae.  B.  R.  Sarv.  x,  289.) 


» (Girard)  J.  &,  G. 

robust,  heavy  anteriorly,  tapering  backward.  Head  long, 
rge,  the  maxillary  reaching  to  the  eye.  Eye  small,  6  in  head, 
ther  large.  Lateral  line  decurved.  Dorsal  lin  inserted  almost 
over  ventrals.  Fins  rather  small.  Dusky  above,  sides  and 
very.  Head  3.^ ;  depth  3f .  D.  8 ;  A.  8 ;  scales  13-64-C ;  teeth 
L.  12  inches.    Klamath  Lake,  Oregon. 

hieolar  Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  20'6y  oud  U.  S.  Pac.  K.  K. 
0.) 


\  (Grd.)  J.  &  G. 

ihort  and  compact,  the  caudal  peduncle  rather  slender.  Head 
e  snout  short  and  rounded.  Mouth  moderate,  maxillary  reach- 
e.  Eye  moderate,  4:^  in  head.  Doi*sal  flu  smaller  than  anal, 
edian.  Scales  moderate.  Lateral  line  little  deflected.  Bluish 
ve,  yellowish  below.  Head  4 J.  D.  8 ;  A.  9.  Salt  Lake  Valley. 
I 

"Hd.  Fxoo.  Acad.  Nnt.  Sci.  Phila.  1856,  206,  and  U.  8.  Pac.  K.  K.  Snrv. 


238     CONTRIBUTIONS   TO   NORTH  AMERICAN  ICHTHYOLOGY — ^I?. 

88Y.  S.  pturpuweuB  (Ord.)  Jor. 

Stoat  and  compressed.  Headlong.  Lateral  line  decuired.  Da 
fin  slightly  behind  ventrals.  Fins  all  small.  Blackish  above^  pale 
low.  Head  3^;  depth  3$.  A.  8;  scales  13-62-8;  teeth  !2,  4-f,  f.  { 
Bernardino,  Mexico. 

(Tigoma purpurea  Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  1866,  206.) 

bb.  Scales  in  lateral  line  G5-d0. 

388.  8.  pulcheUas  (B.  &  G.)  J.  <&  6. 

Body  long  and  slender,  the  caudal  pednncle  rather  narrow^  bat  j 
specially  contracted.  Head  slender,  rather  pointed.  Moatii  modea 
somewhat  oblique,  the  maxillary  scarcely  reaching  to  the  eye.  Lalx 
line  strongly  decurved.  Fins  high,  the  dorsal  somewhat  behind  f 
trals.  Eye  4^  in  head.  Grayish;  two  dusky  lateral  streaks;  bi 
white.  Head  4 ;  depth  4J.  D.  8 ;  A.  8 ;  Lat.  1.  66 ;  teeth  2,  5-4, 3.  1 
Mimbres,  a  tributary  of  Lake  Guzman,  in  Mexico. 

(Tifjoma  pulcheVa  Baird  <&  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  S9:  Tl§ 
pulcheUa  Grd.  U.  S.  Mex.  Bound.  Sarv.  lohth.  62.) 

889.  8.  tntermedias  (Grd.)  J.  &  G. 

^'  Intermediate  between  8.  pulchellus  and  8.  purpureuij  much  nei 
the  former  than  the  latter.''  Similar  to  the  preceding.  The  caudal 
duncle  slender.  Dorsal  fin  somewhat  behind  ventrals.  Fins  so 
Colordtion  silvery,  with  dark  dots.  Head  3|;  depth  4.  D.  8;  A 
scales  15-73-9.    Rio  Gila. 

(Ilgoma  intermedia  Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  1656,  206.) 

300.  S.  alicise  Jony. 

Body  elongate,  little  compressed,  the  dorsal  and  ventral  ooffi 
similar.  Head  short,  rather  stout,  its  breadth  f  its  length.  So 
rounded,  jaws  equal,  the  raaxillaries  reaching  front  of  eye.  Bye  i 
head.  Pectoral  fin  as  long  as  head,  not  re^aching  ventrals.  Di 
]>lumbeous  above,  with  a  median  steel-blue  lateral  band;  belly  pinki 
cheeks  silvery.  Head  4 J ;  depth  4 J.  D.  8 ;  A.  8 ;  scales  minute,  Ift-^ 
Utah  Lake. 

(Jony,  Ftoc,  V.  S.  Nat.  Mns.  1881,  x.) 
391.  S.  copei  Jordan  «&  (rilbert. 

Body  comparatively  elongate  and  compressed,  the  caadal  i 
long  and  rather  slender.    Head  short,  rather  broad  aod  § 
the  interorbital  space  convex  and  broader  than  the  ^yiL 
as  long  as  snout,  3^  in  head.    Mouth  rather  i 


1  or  2,  and  sometimes  with  grinding  surface.  L.  6  inches.  Bio 
9  and  basin  of  Utah;  very  abundant.  Described  from  specimens 
•  Biver,  Wyoming. 


Cope,  Zool.  Wheeler's  Expl.  W.  100th  Mer.  v,  662  (not  Tigoma  egregla 
IS  Giraid's  origmal  specimens  have  Lat.  1.  65) ;  Jor.  &,  Glib.  Proc.  U.  S.  Nat. 
»,  461.) 

i«  Bi^er  (Cope)  J.  d&  O. 

J  robosti  the  back  elevated  anteriorly,  the  caudal  peduncle  short- 
1  not  very  stopt.  Occiput  depressed.  Head  large.  Eye  rather 
>  in  bead.  Mouth  large,  moderately  oblique,  the  lower  jaw  in- 
y  the  maxillary  extending  to  the  pupil.  Fins  small,  the  dorsal 
ickward*  Scales  small,  posteriorly  smaller  and  more  crowded. 
I  line  little  decurved.  Color  dusky,  the  scales  with  black  dots. 
)};  depth  3|.  D.  8;  A.  8;  Lat.  1.  80;  teeth  2,  4-^,  2,  said  by 
to  have  a  developed  grinding  surface,  which,  however,  we  are 
to  And.  Bio  Gila.  A  well-marked  species,  approaching  the 
BOa. 

yftiota  B.  A,  O.  Proc.  Acad.  Nat.  Sci.  Phila.  1834,  28:  Tigoma  gibhosa  Glrard, 
ad.  Nat  ScL  Phila.  1856,  207,  and  U.  S.  Mez.  Bonnd.  Sarv.  lohth.  64:  fGila 
fe,  Zo5L  Wheeler's  ExpL  W.  100th  Mer.  v,  633.  The  name  gibboM  is,  unfor- 
'y  praoeeapied.) 


L  — ipcWM  (Qarm.)  J.  &  G. 

II  of  &  nigtr.    Profile  of  head  concave,  maxillary  reaching  front 

'1L    PeetonUa  extending  three-fonrths  distance  to  ventrals,.  which 
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Head  conic,  the  profile  steep,  the  muzzle  short  and  rather  pointed. 
Month  small,  oblique,  the  jaws  nearly  equal,  the  upper  lip  on  the  level 
of  the  lower  part  of  the  pupil,  the  maxillary  scarcely  reaching  to  froot 
of  eye ;  isthmus  very  narrow;  preorbital  nearly  as  deep  as  long.    £je 
small,  anterior,  5  in  head.     Fins  low.     Dorsal  fin  opposite  ventmis, 
nearer  caudal  than  snout;  caudal  fin  shoit,  little  forked,  scarcely  broader 
than  the  very  deep  caudal  peduncle,  the  spines  of  the  candal  vertebm 
very  strong.    Scales  large,  rather  closely  imbricated,  their  exposed  Rtir- 
faces  rather  deeper  than  long;  20  scales  before  dorsal.     Lateral  line 
decurved.    Color  brownish;  sides  white;  young  spotted  above;  seato 
everywhere  with  dark  dots;  fins  plain.    Head4j|^;  depth  3.    D.8;  A. 8;  j 
scales  9-56-7;  teeth  2, 5-4, 2.     L.  12  inches.    Eivers  of  California;  vwy 
abundant    One  of  the  most  peculiar  of  our  CyprinidWy  but  hardly  ooi»ti- 
tuting  a  distinct  genus. 

(Lavinia  crasaicauda Bvkird  i&GirArd,  Pn)c.  Acad.  Nat.  Sci.  Phila.  1854, 137  (Angotf): 
Siboma  ora9$ioauda  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1656,  20d,  aud  U.  8.  Pac  & 
R.  Surv.  Fish.  296:  LeuoUcua  crassicaudu  GUnther,  vii,  243:  Leudsctu  gibhoaut  Ajnik^ 
Daily  Placer  Tioies  and  Trauscript,  May  30, 1854 :    Lavinia  gibboaa  Ayres,  Proc.  ClL 
Acad.  Sci.  1854,  20.) 

••  Teeth  with  evident  grinding  surface.*    (Siiualiua,) 

c.  Robust  species;  depth  3  to  3^  in  length;  lateral  line  loss  than  00. 

395.  8.  rhomaleus  Jor.  «&  (vilb. 

Body  very  robust,  elevated  anteriorly,  the  sides  compressed,  althoagli 
the  back  is  very  broad.  Head  broad,  the  profile  concave  as  seen  tnm 
the  side,  the  iuterorbital  space  flattish,  scarcely  raisetl  above  the  evfe 
Snout  broad,  elevated  at  tip,  preinaxillary  on  the  level  of  pupiL  Moatfc 
very  oblique,  the  mandible  much  projecting,  maxillary  reaching  front  rf 
eye.  Eye  small,  anterior,  lij  in  snout,  7  in  head;  isthmus  very  nam)*. 
Scales  large,  subequal,  broadly  exposed,  firm.  Lateral  line  decurxeij 
Dorsal  nearly  median,  inserted  directly  over  ventrals.  Caudal  evenly 
forked,  the  peduncle  long  and  deep.  Pectorals  short,  extending  threfr 
fifths  the  distance  to  ventrals,  ventrals  about  to  vent.  Lower  fins  short. 
Color  blackish;  everywhere  dark.  Head  3i;  depth  34.  D.  9;  A. 8} 
scales  10-55-5 ;  teeth  2, 5-4, 2,  short  aud  stout,  one  of  them  with  grind&C 
surface.  L.  12  inches.  Utah  Lake.  One  of  the  largest  and  best  maikrf 
species. 

(Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.  1860,  4t>l.) 

•A  variablo  character  iu  this  group. 
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»(aiU)J.  &G. 

▼ery  robiut,  sabovate,  compressed.     Head   large  and   long, 

Moulli  raOier  large,  oblique,  terminal,  the  maxillary  reaching 

ofUt,  the  upper  lip  on  the  level  of  the  lower  part  of  the  eye. 

lerate,  anterior,  6}  in  head.    Dorsal  fln  small,  inserted  poste- 

at  dlreody  over  the  ventrals.    Scales  moderate,  saborbicolar, 

zposed.    Ck>lor  dark  or  blackish;  the  scales  all  margined  with 

Ins  dnsky.     Head  3^;  depth  3.    D.  8;  A.  8;  scales  10-63-4; 

5-4,  2.    L.  8  inches.    Salt  Lake  Basin. 

«9WBMte  Gm,  Proo.  Boat  Soo.  Nat.  Hist.  1861,  and  lohth.  Capt.  Simpflon's 
8.405.) 

atnuri«S  (GhnL)  Jor.  &  Oilb.— rtoA  Mullet,'  Chub  of  Utah  Lake, 

rather  stoat,  the  caadal  pedande  not  slender.  Head  moderate, 
al.  Month  anterior,  qaite  small,  the  maxillary  not  reaching  to 
Eye  small,  5^  in  head.  Fins  qaite  small.  Dorsal  fln  nearly 
over  the  ventrals.  Scales  large,  not  mach  imbricated,  26  be- 
sal.  Lateral  line  decarved.  Olivaceoas,  blackish  above,  the 
rmed  of  small  black  points.  Head  4;  depth  3^.  D.  9;  A.  8; 
L-^7-^;  teeth  2, 6-4,  2,  nsaally  with  evident  grinding  snrfSace, 
1  placed  by  Oirard  and  Cope  in  Siboma^  'which  wants  sach  sar- 
.20  inches.  Utah  Basin.  Very  common  in  Utah  Lake.  A  large 
used  as  food,  and  very  destractive  to  yoang  treat. 

atraria  Grd.  Proc.  Acad.  Xat.  Sci.  PhiU.  1856,  208,  and  U.  S.  Pac.  B.  B. 
17:  Sihoiaa  atraria  and  var.  longUxpH  Cope,  Zool.  Wheeler's  Ezpl.  W.  100th 
7.) 

cmssas  ((ird.)  Jor.  iSd  (iilli. 

robast  Head  rather  small,  the  snoat  short  and  depressed. 
noderate,  obliqae,  the  maxillary  not  reaching  to  the  eye.  Eye 
in  head.  Dorsal  fln  inserted  slightly  behind  ventrals.  Scales 
e,  broadly  exposed.  Dasky  above,  sides  and  below  paler.  Head 
ii  3J.  D.  8;  'a.  85  scales  10-57-7;  teeth  2,  5-4,  2,  with  narrow 
r  surface.    L.  10  inches.    Sacramento  River,  California. 

\  Gnl.  Proc.  Acad.  Nat.  Sci.  Phila.  1856, 207,  and  U.  8.  Pac.  R.  R.  Surv. 


rr  species,  the  depth  4-4^  in  length;  lateral  line  60-70.     (Cheonda*  Grd.) 
MBmleilS  (Urd.)  Jor.  &  Gilb. 

dander,  subfasiform.     Head  slender,  the  snoat  long,  conical, 


tt.  AMd.  Nat  Sci.  Phila.  I86S»  807:  type  Cheonda  cooperi  Grd. 
6 
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rather  flattened  above.  Jaws  equal,  ihe  mazillstfy  reaching  to  < 
Dorsal  fin  inserted  behind  ventrals.  Anal  fin  qoite  small.  { 
rather  small.  Dusky  bluish  above,  pale  below ;  scales  everywhen 
fine  punctulations.  Head  3^;  depth  4^.  D.  9;  A.  7;  scatos  13- 
teeth  2j  5-5^  2,  with  narrow  grinding  surface.    Lost  Biver,  Oiegoi 

(Cheanda  ccemlea  Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  185G,  207,  and  U.  8.  ?u 
Sunr.  Fish.  295.) 

400.  S.  cooper!  (Grd.)  Jor.  Sl  GUb. 

Body  elongate,  subfusiform.     Head   moderate,  the  snout  thi 

subconical,  slightly  projecting.    Mouth  oblique,  the  maxillary  no 

reaching  to  the  eye.    Eye  large,  4^  in  head.    Fins  large,  the  u 

tably  so.    Dorsal  somewhat  behind  ventrals.    Coloration  plain, 

pale.    Head  4^;  depth  4^.    D.  8;  A.  10;  Lat.  1.  63.    Columbia  B 

(Cheonda  oooperi  Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  207,  and  U.  S.  Pit 
Sarr.  Fish.  294:  L€uci9cu8  cooperi  Gttnther,  vii,  243.) 

40i.  S.  nigrrescens  (Grd.)  Jor.  &  Gilb. 

Body  rather  elongate,  subfusiform.     Head  long  and  rather  p< 

Caudal  peduncle  long.    Mouth  terminal,  oblique,  the  maxillary  sc 

reaching  to  eye.    Snout  prickly  in  male  specimens.    Fins  modera 

dorsal  slightly  behind  ventrals.    Color  very  dark,  the  sides  with 

spots,  the  scales  with  fine  punctulations.     Head  3^ ;  depth  L 

A.  7;  scales  16-70-10;  teeth  2,  4  (-5,  2!).    Boca  Grande  and 

Biver. 

{Tigoma  nigrescens  Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  207,  and  U.  S.  Mex. 
Surv.  Ichth.  64.) 

403.  S.  modestos  (Garm.)  J.  <&  G. 

Brownish,  paler  below;  flanks  not  lustrous  as  in  /9.  nigre^eens. 
moderately  stout,  the  outlines  regular.  Dorsal  behind  ventrals,! 
border  convex.  Anal  truncate.  Distinguished  from  8.  nigrem 
the  greater  length  and  the  shape  of  the  head,  and  a  difiTerence 
position  of  the  dorsal.  Head  3^ ;  depth  3 J.  D.  8 ;  A.  8;  scales  14 
Saltillo,  Coahuila. 

{Cheonda  modesta  Garman,  Bull.  Mus.  Comp.  Zool.  viii^  92,  1881.) 

103.— PHOXINUS  Agasaiz. 
Minnows. 


..£. 


(Agassiz,  M^m.  Soc.  Nat.  Hist.  Neufchatel,  i,  37,  1337:  type  0$fff^ 
Pkoxinus  Icevis  Ag. ;  the  common  *^ Minnow"  of  Europe.) 

Body  stout     Mouth  normal,  without  barbeL    Vi 

5-4,  2,  hooked,  without  grinding  surfiAce.    Beaf* 


SI,    CTFRVNIDM PH0XINU8. 


24a 


Bbriesled.  Lateral  line  incomplete  or  wantin;^:.  Dorsal  fio  behind 
MlilinTii  Aniil  banis  ^hort.  Species  of  small  size  and  brilliant  colora- 
Ma ;  found  both  in  Europe  and  America,  (^o^i^oq,  a  minnow;  from 
Hfi^?,  tapering.) 

*SGalm  rcrjr  ■conlly  75--90  in  the  lateral  liut». 

IC>3.  P.  iico|;n^it9  Copv. 

Btwly  Mhort  an<l   thick,  little  compres.Hed,  the  back   little  elevated. 

Head  very  large  and  broad^  the  muzzle  bUiut.     Month  moderate,  quite 

oblique,  the  lower  jaw  projecting;  maxillary  reaching  to  beyond  front 

f  Qfllit;  n|»per  lip  on  the  level  of  the  middle  of  the  pupd.     Fins  moil- 

'emtc.    Doraal  well  backward,  much  nearer  caudal  than  snout,  some^ 

wlwt  behind  ventrals.      Pectorals  large.      Scales  very  small,  almost 

iobedded  in  the  skin.     Lateral  line  deciirvefl,  very  short,  not  cxtend- 

Dg  to  ventxala.    Back  and  belly  scaly.     Eye  large,  3i  in  head.     Color 

[mvdark;  back  plain,  almost  black;  a  black  band  through  snout  and 

e)Y  to  cauflal ;  above  this  a  pale  band;  below  this  abruptly  white;  belly 

AUcl  lowi»r  tins  crimson  in  spring  mulcts;  pector.ils  dusky.     Head  3.^; 

ill  41.      D.  8;  A.  8;  scales  18-80-11;  teeth  2,  4-5,  2.     L, .{  inches. 

igaa  to  Iowa;  not  common. 

[iCap^  Cy|>r.  Penn.  1866,  375 ;  GUntlier,  vii^  *i4T0 

*SeA]ciM  moderate,  40-45  in  the  lateral  llae. 

IM.  P.  Hatnmeas  Jordan  <&  Gilbert. 

Body  moderately  stout,  slenderer  and  more  compresseil  than  in  P. 

jmgmiu.    Head  rather  short  and  deep,  the  upper  outline  rounded,  the 

Bzsle  rather  blunt.    Eye  large,  3^  in  head.    Mouth  small,  oblitpie,  *he 

^Uliottt  equal,  the  upper  lip  on   the  level  of  the   pupil,  the  max- 

^extimding  to  the  front  of  the  orbit.     Scales  much  larger  and  moni 

ely  imbricated  than  in  the  other  species.     Back  and  belly  scaled. 

aienil  Iinei*hort,  decurvcd,  on  14  scales,  not  reaching  base  of  ventrals. 

I  small,  the  dorsid  well  backward.     Back  dark;  a  black  lateral  band^ 

stl  of  dark  si^^cks;  above  this  a  pale  band  ;  the  belly  below  this  pale; 

^iffighticarlet  re<l  in  the  males  in  spring.     Head  4;  depth  4.     D,  8;  A.  8; 

\  7-iiWi ;  teeth  2,  4-^,  2,    L»  2^  inches*    Tennessee  Riven 

fJflnhm  A,  Gjlbrrt,  Map.  Vort.  E.  U.  S,  ©d.  2, 1878,  305;  Jordan  &  Brayton,  BulL 

,<tl«  P.  oilliierlanns  Cope, 
**Portii  elongate,  chin  slightly  beyond  upper  lip.     Pharyngeal  teeth 
>M|2«    Scales  in  15  longitudinal  mws  between  the  dorsal  and  ven- 
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tral  fins.  Diameter  of  orbit  equal  to  length  of  muzzle,  and  enter 
length  of  head  3^  times.  The  latter  enters  the  length  to  origiD  of 
caudal  fin  4  times.  The  greatest  depth  enters  the  same  5^  times.  ' 
dorsal  fin  originates  above  a  point  behind  the  entire  base  of  the ' 
trals.  Kadii :  D.  I,  8 ;  A.  I,  8.  The  mouth  is  rather  large,  the  exti 
ity  of  the  maxillary  bone  extending  nearly  to  the  lino  of  the  pupil  oi 
eye.  The  head  is  rather  fiat  above  and  wide,  the  parietal  width  b 
about  one- third  the  length  between  the  last  dorsal  ray  and  the  bat 
the  caudal.  The  distance  to  which  the  lateral  line  extends  is  unkn< 
because  the  scales  of  the  posterior  part  of  the  body  are  lost  t 
brownish  olive  above,  below  silvery;  a  black  band,  not  well  define 
the  borders,  extends  from  the  end  of  the  muzzle  to  the  base  of  the 
dal  fin,  where  it  terminates  in  a  black  spot;  a  reddish  spot  at  the 
ofthe  anterior  dorsal  rays;  muzzle  dark."  {Cope.)  L.  2^  niches.  IT] 
Missouri  Kiver.  <<This  species  differs  from  P.  neogoem  in  its  slender  I 
and  the  small  number  of  rows  of  scales." 

(Cope,  Amer.  Nat.  Julj,  1879,  440.) 

•••Scales  large,  35-40  in  the  lateral  line. 

406.  P.  ptalegrethonUs  (Cope)  Jor.  &  Gilb. 

Body  short  and  deep.  Mouth  very  oblique,  the  jaws  even,  the  du 
lary  reaching  front  of  the  eye,  which  is  rather  large.  Dorsal  behind ' 
trals.  Lateral  line  entirely  wanting  (in  the  typical  examples;  proh 
more  or  less  develox)ed  in  the  adult,  perhaps  complete,  in  which  ( 
the  species  is  a  Telestes),  Olivaceous;  a  broad  plumbeous  lateral  bi 
a  dusky  dorsal  line;  belly  golden.  Head  4;  depth  3J.  D.  7;  A 
scales  11-37 ;  teeth  1, 5-4, 2.    L.  1 J  inches.    Beaver  River,  Utah.   (Ofl 

(ClinoHtomiM  phletjethont'iH  Cope.   Proo.   Amor.    Phil.   8oc.  Phila.    1874,   1S7: 
phlegethontiH  Coi^j  Zool.  Wbeeler'n  Expl.  W.  lOOth  Mer.  v,  657.) 

i04.— liElTClTS  Heckel. 

Roaches, 

{Mylolencm  Cope ;  fAlganaea  Girard ;  not  I^ncun  Kaup,  18*^,  a  nominal  fen 
Laridcr,  the  word  Lencus  being  a  uiiBprint  for  Leucus. ) 

{Leucos  Hockel,  Russeggcrs'  Reisen^  i,  1038,  1843:  typo  Leucos  cirnljrinui  HedoaL) 

Body  stout,  compressed.  Month  normal,  oblique ;  no  barbeL  A 
4-5*  or  5^5,  hooked,  with  narrow  grinding  surface,  the  loweri 


*  Teeth  4-4  in  the  type  of  Leueu9  tinodUu 
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^^Kmrnent^iHcd  proniuii^uce  of  tho  boue.  Scales  moderate.  Lateral 
^MMUirmoiK'Sfdocan'ed.  Anal  banis  short.  Abdomen  not  compressed. 
^^^^■al  ciinal  tiot  elongate.  Bpecies  numerous  id  B^urope,  Asia,  and 
^^H^^KTbis  ganns  is  very  closely  allied  to  the  Etiropeaa  Leuciacm 
'Catier,  dlfferiii^  in  the  presence  of  teeth  5-5  or  5-4,  iDstead  of  G-*5  or 
G-0.  The  name  finally  to  be  adopted  for  this  frroup,  if  admitti^d  as  dis- 
^Ktj  is  niicertain.    (Uuxotj  whit^?.) 

^RwUi  -l-i,*  with  eIlti^<^  odgoa.    {Al^a»9ti<i  GirArci.t) 

197.  L.  Ilu€€lla  (Val.)  J.  &  G. 

Body  sloutish.    Hea4.l  hea\ry.    Month  moderate,  oblique^  the  maxil* 

lury  uot  reaching  to  the  eye.    Jaws  about  equal.    Eye  rather  small. 

idal  peduncle  thick.    Fins  small^  the  caudal  short.    Dorsal  just  over 

itnds.     Scales  quite  small,  tirruly  attached  aod  not  closely  imbricated, 

III  Mifhehilm^  etc.    Coloration  dark,  plain ;  fins  unspotted.    Head  3^ ; 

^;  aca]es  17-70-0  f  teeth  4-4.    L.  G  inches.    City  of  Mexico. 
[XflK^Mnw  tm^lln  C.  d'  V.  xvii,  d^J^i;  OQntber,  vti,  *2440 

Tfrtli  4-7*,  with  CO  tiro  «dReN.     ( M^hleiieiui  Cop(\}) 
L*  ahe%nn  (UnL)  .Tor, 

iy  litout.     Head  short,  the  muzzle  not  decurved.    Mouth  small, 

oe,  terminal,  the  lower  ja\r  somewluit  projecting,  maxillary  nearly 

mdtmg  to  orbit.     Eye  4}  in  head  ;  preorbital  deeper  than  long:.    Color 

the  Ixdly  silvery :  the  scales  everywlierc  <kisted  with  black  specks; 

lateral  band.     Head  .'JJ;  depth  ^.     ll.fl-  A.  8;  scales  12-58-7 

Copt!);  ti^eth  .j-4.     L.  G  uiehes.    Utah  Basin;  abundant. 

fitp«ii«f«  obtMa  Girurd,  rr»jc.  \imL  Nat.  S*i,  Pliila.  1656,  IH3,  aud  l\  S.  Pac.  R.  R. 
."*fliT,  Pfnh*  ^ft':    lA^vimcHH  oht^intM   <Uhit!nT,  vii,  \*Ai:   Mtfloleucua  pHiveruhntiiM  Copt?! 
0«»l.  8iirv.  Mmit.  H^7l,  476,  1^2;  .lnr«lftii  A  Hemliaw,  Kept.  Chivf  Eng, 

* 

Jit.  1»  farniciiiias  (Grd.)  'tor. 
[Very  close  to  the  next,  and  i>erhaps  identical  with  it*    Body  a  little 
itender^  tlie  scales  smaller,  and  profusely  dottad  w  ith  black  as  in 
<»Ae«if.     He^vl  aj;  depth  4.     1>.  8;  A.  8;  seniles  lG-*5;i-6;  t^eth  5-^4, 
►  i  tneben.    California, 

[i^ftmtm /ormom  Uirard,  Proc.  Ac4m1,  Nat.  Sel.  Pliila.  1636^  183:  Leucittcm  formoituM 
ir,  Tiif  S45;  Joiilau  Se.  Hcnsbnw,  1.  o.  193.) 

\aitdur>it ;  thv  ijorrual  iiiiiul>er  is  prolmbly  ri-4.  If  periaaneutly  4-4, 
.  Froc.  Acftd.  Nat  Sci.  Phila.  1856, 164:  tyi»e  L€u<fUou»  iimmHa  Y&l.  (A  coined 
ftnjrdeii'a  Ci^oL  ^tirv,  Mont.  1871,  475,  1672;  tn^t^  Mifhleucu«  puherulentwi 
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410.  li.  bicolor  (Grd.)  Jor. 

Body  moderately  stout.  Head  rather  heavy,  the  mnzzle  veiy  shoii 
and  conical.  Mouth  moderate,  very  oblique,  the  jaws  equal,  the  max- 
illary reaching  line  of  eye.  Scales  rather  large.  Lateral  line  deeorved. 
Eye  rather  large,  4^  in  head.  Color  transparent,  olivaceous;  a  distiiMA 
plumbeous  lateral  band.  Fins  dusky-shaded.  Scales  with  some  brown 
dots,  but  not  profusely  dusted  with  black  specks  as  in  the  two  preeeding 
species.  Head  3^;  depth 3|(.  D.  8;  A.  7;  scales  8-50-5  (1I-4S-5,  Ccfe)i 
teeth  4-5.    L.  5  inches.    Steams  of  Oregon,  Nevada,  etc. 

{Algansea  hicolor  Girard,  Proc.  Acad.  Nat.  Sci.  PhUa.  1856,  183:  LemeUau  hk$kr 
Gunther,  vii,  245:  Myloleucus  parovanus  Cope,  Zool.  Wheeler's  EzpL  W.  lOOth  lfo.Tp 
6G9;  Jordan  &  UoDshuw,  1.  c.  193.) 

411.  li.  anticos  (Cope)  Jor.  &  Gilb. 

<^  Nearest  to  the  formosm  of  Oirard,  but  differs  in  the  much  more  pot* 
terior  position  of  the  fins.  In  this  the  anterior  base  of  the  dorsal  il 
equidistant  between  end  of  muzzle  and  base  of  tail ;  in  antku*  much 
behind  the  median  point.  The  ventrals  are  much  nearer  the  cudll 
than  the  chin;  in  thc^  formosus  the  reverse  is  the  case.^  Body  modenle^ 
shortened  behind.  Caudal  peduncle  short,  thick.  Caudal  fin  Aa^  ■ 
little  forked.  Mouth  oblique,  muzzle  not  reaching  line  of  orbit  Ejjf 
5  in  head.  Profile  long,  fiat,  descending ;  dorsal  outline  arched.  PiB>' 
I)lish  slate  above,  yellow  below;  sides  of  head  and  edges  of  scales  pano*  ^ 
tulate.  Head  3^.  D.  8;  A.  8;  scales  lO-oO-G;  teeth  not  described.  L 
5  inches.    Texas.     {Cope,) 

{Algansea  antioa  Cope,  Proc.  Acad.  Nat.  Sci.  Phila.  1864,282.) 

412.  li.  boucardi  (GUnther)  Jor.  <&  Gilb. 

Body  moderately  elongate.  Head  thick,  obtuse.  Moutii  broad,  iti 
cleft  not  extending  to  the  eye.  Snout  convex,  the  lower  jaw  inclodei 
Eye  moderate,  4 J  in  head.  Caudal  fin  moderately  forked.  Origin  rf 
dorsal  fin  close  behind  that  of  the  ventrals .  Brownish;  a  bluish  latenl 
band,  forming  a  faint  caudal  spot.  Head  4 ;  depth  4.  D.  8 ;  A.  9; 
C-31)-4 ;  teeth  5-4.    L.  3J  inchei.    Cuemavaca,  Mexico.    {O'dtUk^.) 

(LeuciHcua  boucardi  Giluther,  vii,  485.) 

105.— OPSOPCEODU8  Hay. 

(Hay,  Proc.  IJ.  S.  Nat.  Mas.  1880,  507:  type  Opsopasodiu  emUim  Hay.) 

Torm  of  Hybognathus.    Mouth  very  small,  almost  vertical,  iti  i 
entirely  anterior,  with  scarcely  any  lateral  cleft.    Teeth  5-4»  ^ 
ing  surfiEUse  and  serrated  edges.    Abdomen  not 
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ftrlyorerTentrals.    Antil  basis  short.    Lateral  line  complete.    Iiites- 
1  canal ohart.   PeritoDeain  white.    Small*    (d*/ om^i/o;,  to  feed  daiutily; 
ihi^^  tOOtb.) 

lU.  O.  emiliic  Hny. 

ly  rather  elongate,  mod«*rately  compreRsed,  Dot  elevated,  lleiul 
shorty  Hlender.  Mazzle  bUmt  and  rounded.  Month  very  small  and  verj 
oblique,  smaller  than  in  any  other  of  our  CyprinidWj  witli  scarcely  any 
bttral  cleft ;  its  size,  when  opened  wide,  less  than  that  of  the  eye.  Man- 
dible short  and  deep,  strongly  curved,  jawa  equal.  Eye  longer  than 
at,  3  in  head.  Dorsal  beginning  over  posterior  rays  of  veil trals,  nearer 
out  than  bas<«  of  amtlal.  Pectoral  very  small,  not  reaching  ventrals, 
I  latter  to  anal.  Caudal  pednncle  long  and  slender.  Anal  short  and 
Breast  naked;  16  large  scales  before  dorsal.  Yellowish;  sides 
^eiy;  scales  above  dark-edged;  a  dark  lateral  band  fioin  snout  to 
ndalf  al»ove  and  below  which  are  series  of  black  dots;  anterior  rays 
^dorsal  dark;  sometimes  a  black  spot  on  the  posterior  rays.  D.  0; 
.8;  sciUcs  5-40-3;  teeth  .j-5,  serrate.  Eastern  Mississippi. 
[(!Uy,  Ptoc,  r.  S.  Nftt.  Mii8,  1880,  507.) 

106.-TB¥eH£RaDaM  Forbea. 

(Mta^  MS8.  gen.  no  v. ;  type  Tr^chcrodon  m§§ahp9  Forbes. ) 

Pbaryngeal  leeth  in  one  row,  5-5  or  5-(»,  strongly  hooked,  deeply 

kte,  without  masticatory  surface.    Lateral  line  imperfect.     Dorsal 

ventralft.     Intestine  shorter  than  head  and  1)ody.    Peritoneum  pale, 

Jlonuc  naked  almost  to  ventrals.    ^louth  terminal,  upper  jaw  protrac- 

Ko  barbels*    {rpuxep^x^  ragged ;  ddmv^  tooth.) 

i€*  T.  tiiCGfnIopii  Forbo9,  spec.  nov. 

^A  small,  fUBiform  species,  with  a  small,  terminal,  oblique  mouth,  a 
'large  eye,  an  imperfect  labTal  line,  a  narrow  black  lateral  stripe, 
'iMUtJy  naked  breust,  and  large  tins.     The  dorsal  has  a  large  dusky 
^kuik  blotch  on  the  front  rays.    The  depth  is  contained  from  4  t4)  5 
j^Qm  in  the  length  without  caudal ;  the  head  ^  to  5  times.    The  eye 
Jeiiger  than  the  snout,  and  goes  but  2iJ  times  in  the  heiul.    Xt«  verti- 
diiimeter  equals  the   interorbital   space.     The  mandible   scarcely 
t  a  vertical  fixjrn  the  anterior  border  of  the  nostril,  and  falls  fur 
'•liort  «if  the  orbit.    The  lateral  line  is  variously  impeifect;  sometimes 
at  onlj  on  the  first  4  or  5  scales,  and  sometimes  extending, 
iaojQeroas  biterruptions,  tothe  middle  of  the  caudal  peduncle.    It 
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is  Blightly  decnrved  when  present  on  the  anterior  half  of  the  bod 
The  caudal  fin  is  long  and  very  deeply  furcate.  It  is  contained  t^ 
times  in  head  and  body,  and  the  median  rays  are  about  two-ftfihsl 
length  of  the  longest.  The  dorsal  is  high,  its  longest  ray  reaching  mm 
or  quite  half  the  distiince  from  front  of  dorsal  to  tail.  The  front  of  the 
is  a  little  nearer  nose  than  caudal.  The  pectorals  extend  about  th 
fourtlis  the  distance  to  the  ventrals,  and  the  latter  nearly  or  quite  atl 
the  vent.  D.  I,  7  or  8 ;  A.  I,  7  or  8;  scales  5,  38-40,  4,  with  15or  16  r 
before  dorsal.  The  pharyngeal  bones  are  thin,  and  suddenly 
broadly  dilated  at  outer  third,  this  part  of  the  bone  being  nearly  3  tl 
as  wide  as  the  inner,  and  in  shape  not  unlike  a  horse's  jaw-bone, 
odontoid  process  is  unusually  distinct  and  high.  The  teeth  are  \ 
slender,  strongly  hooked,  and  sharply  and  irregularly  crenate,  the  ei 
having  a  spinose  appearance.  The  scales  are  crowded,  higher  than  k 
atid  wanting  on  the  anterior  half  or  two-thirds  of  the  breast.  Colo 
alcohol  yellowish  brown,  with  a  faint  silvery  lustre  on  sides.  A  nan 
black  band,  about  oue  scale  wide,  extends  around  the  nose,  through 
upper  half  of  the  eye,  to  the  tail,  terminating  therein  the  most  highly 
ored  spetninens  in  a  narrow  vertical  bar.  The  scales  above  the  lili 
baud  are  all  dark-edged.  In  all  the  specimens  the  dorsal  shows  a  li 
submediau  blotch  in  (rout,  crossing  about  4  rays.  In  one  this  blofcc 
so  enlarged  as  to  include  the  whole  anterior  half  of  the  fin,  exeq 
small  space  at  base,  and  a  second  blotch  extends  similarly  across  tl 
posterior  rays,  leaving  only  a  narrow  pale  vertical  stripe  betwi 
Length  of  largest  s])ecimen  2}  inches.  Several  specimens  from 
Illinois  lliver  at  Pekin  and  Peoria,  and  from  Mackinaw  Creek.''   [Fori 

107.— JVOTEMIGONUS  HaUueMque. 
Golden  Shhicrs. 

(Siilbe  DeKay.) 

(Rafinosque,  Journ.  de  Pliy.sitnu!,  de  Chymie  vt  d'Histoirc  NatnreUe,  Paris,  18W» 
type  NoUmigonus  auratua  llaf.  =  Cyprinus  chnfsoleucus  Mitch.) 

Body  subelliptical,  strongly  compressed,  both  back  and  belly  cun 
the  curves  different;  back  narrowly  compressed ;  belly  behind  vei 
fins  forming  a  keel,  over  which  the  scales  do  not  pass.  Tail  not  feM 
Head  small,  conic.  Mouth  small,  termiual,  oblique,  normal,  vli' 
barbels.  Scales  rather  large.  Lateral  line  continuoQ8|  m 
curved.  Dorsal  fin  inserted  behind  the  ventrals.  A] 
base  somewhat  elongate,  of  ftx)m  9  to  18  rays.    Teeth  ' 
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ii;  sorfeoe,  the  edges  of  which  are  more  or  less  orenate.  Alimen- 
uial  shorty  ihoagh  rather  louger  than  the  body.  Size  rather 
Ab  here  understood,  Ifotemigonus  differs  from  the  European 
4$  (Bream)  only  in  the  much  shorter  anal  fin— from  9  to  20  rays  in- 
if  30  to  40.  All  its  species  are  American.  There  is  mnch  varia- 
the  length  of  the  anal  and  in  the  form  of  the  month  among  the 
I  left  in  AbramUj  and  a  rennion  or  a  different  division  of  the 
may  be  necessary,  {uwro^j  back;  r^fUj  half;  r^vo^^  angle;  the 
eing  almost  carinated.) 

ion  of  donal  midw»y  of  body  or  nearer  snont  than  base  of  caudal, 
lal  rajB  9  or  10. 


r.  Swr4#H%w  (C.  &  v.)  Jor. 

jT  moderately  elongate,  compressed.  Headobtose.  IsthmnssmalL 
small,  oblique,  tbe  lower  jaw  included.  Eye  4  in  head*  Dorsal 
midway  of  body,  little  behind  ventrals.    Olivaceous.    Head  5(; 

3}.    D.  10;  A.  9;  teeth  5-^,  with  grinding  surface  and  serrated 

Scales  7-39-^.    South  Carolina.    One  specimen  known. 

ifOM  gmriometu  Co  v.  &  Val.  xvii,  316:  Ckondro9ioma  gard&neum  Cope,  Traos. 
liiL  8oc  Pkila.  1866,  305:  LeueUcMS  gardonew  GUniher,  vii,  358.) 

f.  l«Mw  (Ord.)  Jor. 

f  rather  elongate,  snbfusiform.  Head  moderate.  Snout  subcon- 
kpering.  Mouth  somewhat  oblique,  larger  than  in  the  other  spe- 
le  maxillary  reaching  eye.  Eye  large,  3^  in  head.  Dorsal  nearer 
mout  than  caudal.  Scales  rather  large,  much  deeper  than  long, 
(h  above,  yellowish  beneath.    Head  ^.    D.  8;  A.  10.    Canadian 

{Wrard.) 
fM  ZvdifiM  Grd.  Proo.  Acad.  Nat.  Sci.  Phila.  1856,  203,  and  U.  S.  Pac.  R.  R. 

rays  about  13. 

f.  leptotomvs  (Grd.)  Jor. 

y  rather  elongate,  slender,  the  back  elevated.    Heafl  small  and 

its  profile  continuous  with  that  of  the  back.    Mouth  small,  quite 

e,  the  maxillary  not  reaching  the  front  of  the  large  eye.    Eye  3^ 

cL    Insertion  of  dorsal  fin  about  midway  between  snout  and  base 

dal.    Anal  fin  higli  and  long.    Bluish,  silvery  below.    Head  5; 

3|.  *D.  9 ;  A.  13 ;  Lat.  1.  oo.    Texas.     (Oirard.) 

ht  krtommus  Grd.  Proc.  Acad.  Nat.   Sci.  Pliila.  1856,  203,  and  U.  R.  Mez. 
V  lehih.  60:  AbramUt  Uptosomna  GUnther,  vii,  306.) 

er  baae  of  candal  than  anout. 
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<1 18.  N.  occidentalis  (Baird  &  Girard)  Jordan.  * 

Body  moderately  elongate.  Snout  subconical,  rather  tapering. 
Mouth  oblique,  the  maxillary  not  reaching  orbit.  Eye  large,  4  in  heai 
Brownish  above ;  sides  silvery ;  the  belly  speckled  with  gray.  D.  10; 
A.  11.    Tulare  Valley,  California.    {Oirard.) 

{Leuco8omus  oocidcnialia  Baird  &  Girard,  Proc.  Acad.  Nat  Sci.  Pbila.  1854, 137: 1»- 
ilu8  occidentaliB  Girard,  U.  S.  Pac.  R.  R.  Surv.  x,  280:  Abrami$  ooddemiaiU  GaDtber,?ii, 

305.) 

aa.  Anal  rays  about  13  (12-14). 

419.  Rf.  chrysoleHCUS  (Mitch.)  Jor. — Oolden  Shiner;  Bream. 

Body  moderately  elongate,  strongly  compressed.     Head  short,  mb- 
conic,  compressed,  the  profile  somewhat  concave.     M#Qth  small,  ob> . 
lique,  the  upper  lip  on  the  level  of  the  upper  part  of  the  pupil,  the  mai' 
illary  not  reaching  the  front  of  the  eye.    Eye  moderate,  about  4  in  head,    j 
Fins  medium.    Color  clear  greenish  above;  sides  silvery,  with  bri|^t    , 
golden  reflections;  fins  yellowish;  the  tips  of  the  lower  flns  sometiiiMi    [ 
orange  in  spring  males.     Head  4^ ;  depth  3.    D.  8;  A.  13;  'scales  1^ 
51-3 ;  teeth  r>-5.    L.  12  inches.    New  England  to  Dakota  and  Texai;    ; 
everywhere  abundant  in  bayous  and  weedy  ponds.    One  of  the  not 
familiar  and  characteristic  of  our  Cyprinidas. 

(Ci/in-inuH  chrysoleucus  Mitch.  Rept.  Fish.  N.  Y.  1815,  23:  Abramie  verneol&r  IMUft 
N.  Y.  Fanna,  Fish.  191:  Leucosomua  americanus  Storer,  Fish.  Mass.  283:  Siilbe  ammtem 
Cope,  Cypr.  Penii.  1866,  389 :  LeuciscuSj  Leuco8omu9f  Luxilutf  Plargyrue^  SHlhe^  SHiX^ 
or  Ahramis  americanus  of  various  authors  (not  Cyprinue  americanue  L.):  LrnxUtu  9m 
Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1836,  203 :  Abramis  amerioanue  Gttnther,  Tii,  106; 
Jordau,  Ball.  U.  S.  Nat.  Mus.  x,  65.) 

a.  Aual  rays  about  16  (15-18). 

420.  IV.  americanus  (L.)  Jot,— Southern  Bream. 

Body  moderately  elevated,  very  strongly  compressed.     Head  rathei 

broad  and  flat  between  the  eyes.    Mouth  small,  quite  oblique,  the  mtf 

illary  barely  reaching  the  eye.    Eye  very  large  and  prominent^  anterior, 

about  3  in  head.    Dorsal  flu  short  and  very  high,  almost  falcate,  well 

back.    Anal  fin  high  and  long.     Scales  rather  large,  the  lateral  liM 

running  very  low.    Color  pale  olive,  with  silvery  lustre;  lower  finsicd 

in  the  males  in  spring.    Head  4^ ;  depth  3^.    D.  8 ;  A.  16;  scales  8-4}-  f 

2 ;  teeth  5-5.    L.  1 2  inches.    Bi vers  of  the  South  Atlantic  States ;  Ice^fA 

abundant.  *  ^ 

{Cyprinus  americanus  Linn.  Syst.  Nat. :  Leuciscua  baaci  Cnv.  dt  VttL  zri*- 
migonuM  ischanua  Jordau,  Ann.  Lye.  Nat.  Hist.  N.  Y.  1876,  964;  Jorit 
Nat.  Mus.  X,  65.) 


ai.    CYPRINIDiE LEPIDOMEDA. 
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I08.-RICHARDSONIi;§  Girard. 

I  (Olrtrd,  Pwic.  Acad.  Nat.  8ci.  PLUik  I85(J,  201:  type  Cj/prinmi  balUalna  Rich.) 

Body  obloug  or  elevated,  gtxougly  compressed,  nead  rather  small. 
[Month  teruiimd,  oblique,  jaws  normal;  no  barbeLs.  Teetli  2,  5-5,  2, 
L',  5-4y2,  booked,  without  giimliug  siufiu-e,  the  edges  entire.  Gill- 
very  aiualL  Belly  compreHsed  bebind  ventral  finSj  the  scales 
«iDg  over  iU  edge.  Back  of  tuil  not  keeled.  Bciiles  ratber  smalL 
h\tmx\  line  continuon-s,  decurved.  Dorsal  fin  well  bebind  tbe  ventrals. 
Anal  basis  elongate.  American;  closely  related  to  tbe  Eui^pean  genus 
AtlmrnuM,     (Dedicated  to  Sir  Jobn  Rieburdson.) 

411*  B.  Iialteatus  (Btch.)  Qrd. 

Body  strongly  compressed  and  somewhat  elevated.     Head  small,  the 

[liMmt  rather  short  and  conical.     Month  terminal,  oblique,  the  lower  jaw 

lliKlitly  projecting  beyond  tbe  upper.    Eye  large,  3 J  in  head.    Coloni- 

lipB  plain,  the  sides  bright  silvery,  crimson  in  males  in  spring.     Anal 

leaudal  large.     Dorsal  low,  much  bebin*!  veutrals.     Base  t>f  anal  4^ 

|u»  length.      Qead  4J;  depth  3^.     D.  10;  A,  17  or  IB;  Vert.  40;  Lat  L 

13-^2-0;  teetli  2,  6-4,  2.    Columbia  River  and  northward  ;  abundant. 

(fy/jrina*  (AhramU)  lalUatus  Hklmnlsou,  Fiirima  Bor.-Aiiior,  lii.  :)01 :  likharditomun 
^iimtn*  linl.  V.  8.  Pac.  R.  R.  Sutv.  x,  1Ii>i:  Abtamit  balUatiw  Giititbcr,  vii,  309.) 

in.  II.  laterali«»Grd. 

lt<»cly  slenderer  and  less  compressed.  Mouth  moilerate,  terminal,  ob- 
lique, jaws  equal.  Anal  basis  5J  in  length.  Bhickish  above;  a  dark 
l-itonil  band;  the  interspac^e  and  belly  pale;  crimson  in  males  in  sum- 
tter,  Head  4J;  depth  33-4.  D.  10;  A.  14 ;  scales  i;i-r»5-l>;  teeth  2, 
[8^2.    Columbia  liiver  and  streams  about  Paget  Sound, 

wiuM  tatetalis  ilul  Pror.  Aeacl.  Nut.  SvL  l>hila.  1856,  *20ii,  ami  U.  S.  Fii€. 
r.  Kluh.  'J79;  Ahramh  lateralis  UUuther,  vii,  309,) 

lOi>.-Lf:PII>aifl£I»A  Cope. 

,Pror,  Ami^r.  Phil.  Hoc,  Philj*.  1S74,  131:  type  I^idomtda  vWata  Co|h\) 

Hwly  elongate.     Mouth  terminal,  without  barbels.     Teeth  2,  4-4,  2, 

llKH>ked^  without  grindiirg  surface.     Scales  small.      Lateral  line  com- 

f^ti^   Dorsal  fln  with  a  strong  8pine,  composed  of  two,  the  posterior 

I  into  a  longitudinal  groove  of  tbe  anterior-    Inner  lK>rder  of  the 

nl  fins  adiierent  to  tlie  liody.    Dorsal  ftn  inserted  behind  the  veii- 

1>^   Anal  baais  short.    SizejsnialL     (^^ttcJoc,  scaly ;  Meda.) 


■Ita 


252      CONTRIBUTIONS   TO   NORTH   AMERICAN   ICHTHYOLOGY — ^ITl 

423.  L.  vittata  Cope. 

Body  rather  stout.  Head  wide  and  flat  above,  slightly  depressed  be- 
hind  the  eyes.  Muzzle  obtuse,  not  prominent.  Month  terminal,  oh 
lique.  Eye  3f  in  head.  Scales  small,  covering  the  whole  body  except 
the  space  behind  the  i)ectorals ;  26  series  above  the  lateral  line  and  5< 
in  front  of  the  dorsal.  Preorbital  bone  trepezoidal.  Second  dona 
spine  as  long  as  the  tirst,  and  wider.  Dorsal  rays  somewhat  enlarge! 
and  ossified.  Pectoral  rays  scarcely  enlarged.  Color  silvery ;  a  lead 
colored  lateral  band  and  a  black  dorsal  band.  Head  3| ;  depth  4^.  D 
II,  7;  A.  9;  teeth  2,  4-4,  2.  L.  3^  inches.  Colorado  Chiquito  fiiVer, 
Arizona.    (Cope.) 

(Cope,  Proc.  Amer.  Phil.  Soc.  Phila.  1874,  131,  and  Zool.  Wheeler's  Expl.  W.  lOW 
Met.  V,  642.) 

494.  Ij.  JarroTli  Cope. 

Body  more  elongate.    Mouth  nearly  horizontal,  lower  jaw  somewbat 

projecting.    Eye  larger  than  in  L.  vittata,  3^  in  head,  the  maxfllii} 

reaching  its  anterior  border.    Spines  slender.    Scales  very  small  ani 

difficult  to  detect,  51  series  before  the  dorsal  fin.    Olivaceous ;  a  medial 

black  vertebral  band ;  sides  silvery  5  bases  of  ventral  fins  red.    Head  4; 

depth  5.    D.  II,  7;  A.  9;  teeth  2,  4-4,  2.    L.  3  inches.    Colorado  Chi 

qui  to  Eiver,  Arizona.    (Cope,) 

(Cope,  Proc.  Acivd.  Nat.  Sci.  Phila.  1874,  133.  and  Zool.  Wheeler's  Expl.  W.  lOOtl 
Mer.  V,  643.) 

no.— MED  A  Girard. 
(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  191:  type  Meda/ulgida  Grd.) 

Body  elongate.  Mouth  terminal,  normal,  no  barbels.  Teeth  1,4-4,1 
hooked,  without  grinding  surface.  Body  entirely  scaleless.  Pins  as  ii 
Lepidomeda,  Size  small.  {Meda,  a  classical  feminine  name,  of  no  ooa 
ceivable  application  to  these  singular  fishes.) 

495.  IVI.  flilRida  Grd. 

Body  slender,  elongate,  compressed.  Head  elongate,  suboonifld 
the  snout  rounded.  Mouth  large,  subterminal,  slightly  oblique,  th 
lower  jaw  included,  maxillary  extending  to  below  orbit.  Second  dMi 
spine  highest ;  dorsal  behind  ventrals.  Coloration  silvery.  D.  II,  7  2  ^ 
8;  teeth  1,  4-4,  1.    Rio  Gila.     {Oirard.) 

(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  191;  GUnther,  vil,  963.) 
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lllr- PI«A€KIPTEBV6  Ciope. 
3.  Amer.  PiiiL  8oc.  Phila.  1874,  301 :  type  Ploffopteims  argentianmua  Cope.) 

lender.  Month  terminal,  a  barbel  at  the  extremity  of  the  max- 
eeth  2,  5-4,  2,  hooked,  withont  grinding  surface.  Body  en- 
leleflB.  Fins  as  in  Meda  and  Lqridomeda.  Size  small,  (ria/n/, 
:rc/»oy,  fin;  in  allnsion  to  the  armatnre  of  the  dorsal  fln.) 


I  Cope. 

ender.  Head  rather  broad,  the  muzzle  slightly  depressed,  over- 
tbe  rather  small,  horizontal  mouth.  Lips  thin,  the  maxillary 
front  of  eye.  Eye  moderate,  4^  in  head.  Dorsal  fin  entirely 
mtrals,  the  first  spine  curved,  longer  than  the  second ;  soft 
je  dorsal  thickened  and  ossified  at  base ;  fifth  ray  of  the  ven- 
i  to  the  abdomen  by  a  membrane  for  nearly  its  whole  length; 
vys  osseous  at  base.  Lateral  line  complete,  slightly  deflexed. 
\r  silvery ;  dorsal  region  dusky,  with  minute  black  dots.  Head 
6.  D.  II,  7 ;  A.  10;  teeth  2,  5-4,  2.  l'  2^  inches.  San  Luis 
i^estem  Colorado.    (Cope.) 

tw.  Amer.  Pbil.  Soc.  Phila.  1874,  130,  and  ZooL  Wheeler's  ExpL  W.  100th 
.) 

119.— CABA88IU8  NUmod. 

Crucian  Carps. 

rodromns :  typ«^  CffprinuM  oarassius  L.  =  CaroMius  vulgaris  Nilss. ) 

blong,  compressed,  and  elevated.  Mouth  terminal,  without 
Teeth  4-4,  molar,  but  compressed.  Scales  large.  Lateral 
nuous.  Dorsal  fin  very  long,  with  the  third  ray  a  stout  spine, 
serrated  behind ;  anal  short,  with  a  similar  spine.  Yentrals 
ard.  Large  species  of  the  fresh  waters  of  Europe  and  Asia; 
nesticated.  {Carcufsiusj  a  latinization  of  the  vernacular  names 
ropeau  Crucian  Carp,  Harass  or  Karausthe.) 

laratllS  (L.)  Bleeker.— a old-fmh. 

tout,  covered  with  large  scales.  Dorsal  aud  anal  fins  with  the 
rong,  coarsely  serrated.  Coloration  olivaceous,  usually  orange 
»ted  in  domestication.  D.  II,  18;  A.  II,  7;  Lat.  I.  26;  teeth 
12  inches.  China  and  Japan ;  introduced  everywhere  as  an 
I  flsh,  and  now  naturalized  in  many  of  our  eastern  streams. 
I  innumerable. 
r^-^BMa,  Qyst.  Kat. }  GUnther,  vii,  9Sk) 
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118.— CTPBINITS  Linnnns. 
Carps. 

(Artedi ;  LlimaBns,  Syst.  Nat. :  type  Cyprinua  oarpio  L.) 

Body  robust,  compressed,  resembling  that  of  the  BaflEedo-flsh.  Moq& 
moderate,  anterior,  with  four  long  barbels.  Snout  blunt,  Toondri. 
Teeth  molar,  broad  and  truncate,  1, 1,  3-3, 1, 1.  Scales  large.  Lateal 
line  continuous.  Dorsal  fin  very  long,  with  a  stout  spine,  semtol 
behind;  anal  fin  short,  also  with  a  spine.  Large  fishes  of  the  foA 
waters  of  Asia ;  introduced  into  Europe  and  America  as  food-fisheii 
(xuTzpivo^j  the  ancient  name  of  the  Carp.) 

438.  €•  carpio  h.—Carp, 

Body  stout,  more  or  1q3s  compressed,  heavy  anteriorly.  Genenlj 
color  olivaceous.  D.  Ill,  20;  A.  Ill,  5;  scales  5-38-^;  teeth  1^  L^My 
1, 1.  L.  18  inches  or  more.  Fresh  waters  of  Central  Asia ;  iiitzodiiM| 
as  a  food-fish  into  Europe  and  America.  In  domestication  it  hMMg 
into  many  varieties,  distinguished  by  differences  in  form,  nipmrnitliffe 
and  development  of  the  fins. 

(Linnseas,  Syst.  Nat.;  GUnther,  vii,  25.) 

Family  XXXII.— CHARACINID^. 

{The  Churacins.) 

Body  variously  formed,  covered- with  cycloid  scales.  Head 
Margin  of  upper  jaw  formed  mesially  by  the  premaxillaries  and  1 
ally  by  the  maxillaries;  no  barbels;  premaxillaries  not  piuUaulfc 
Teeth  various,  often  incisor-like,  often  wanting.  Branchiostegata  M> 
ally  3.     Gill-membranes  united  to  the  isthmus  or  not     No 


branchiae.  Gills  4,  a  slit  behind  the  fourth.  Lower  pharyngeabH 
truly  falciform,  but  more  or  less  curved,  armed  with  small,  soinetiM) 
villiform,  teetb.  Adipose  fin  usually  present  (absent  in  ErjfikrUkd 
Pyloric  c<Bca  usually  numerous.  Air-bladder  transversely  divided  M 
two  portions,  and  communicating  with  the  organ  of  hearing  by  Mil 
of  auditory  ossicles,  as  in  the  Cyprinidce.  Anterior  vertebra  oe 
and  modified.  A  very  large  family  of  60  genera  and  300  apeci 
iting  the  fresh  waters  of  South  America  and  Africa, 


39.    CHARACINID^ — ^TETRAQONOPTERUS. 
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EE^Iaceof  the  Salmonidcr  and  C ifpr in  id w  of  tlie  Northern  HemispLero. 

A.  single  »p€ciea  reaches  the  United  States. 

m{Chiiracimd€r  GUniher,  vii,  278-3»00  I 

^AiUfhotefiajmitrnt.  I 

tI>Qntition  complete  in  both  jiiws;  gill-open  in  gB  wide,  tlm  TiK?ml»r,in<?9  not  nt- 
tuchcd  to  the  istbmiiR^  nuAal  openings  of  eacji  hUIv  clo^ie  togotber;  teeth 
roRipnM»8ed,  notched.  {Tctragonoptcrintp.) 
?Anal  lin  elongate?  (raya  20-50);  IxjUy  hi  fixmt  of  veurnils  rcjiin*!t5tl ;  premaxlllary 
twth  tu  a  double  nerieB;  a  single  ecrioB  of  t^'t'tli  in  Icjwi^r  jaw,  witli  no  coniual 
lepth  behind  it;  no  canine  teeth;  gill-nikers  Betilbrin..TETRAGOXOPTBRCS,  114, 

114.— T£TRA€i}OMOPTERflS  Cnvien  J 

(Aitjfanax  B.  &  G. ;  PeeciiHrickihy^  GllL)  I 

^!;  Cnvierj  M^tn.  du  Mus.  iv,  455,  181H:  typc^  Tttragoimptfrus  nrffrufcnn  Cnw) 

Body  oblong  or  elevated,  compressed,  covered  witli  moderate  scales. 
BtUf  roouded.   Cleft  of  mouth  medium.    Anterior  teeth  strong,  incisor- 
Hie;  lateral  teeth  ^nmalL     Pi*emaxillary  and  mandibnlar  teeth  siibeqmil 
uiie^  with  a  comi»res8ed^  notehed  crown,  the  llvrnier  in  a  double,  the 
Wtcrin  a  single,  series.     Maxillary  with  few  teeth.    Nostrils  of  each 
fcMe  close  together,  separati^d  by  a  valve  only.    Ijower  pluiryn^eals  ver>^ 
deodor,  curved,  approaching  the  form  in  Cyprinkhe^  armed  with  a  single 
rics  of  slender,  hooked  teeth.    Gillopeniugs  wide,  the  membrani*s 
FfEoefrom  the  isthmus  and  from  eaeh  other.     Gill-rakers  setiform.     Dor- 
kill  flu  midway  of  body,  above  or  just  behind  ventrals.     Anal  tin  long, 
ppodes  about  40,  in  all  the  wanner  parts  of  America.     (rerpd^mvQqj 
iwur-angled;  rrrs/j^  fin  or  wing;  of  no  apeeial  a[ipliciition  to  this  group, 
[tile original  word  used  by  Ivlein  and  lirledi  being  Tetntgonoptrti-M,) 

"^  *■  Body  obtong,  luodcmtely  elevntt-d,  I li*3  depth  lesm  thiin  hiilf  kngth.    ( Jsttfanax  Baird 
4tGir»rd.V) 

^tt.  T*  argentactis  (Baird  Sc  Gimrd)  J.  &  G, 
Ollvaeeous;  a  broad  silvery  band  along  sides;  a  black  spot  at  base  of 
audttl,  running  up  on  the  fin.    Body  oblong,  compressed.    Snout  blunt, 

tovcr  jaw  included.    Dorsal  inserted  above  ^entrids.     Pectorals  rcach- 

[ii|?  veutnds,  the  latter  to  vent.     Head  4  in  length;  depth  :^.     l>.  lOj  A. 

lt(H;al6e(j-^38-(>.    Arkansas  to  Mexico;  probably  abundant;  the  north- 

^most  representative  of  the  family. 

i49tffiniu  artjtffitatuM  B.  A-  G,  Proc.  Acad*  Nat,  Set.  Phila,  vii,  27,  185-1:  ABtyunax 
••im'qlir*  GrU.  U.  S.  Mox,  Bound.  8urv.  Ichth.  74;  Giiiither,  v,  :*80.) 


^B«Nd  &  Olrard^  Proc.  Acad.  Nat,  Soi,  Phila.  Tii,  26,  lb54 :  type  AHyanax  ar^tmlalaw 
^ItQ.    {o0rvdval^  a  ton  of  Hector*) 


JOi 
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Ohdee  M.-ISOSPONDYLI. 

{Tlie  Isospondylous  Fishes.) 
Parietals  present.  Symplectic  present.  No  interclavicles.  Aimw 
acoid  arch.  Anterior  vertebrte  simple.  No  auditory  ossicles.  Phai 
geal  bones  simple  above  and  below,  the  lower  not  falciform.  Gills 
slit  behind  the  fourth.  A  very  large  group,  presenting  many  modi 
tions  of  structure.    (?tf«<;,  equal;  <r7:6>duXoq^  vertebra.) 

{Physostomi  Giintlier,  part.) 

AXALY8I8  OF  FAMILIES  OF  I808PONDYLI. 

•  Tail  dipliy cereal, 
a.  Lateral  margins  of  upper  jaw  formed  by  the  maxillaries. 
h.  Adipose  fin  none;  no  phosphorescent  spots;  body  asnally  scidy;  head  m 
throat  without  barbel, 
c.  Lateral  lino  present, 
d.  Gular  plate  none. 
e.  Air-bladder  none ;  dorsal  posterior,  opposite  anal  and  similar  to  it ;  i 
small,  with  small,  pointed  teeth;  deep-sea  fishes. 

ALEPOCEPHAUDi 

ee.  Air-bladder  present;  dorsal  in  front  of  anaL 
/.  Mouth  small,  horizontal;  posterior  part  of  tongue  and  the  roofc 
mouth  covered  with  coarse,  paved  teeth... Albuudj 
ff.  Mouth  latger,  oblique;  teeth  all  pointed;  those  ou  the  tongue 

Hyodoxtidj 

dd,  Gular  plate  present ;  mouth  large ;  t«eth  all  pointcnl Elopidj 

oc.  Lateral  line  obsolete. 

f/.  Mouth  terminal,  largo ;  maxillary  in  three  parts,  mostly  l>road 

Cliteidj 
gg.  Mouth  small,  inferior;  maxillary  short  and  narrow;  not  in 

partH D0RO80XATU)J 

ggg.  Mouth  very  large,  subinferior;  maxillary  verj-  narrow,  pr« 

backward Enoraulididj 

hh.  Adipose  tin  present  (rarely  absent,  and  the  body  with  phosphorescent  mp 
h.  Throat  with  a  long  barbel ;  scaler  very  small  or  wanting;  n 

large Stoxiatidj 

lih.  Throat  without  barbel, 
i.  Si<leH  with   phosphoreHcent   spots;  oviductK  pret«eut;  dec 
fishes. 

j,  Ps<Mi(lobranchiai  none;  -body  scaly C.-Hauliodontidj 

jj.  Pseudobranchiaj present;  bo<ly nuked.. STERNOPTTCniDti 
ii.  Sides  without  phosphorescent  spots;  oviducts  none. 

SAUtOMOJ 

oo.  Lateral  margins  of  upper  jaw,  like  the  anterior  margin,  formed  by  Clia  pn 
illarieH  ;  adipose  fin  usually  prejwnt. 
k.  Promaxil lanes  short,  with  villiform  teeth ;    nKMitli  i 
bones  of  head  cavernous ;  scales  ctenoid.  .PKROOnox 
kk.  Premaxillaries  elongate;  mouth  large;  bourn  of  InI 
cavernous;  scales  mostly  cycloid. 
7.  Dorsal  short,  nearly  median;  body  iiC«ly.,800Vt 

II.  Dorsal  short,  posterior;  body  scaly..  PabaU 

III,  Dorsal  occupying  nearly  the  whole  \mati§f^ 
•                     body  naked 
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long,  compressed,  covered  with  tbin  cycloid  or  keeled  scales, 
^ed,  prickly  skin.  Head  naked.  Lateral  line  developed.  No 
tfoatli  moderate  or  large.  Margin  of  the  upper  jaw  formed 
maxillaries  and  the  maxillaries,  the  former  being  placed  along 

anterior  edge  of  the  latter.  Teeth  feeble.  Opercular  ap- 
^mplete,  it«  bones  thin.  No  adipose  fin.  Dorsal  fin  long 
K>sterior,  inserted  opposite  the  anal;  pectorals  short,  placed 
1 ;  ventrals  usually  well  back,  sometimes  wanting.  Gill-open- 
vide,  the  membranes  free  from  the  isthmus.  PseudobranchisB 
!^o  gular  plate.    No  air-bladder.    Stomach  curved^  without 

Pyloric  ccBca  in  moderate  number.    Fishes  of  the  deep  seas; 

ecies  known  until  recently.     Lately  3  genera  and  7  species 

described  from  the  abyssal  faunsB  of  the  mid  Atlantic  and 

»Ud0GUnther,  vii,  477.) 

sloid ;  dorsal  and  anal  anbequal,  opposite  each  other;  month  small ;  jaws 
ly  even;  small  teeth  in  jaws,  vomer,  and  palatines.  Alepockphalus,  115. 

lift.— ALEPOCEPHALUS  Risso. 

Acad.  Nat.  Sci.  Tnrin,  xxv,  270,  1H20 :  typo  Alepocephalua  roatraiua  Risso, 
I  the  Mediterranean.) 

long,  compressed.    Mouth  rather  small,  the  snout  somewhat 

Jaws  neariy  equal  in  front ;  a  series  of  small  teeth  in  each 

I  the  vomer  and  palatines.    Eye  very  large.    Gill-raembranes 

parate.    Branchiostegals  G.    Opercular  bones  thin.    Dorsal 

ither  long,  with  a  scaly  base,  opposite  and  similar  to  the 

(torals  and  ventrals  rather  small.    Caudal  moderately  forlced. 

ler  large,  thin  and  cycloid.    Deep-sea  fishes  of  the  Atlantic 

erranean.    (a,  privative;  Af-r'r,  scale;  x£<paXr;^  head.) 

Airclll  Goode  &  Bran. 

indigo-blue,  the  color  extending  to  the  inside  of  the  mouth, 
^ill-membranes.  Body  rather  elongate.  Head  moderately 
d,  subcorneal,  the  lower  jaw  included.  Maxillary  extending 
below  middle  of  eye.  Eye  large,  as  long  as  snout.  Dorsal 
L  advance  of  anal.    Head  4J  in  length;  depth  5J.    D.  22;  A. 

V.  1, 9 ;  pyloric  cceca  15;  B.  6;  scales  7-65-11.  L.  24  inche.^. 
ika;  dredged  at  a  depth  of  200  fathoms.    (Goodc  &  Bean.) 

>  U.  S.  Nat.  Mas.  ii,  55,  1870.) 

1,  Ho,  10 17 
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Family  XXXIV.— ALBULID^. 

(The  Lady-fishes.) 

Body  rather  elongate,  little  compressed,  covered  with  rather  s 
brilliantly  silvery  scales.  Head  naked.  Snoat  conic,  subquadrang 
shaped  like  the  snout  of  a  pig,  and  overlapping  the  small,  inferior, 
izontal  month.  Maxillary  rather  strong,  short,  with  a  distinct  sa] 
mental  bone,  slipping  under  the  membranous  edge  of  the  ver^*  b 
preorbital.  Premaxillaries  short,  not  protractile.  Lateral  margi 
upper  jaw  formed  by  the  maxillaries.  Eye  large,  median  in  head,  y 
a  bony  ladge  above  it,  and  almost  covered  by  an  annular  adipose 
lid.  Opercle  moderate,  firm.  Preopercle  with  a  broad,  flat,  men 
uaceous  edge,  which  extends  backward  over  the  base  of  the  ope 
Pseudobr&nchisB  present.  GiU-rakers  short,  tubercle-like.  Gill-n 
branes  entirely  separate,  free  from  isthmus.  Branchiostegals  al 
14.  A  fold  of  skin  across  gill-membranes  anteriorly,  its  posterior 
edge  crenate.  No  gular  plate.  Both  jaws,  vomer,  and  palatines  y 
bands  of  villiform  teeth.  Broad  patches  of  coarse,  blunt,  paved  t 
on  the  tongue  behind  and  on  the  sphenoid  and  pterygoid  bones. 
eral  line  present.  Belly  not  carinate,  flattish,  covered  with  ordii 
scales.  Dorsal  fin  moderate,  in  front  of  ventrals,  its  membranes  ai 
No  adii)ose  fin.  Anal  very  small.  Caudal  widely  forked.  Pyloric  c 
numerous.    A  single  species  known,  found  in  all  warm  seas. 

( C7«/>ci(lar  group  Albulina  GUnthcr,  vii,  4Gd,  469.) 

116.— ALBVIiA  Gronovins. 

(Gronovins;    Blocli  &  Schneider,  Syst.   Ichth.  1801,  432:    type  Albula  o^iiorl] 
Blocli  &  Schneider  =  7i«ojc  rulpcs  L.) 

Characters  of  the  genus  included  above.    (Latin  albuSj  white.) 

431.  A*  vnlpes  (L.)  Goode. — Lady-fish;  Bone-fish, 

Brilliantly  silvery ;  olivaceous  above;  back  and  sides  with  faint  str 
along  the  rows  of  scales ;  fins  plain ;  axils  dusky.  Upper  lol 
caudal  the  longer.  A  band  of  peculiar,  elongate,  membnuM 
scales  along  middle  line  of  back ;  accessory  ventral  scale  large.  I 
3J;  depth  4.  D.  15;  A.  8;  scales  0-71-7.  L.  18  inches.  Cape  0$ 
Southern  California  and  East  Indies;  abundant  in  tropicals 
much  valued  as  food,  but  beautiful  and  gamy. 

(Etox  tulpes  L.  Syst.  Nat. :  AlbuIa  conorhynchtu  Giintbery  TUy  • 
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Family  XXXV.— HYODONTID^. 
{Tlie  Moon  Eyes ) 
oblong,  compressed,  covered  mtli  moderate-sized,  brilliantly 
cycloid  scales.  Head  naked,  short,  the  snout  blunt.  Mouth 
;e,  oblique,  terminal,  the  jaws  about  equal.  Premaxiilaries  not 
:ile.  Maxillary  small,  slender,  without  evident  supplemental 
rticulated  to  the  end  of  the  premaxillary,  and  forming  the  lat- 
irgin  of  the  upj)er  jaw.  Dentition  very  complete.  Premax- 
nd  dentary  bones  with  small,  wide-set,  cardiform  teeth.  Max- 
with  feeble  teeth.  A  row  of  strong  teeth  around  the  margin 
ongue,  the  anterior  canine  and  very  strong ;  between  these  is  a 
'  short,  close-set  teeth.  Vomer  with  a  long,  double  series  of  close- 
ill  teeth.  Similar  series  on  the  palatines,  sphenoid,  qpd  ptery- 
Sides  of  lower  jaw  fitting  within  the  upper,  so  that  the  denta- 
it  against  the  palatines.  Eye  very  large,  the  adipose  eyelid  not 
leveloped.  Preorbitals  very  narrow.  Nostrils  large,  those  of 
lo  close  together,  separated  by  a  flap.  Gill-membranes  not  con- 
free  from  the  isthmus,  a  fold  of  skin  covering  their  base.  ^No 
•late.  Branchiostegals  8-10.  Gill-rakers  few,  short  and  thick. 
brancbi»  obsolete.  Lateral  line  distinct,  straight.  Belly  not 
1.  Dorsal  fin  rather  posterior.  Anal  elongate,  low.  Ventrals 
veloi>ed.  Caudal  strongly  forked.  No  adipose  fin.  Stomach 
toe-shaped,  without  blind  sac;  one  pyloric  coecum.  Air-bladder 
No  oviducts,  the  eggs  falling  into  the  cavity  of  the  abdomen 
exclusion.  A  single  genus,  with  3  known  species,  inhabiting 
ih  waters  of  North  America. 

mtidtt  Ganther,  vii,  375,  376.) 

1 S  7.— HFODON  Lo  Suenr. 

'Moon  Eyes. 

Le  Sneor,  Journ.  Acad.  Nat.  Sci.  Phila.  i,  334,  181^:  type  Eiodon  tergisua  Le 
Soenr.) 

Tic  characters  included  above,      {fjoeidrj^,  hyoid;    o'.)o5v,  tooth; 

l^  is  the  bone  shaped  like  the  letter  T,  forming  the  base  of  the 

.) 

B  front  of  ventrals  strongly  carinated ;  dorsal  rays  (developed)  9. 

L  A|M#Mles  (Baf.)  J.  <&  G. 

^omprMHed,  becoming  deep  in  the  adult.    Eye  mod- 
aes.  about  3^  in  head,  the  maxUlar^ 


260     CONTRIBUTIONS   TO   NORTH   AMERICAN   ICHTHYOLOOY—T 

reaching  to  beyoDd  its  middle.    Caudal  peduDclo  ratlier  stoatertb 

H.  tergisuSj  and  the  fin  not  so  deeply  forked.    Back  less  arehec 

snout  blunter  than  in  the  other  species,  the  mouth  larger  and 

oblique.     Pectorals  longer  and  ventrals*  shorter  than  in  H.  tei 

Belly  carinated  both  before  and  behind  ventrals.    Bluish;  sides  si 

with  golden  lustre.     Head  4^;  depth  3^.    D.  9;  A.  32;  scales  6 

Ohio  Eiver  to  the  Sa^katchawan;  common  northward. 

{Amphiodan  aloaaidea  Raf.  Joum.  Phys.  Paris,  1819,  421 :  Hyodon  oftryfopda  £ 
fM)n,  Fanna  Bor.-Amer.  iii,  232,  m36 :  Hyodon  okryBopsis  Jordan,  BalL  U.  8.  Nat. 
6S,  1877:  Hyodon  amphiodon  Raf.  Ichth.  Oh.  1820,  42.) 

*  Belly  in  front  of  ventrals  not  carinated;  dorsal  fin  with  11  or  12  developed  n 
t  Belly  behind  ventrals  carinated. 

483.  H«  ter^lsns  Le  Sneur. — Moon  Eye;  Toothed  Herring. 

Body  oblong,  moderately  compressed.  Eye  large,  3  in  head,  th 
illary  barely  reaching  its  middle.  Pectoral  fins  not  reaching  ve 
the  latter  just  short  of  vent.  Belly  behind  ventrals  somewhat  ca 
Color  silvery,  olive-shaded  above.  Head  4J;  depth  3.  D.  12; 
scales  5-55-7.  L.  12  inches.  Great  Lakes  and  Mississippi  ^ 
abiyidant  in  our  larger  streams.  One  of  our  handsomest  fishc 
valued  as  food. 

(Le  Suenr,  Jonm.  Acad.  Nat.  Set.  Phila.  1,  364, 1818:  Hiodon  ohdalut  Le  8a 
367:  Cyprinua  (AhramUt)  smithi  Rich.  Fanna  Bor.-Amer.  iii,  110;  Otlnther, ' 
Jordan,  Ball.  U.  S.  Nat.  Mas.  x,  68,  1877.)  . 

tt  Belly  nowhere  carinated. 

i84«  H.  seJenops  Jordan  &  Bean. 

Body  more  elongate,  little  compressed,  not  elevated.  Belly  n< 
earinate.  Eye  very  large,  2^  in  head.  Pectorals  not  reaching 
to  ventrals.  Clear  silvery.  Head  4j^;  depth  4.  D.  12;  A.  27; 
50.    Cumberland  River  and  southward. 

(Jordan  &  Bean,  Ball.  U.  S.  Nat.  Mas.  x,  68,  1877.) 

Family  XXXVI.— ELOPID^. 

(The  Big-eyed  Herrings.) 

Body  elongate,  not  much  compressed,  covered  with  cycloid 
Head  naked.    Mouth  broad,  terminal,  the  lower  jaw  promineofe 
maxillaries  not  protractile,  short,  the  maxillaries  fonninfr 
margins  of  the  upi)er  jaw.    Maxillary  composed  of  ab 
extending  backward  beyond  the  eye.    An  elongate 
the  branches  of  the  lower  jaw  (like  the  gular 


# 

36.   ELOPID^ ^BiEGALOPS.  261 

of  Tiiliform  teetb  in  both  jaws  and  on  vomer,  palatines,  pterygoids, 
tongae,  and  base  of  skull.  No  large  teeth.  Eye  large,  with  an  adipose 
eydid.  Gill-membranes  entirely  separate,  free  from  the  isthmus. 
BiaDchiostegals  numerous  (20--35).  Gill-rakers  long  and  slender. 
P86adobranchis&  present  or  absent.  Belly  not  keeled  nor  serrated, 
ooyered  with  ordinary  scales.  Lateral  line  present.  Dorsal  fln  over 
or  rather  behind  ventrals.  Caudal  fin  forked.  No  adipose  fin.  Pyloric 
OGQca  numerous.  Two  genera,  not  much  alike,  with  4  or  5  species,  widely 
distributed,  sometimes  entering  fresh  waters. 

(CUpeida  group  Elopina  Gttnther,  vii,  469-472.) 

'Body  elongate,  covered  with  smaU  scales;  anal  fin  smaUer  than  dorsal.    (Elopince,) 

«.  PnadobranchiiB  present Elops,  118. 

*'  Body  oblong,  covered  with  large  scales ;  anal  fin  larger  than  dorsal.    (Megalopinw, ) 
k  PBeadobranchiiB  obsolete Megalops,  119. 

118.— EliOPS  Linnseos. 

Big-eyed  Herrings. 
(liaiueiM,  Syst.  Kat :  type  Elope  saurus  L.) 

Body  elongate,  covered  with  thin,  small,  silvery  scales.  Dorsal  fin 
dightly  behind  ventrals,  its  last  rays  short,  the  fin  depressible  into  a 
Aeath  of  scales.  Anal  fin  smaller,  similarly  depressible.  Pectorals 
and  ventrals  moderate,  each  with  a  long  accessory  scale.  Opercular 
bones  thin,  with  expanded,  membranaceons  borders;  a  scaly  occipital 
Aeath  or  collar.  Lateral  line  straight,  its  tubes  siuiplc.  Pseudobran- 
chi®  present,  large.  Species  2  or  more,  widely  distributed,  remarka 
Nefor  the  development  of  scaly  sheaths.  (cAov,  name  of  some  sea-fish — 
>8word-fish  or  sturgeon;  from  iXdw^  to  drive  or  move.) 

^^*  £•  saaras  L. — Big-eyed  Herring, 

Uniform  silvery,  darker  above.  Gular  plate  3-4  times  as  broad  as 
H  Head  4^;  depth  5-6.  Eye  large,  4-5  in  head.  D.  20;  A.  13 ;  V. 
15;  B.  30;  scales  12-120-13.  L.  24  inches.  Cape  Cod  to  Cape  of  Good 
Hope  and  China.    A  handsome  fish,  not  rare  on  our  Atlantic  coast.   . 

(LiniLSyst.  Nat;  GUnAer,  vii,  470.) 

119,— JHEGALOPS  Lac^pMo. 

Tarpums. 

(Cooinewon;  Lac^pMe,  Hist.  Nat.  des  Poiasons,  v,  289,  1803:  type  Mcgalop$  filamen- 
Uaua  Lac.  =  Clupea  cifprinoideB  Broassonet. ) 

Body  oblong,  compressed.  Head  large,  compressed.  Eye  very  large. 
Miy  narrow,  covered  with  ordinary  scales.    Mouth  large,  oblique. 
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Maxillary  broad,  extending  beyond  the  eye.  Yilliform  teeth  on  } 
vomer,  palatines,  tongue,  sphenoid,  and  pterygoid  bones.  Scales  L 
firm.  Lateral  line  nearly  straight,  its  tubes  radiating  widely  in  ea 
its  scales.  Dorsal  fin  short  and  high,  over  or  behind  ventrals;  las 
of  dorsal  elongate,  filamentous,  as  in  Doroaonia  and  Op^isthanema^ 
fin  long,  falcate,  its  hmt  ray  produced,  its  base  much  longer  thai 
of  the  dorsal.  Caudal  fin  widely  forked.  Pectorals  and  ventrals  i 
long.  Gill-rakers  long.  Anal  fin  with  a  sheath  of  scales;  don 
naked;  caudal  fin  largely  scaly;  nape  with  a  collar  of  large  « 
PseudobranchiiB  none.  Species  of  very  largo  size,  largest  of  the  Cli 
fishes,  found  in  all  warm  seas.    (/liyaXoipj  large-eyed.) 

*  Origin  of  dorsal  behind  the  ventrals. 

486.  M.  tbrissoidcs  (Bloch  &  Schneider)  Giinther.— Tarpufii;  Jew-fi^k, 

Uniform  brilliant  silvery,  back  darker.    Body  elongate,  compr 
little  elevated.    Head  4  in  length;  depth  af.    D.  12;  A.  20;  Lat, 
B.  23.    Dorsal  filament  longer  tlian  head.    Atlantic  Ocean,  em 
fresh  water;  common  on  our  southern  coasts,  and  noted  for  the 
size  of  its  scales,  which  are  used  in  ornamental  work. 

{Clupta  ihrissoides  Bloch  <&  Schneider,  1801,  424;  Gunther,  vit,  472.) 

Family  XXXVII— CLUPEID^. 

(The  Herrings.) 

Body  oblong  or  elongate,  more  or  less  compressed,  covered  with<9 
or  pectinated  scales.    He^ul  naked,  usually  compressed.    Mouth  n 
large,  terminal,  the  jaws  about  equal.     Maxillaries  forming  the  la 
margins  of  the  upper  jaw,  each  composed  of  about  three  pieces, 
maxillaries  not  protractile.    Teeth  mostly  feeble  or  wanting,  varit 
arrangeil.     Gill-rakers  long  and  slender.     Gill-membranes  not 
nected,  free  from  the  isthmus.    No  gular  plate.    Gills  4,  a  slit  behtei 
fourth.     Branchiostegals  usually  rather  few  ((>-16).     Posteriori! 
part  of  opercular  region  usually  with  an  angular  ^margination,  tti^ 
of  the  larger  branchiostegals  being  abruptly  truncate,    Pseudobrtii 
prt\stMit.    ^o  latenil  line  (at  least  in  our  species).    Dorsal  to  BieM 
somewhat  posterior.    No  adijwse  fin.   Ventrals  moderate  or  8maB(j| 
ing  in  Pristigaster).  Anal  usually  rather  long.  Caudal  to  t» 
sometimes  rounded,  sometimes  compressed  and  arm 
mtures.    Genera  15;  species  130;  inhabiting  all  a 
ming  in  immense  schools.    Many  species  i 
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^ba^n  Ihei^e  iiermanently.     Tho  current  genera  are  ill  detoed  and 
»pjKin*nfly  ten)  immeroui*,  and  we  have  followed  Dr.  Gunther  in  refer- 

t;  moAt  of  tliem  to  Clnpea,    Tlie  rudiinentary  teeth  am  exti*emely 
iabli*!  even  in  tlie  same  species, 
H^^vida  gronpii  CXapdna  and  Du9»umierilna  Gilntbor,  vii,  4ilM67. )  I 

lly  roaudctl^  covered  witb  ordinary  settles;  ftiippl(imeiit»l  bcjues  of  maxillary  T^ry 

f,  TttutiuU  8muU,  bcUinrl  iloi^al:  teetb  BmaU,  persistent  on  jaws,  vomer,  palatinefif 

pterygoids,  aod  tongue.... Etrumeus,  1520. 

VontTak  b4?UiW  dorsal ;  teetb  wanting  or  decidiioosA Spratelloldes,  1*21. 

lUy  cofdjiresscdf  armed  witb  bony  serra.' ;  Htipplt^mimtal  bonoa  of  maxillary  broad.  * 

{iluprlnct,) 
6.  Sc^Uv-i  witb  tbi^ir  posterior  margins  ontiro  and  rooudcd.  . 

r,  Lifcsf  ray  of  dorsal  not  prf>duced.  I 

d.  Sc^.-^les  thin,  deciduous Clu^ea,  122«.1 

rfil.  Si^alcs  firm,  ad hervnt,  regularly  arranged H aren"GU1.a»  1SS3.  * 

rtT.  Lawt  ray  of  dorsjil  produced  in  a  long  filament Opisthonkma,  124. 

I>A>  Stult«»  %vitb  tbeir  poiitorior  m;trgins  vertical,  and  pcotlnatt)  or  Htited, 

Brkvoohtia,  125. 

Ida.— ETRtJMEVS  Bleeker.  ^ 

Round  Eerrmgn.  I 

"»ker,  Verb,  Bat.  Gen*  ixv,  Japan,  48:  type  Clupea  nt kmj> it»  Scblegel.  from  Japun.) 

Body  clongat^e,  ftisifurm,  siiljeylindrical,  snout  pointed.     Mouth  ter- 

Diual,  mther  wide,  the  maxillary  extending  to  opi)osite  the  eye,  its  sup- 

pletovntal  pieces  slender;  jaws  and  most  of  the  boneti  of  the  mouth 

riih  small  but  pernmtient  teetb*    Scales  cyeloid,  entire,  very  deddu- 

BnuiehiostegalH  hue,  about  15  in  number.    Pyloric  cceca  nunier 

^Belly  rounded,  covered  with   ordiuary  scales.     Fins  all  small, 

k  specially  so.     Ventrals  behind  dorsal.    Two  species  known, 

frfwv,  abdomen f  d/!t<i«r,  even!) 

*>1.  E.  icf^s  (DeKay)  OUnlbfir.--J?o«ind  Brrrinff,  j 

OltTikceons  al>ovo,  silvery  on  sides  and  below.  Boily  terete  and  fnsi- 
Ilead  slightly  compressed  forwards.     Month  small,  mnxillary 

icluDg  front  of  orbit.  Eye  larfj^e,  equal  to  snout.  Fins  all  very  small. 
I^omcrino  teeth  present.  Head  4  in  leuirth;  depth  G.  D,  1  i;  A.  10, 
lllajitic  coast  of  the  United  States ;  not  common*  i 

I  t€nm  DeKjiy,  Now  York  Fauna,  Fish.  1842,  2<52;  Gihitber,  vi.  4^7,)  I 

131,-SPRATELLOID£S  Blocker.  I 

»'e*if*r,  Verb.  Bat,  Otm.  xxiv,  Hanng,  21*:  typo  Ctupca  argyroiaRia  Blecktjr.) 
B(wl,V  elongate,  sulxryliudrical  or  slightly  comi>i'e8sed,  covered  with 
(lesDite^zed  deciduous  scales.     Abdomen  obtuse,  without  keel  or 
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serrature.    Mouth  essentially  as  in  Clupea.    Teeth  none,  or  minnte 
deciduous.    Gill-membranes  separate,  with  about  G  flat  branchioete 
Pseudobranchise  well  developed.     Dorsal  opposite  ventrals;  ans 
short.    Stomach  with  long,  blind  sacj  pyloric  cceca  in  moderate 
ber.    Pacific  and  Indian  Oceans.    (SpratelluSy  sprat ^  sldu^y  resembla 

488.  8.  bryoporusi  Cope. 

Form  compressed,  moderately  elongate.  Belly  rounded,  excep 
tween  ventral  fins  and  vent,  where  it  is  angular.  Maxillary  b 
flat,  reaching  to  opposite  middle  of  pupil.  Yentrals  a  little  in  fix 
middle  of  dorsal.  Lower  flns  short  Pectorals  2^  in  distance  tc 
trals.  Golden;  bluish  above.  Top  of  head  with  a  bifurcate  depre 
filled  with  delicate,  branching  mucous  tubules;  opercular  and 
frontal  regions  with  similar  tubes.  Head  5;  depth  4}.  D.  18;  i 
scales  61-12.    L.  14  inches.    Coast  of  Alaska.    {Cope.) 

(Cope,  Proc.  Amer.  Phil.  Soc.  Pbila.  1873.) 

133.— CLUPJEA  LinnaBas. 

Herrmga, 

(Clupea,  Alosa,  PomolobuB,  Meletta,  Spratella,  etc.,  of  anthorB.) 
(LinnsDUH,  Syst.  Nat. :  type  Clupea  harengus  L.) 

Body  oblong,  more  or  less  compressed.  Mouth  moderate,  ten 
the  jaws  about  equal,  or  the  lower  projecting  Teeth  feeble,  vari 
placed,  rarely  absent.  Mandibles  very  deei>  at  base,  shutting  5 
the  maxillaries.  Gill-rakers  more  or  less  long  and  slender,  nami 
Scales  thin,  cycloid,  deciduous,  entire,  rounded  posteriorly.  Don 
rather  short,  nearly  median,  beginning  in  advance  of  ventrals,  it 
terior  ray  not  prolonged  in  a  filament.  Yentrals  present.  Anal 
erate.  Belly  compressed,  more  or  less  strongly  serrated,  at  lea 
hind  ventrals.  Species  very  numerous;  found  in  all  seas.  (Latin  o 
a  herring.) 

Our  species  may  be  divided  as  follows : 

•  Vomer  with  an  ovate  patch  of  teeth ;  veutral  Berratores  weak ;  herriogs  (CU 

harengwSj  mk 
••Vomerine  teeth  none, 
t  Cheeks  longer  than  deep,  the  preopercle  produced  forward  below.    (PoWM 
Raf.) 

a.  Ventral  serratures  weak .—.  — -^ 

aa.  Ventral  serratures  strong. 

b.  Jaws  with  persistent  teeth 

hb.  Jaws  without  persistent  teeth  (Meletta  VaL). 


ttCheeka  deeper  than  long;  shad  (Alosa  CaYier)... 
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with  «n  ovate  patch  of  teeth ;  ventral  serratures  weak;  herrings.  {Clupea.) 
!•  harenvos  h.—Common  Herring;  <*  WhitebaW  (young). 
}h;  silvery  below,  with  bright  reflections.  Body  elongate,  com- 
L  Scales  loose.  Oheeks  longer  than  high,  the  junction  of  the 
)le  and  preopercle  under  middle  of  eye.  Maxillary  extending  to 
of  eye.  Upper  jaw  not  emarginate.  Lower  jaw  much  project- 
>ill-raker8  very  long,  fine  and  slender,  about  40  on  the  lower 
'  the  arolu  Eye  longer  than  snout,  4  in  head.  Dorsal  inserted 
behind  middle  of  body,  in  front  of  ventrals.  Pectorals  and  ven- 
hort ;  anal  low.  Abdomen  serrated  in  front  of  ventrals  as  well 
ind.  Peritoneum  dusky.  Head  4^;  depth  4^.  D.  18;  A.  17; 
57;  ventral  scutes  28+13;  vertebrae  56.  Atlantic  Ocean;  abun- 
a  the  coasts  both  of  Europe  and  America.    Spawns  in  the  sea. 

.  Syst.  Nat. ;  Gttnther,  vii,  415 :  Clupea  elongata  he  Sueur,  Joum.  Acad.  Nat. 
la,  1,234.) 

^  ■iirabllis  Giranl.— Ca/t/omia  Herring. 

ih  above;  sides  and  below  silver^*;  peritoneum  dusky.  Lower 
rongly  projecting;  upper  jaw  not  emarginate  Belly  scarcely 
58sed  in  front  of  ventrals,  serrate  only  between  ventrals  and 
Gill-rakers  very  long  and  slender.  Vomerine  teeth  weaker  than 
arengus;  usually  a  few  teeth  on  tongue  and  prcmaxiUarj'.  Ver- 
Edso  fewer,  30  +  20=50.  Insertion  of  dorsal  slightly  nearer  front 
than  base  of  caudal.  Head  4^;  depth  4.  D.  IG;  A.  14;  Lat. 
Pacific  coast  of  North  America.  Very  similar  to  C.  harengus^  and 
r  abundant. 

■d,  Proc  Acad.  Nat.  Sci.  Phila.  1854,  138;  GUutlior,  vii,  418.)  , 

rioe  teeth  none. 

eeka  longer  than  deep,  the  preopercle  produced  forward  below.     (Pomolohus 

Rafinesqne.*) 
a.  Ventral  serratures  weak ;  mouth  entirely  toothless. 

\  sagax  Jenjns. — California  Sardine;  Sadina. 

k.  bluish  above;  silvery  below;  a  series  of  round  black  spots  on 
'el  of  the  eye,  running  backward,  bounding  the  dark  color  of  the 
similar  smaller  spots  above,  forming  lines  along  the  rows  of  scales ; 
spots  rarely  obscure  or  wanting,  especially  in  old  examples ;  tip  of 
^w  yellow ;  lower  part  of  dorsal  yellow ;  peritoneum  black.  Body 
iMid^y  subsiform,  slenderer  and  less  compressed  than  a  herring, 
**foad.  Ventral  serratures  very  weak.  Maxillary  reach- 
' :  type  Pojwlg*  ^^nit  Rafinesquc.    ( n6J^  c , 
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ing  nearly  to  middle  of  eye.  Mandible  little  projecting,  the  tip  in 
Gill-rakers  longer  than  eye,  very  slender  and  nameroos,  close  si 
ercles,  top  of  head,  and  scapular  region  with  conspicaoos  bn 
tubes  and  strise.  Insertion  of  dorsal  considerably  nearer  sno 
base  of  caudal.  Pectorals  and  ventrals  with  sheathing  scales. 
4;  depth  5.  D.  15;  A.  17;  Lat.  1.  53;  scutes  18+14.  L.  12 
Pacific  coast  of  North  and  South  America ;  very  abundant,  sf 
in  the  sea.  Besembles  the  European  Sardine  (C.  pilchardus)^ 
no  teeth,  and  the  belly  less  strongly  serrate. 

(Jenynn,  Zool.  Beagle,  Fish.  134:  Meletta  ccBrulea  Girard,  U.  S.  Pac.  R.  R. 
:m:  Alosa  musica  Grd.  U.  S.  Nav.  Astron.  Exped.  Zool.  246:  Alamaa  eaXifor 
Proo.  Acad.  Nat  Sci.  Phila.  1862,  281;  Gttnther,  vii,  443.) 

aa.  Ventral  seiratures  strong. 

6.  Jaws  with  persistent  teeth,  at  least  on  premaxillaries,  and  sometime 
physis  of  lower  jaw. 

442.  €•  chrysochloris  (Raf.)  Jor.  &  Gilb.— OAio  Shad;  Skigfack. 
Brilliant  blue  above;  sides  silvery,  with  golden  reflections; 

spot  behind  opercle.  Body  elliptical,  highest  near  the  middl< 
compressed.  Head  rather  slender  and  pointed,  .its  upper 
straight.  Lower  jaw  strongly  projecting,  its  tip  entering  the 
upper  jaw  emarginate.  Premaxillary,  and  often  tip  of  lower  Ja 
moderate-sized  teeth.  IVIaxillary  large,  reaching  to  opposite  p 
part  of  eye.  Eye  large,  well  covered  by  adipose  eyelid.  Fins  m< 
Caudal  i)eduncle  slender,  the  caudal  widely  forked.  Gill-rakc 
paratively  few,  short,  stout,  and  coarse,  about  23  below  the  angi 
arch.  Opercles  with  radiating  and  branching  striae.  Peritoneu 
Head  3J;  depth  SJ.  Eye  shorter  thaq  snout,  ^  in  head.  D.  16 
Lat.  1.  52;  ventral  scutes  20+  13.  L.  15  inches.  Gulf  of  Mex 
Mississippi  Valley;  abundant,  and  resident  in  all  the  larger  s 
and  introduced  through  the  canals  into  Lake  Erie  and  Lake  Mi 
A  handsome  fish,  not  valued  for  food. 

(Pomolobun  chrifsochloriH  Raf.  Ichth.  Oh.  1820,  aS.) 

b.  Jaws  without  persi^itfut  teeth;  a  few  teeth  usually  present  on  the  tongfMb 

Val.) 

443.  C.  mcdiocris  }tlitchi\\.— Hickory  Shad;  Tailor  Herrimg;  FaU&nk 

Bluish  silvery;  sides  with  rather  faint  longitudinal 
comi)aratively  long,  the  profile  straight  and  not  veiy 
eUiptical  than  in  the  others  and  less  heavy  forwY 
siderably  projecting;   upi)er  jaw  emargiiv> 
emarginate  below  and  behind  than  in 
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3d  nearer  snont  than  base  of  caudal.    Peritoneum  pale.    Head 

3|.    D.  16;  A.  21;  Lat.  I  50;  ventral  scutes  20  +  16.    New- 

i  to  Florida;  rather  common.    Little  valued  as  a  food-fish. 

Trans.  Lit.  ^  Phil.  Soc.  N.  Y.  i,  451:  Clupea  mattowacca  GUnther,  vii,  438: 
a  Storer,  Proc.  Boat.  Soc.  Nat.  Hist,  ii,  242,  and  Hist.  Fish.  Mass.  162.) 

^emails  Mitch. — Alewife;  Branch  Herring;  Gaspereau, 

bove;  sides  silvery;  indistinct  dark  stripes  along  the  rows  of 
I  blackish  spot  behind  oi>ercle.  Body  rather  deep  and  com- 
leavy  forward.  Head  short,  nearly  as  deep  as  long,  the  pro- 
^hat  steep  and  slightly  depressed  above  the  nostrils.  Maxil- 
iding  to  posterior  margin  of  pupil.  Lower  jaw  somewhat  pio- 
upper  jaw  emarginate.  Eye  large,  slightly  longer  than  snout, 
d.  Gill-rakers  long,  30-40  below  the  angle  of  the  arch,  shorter 
ter  than  in  C.  sapidissima.  Lower  lobe  of  caudal  the  longer. 
1  high,  a  little  higher  than  long,  its  height  6^  in  length  of  body, 
depth  3J.  D.  16;  A.  19;  Lat.  1.  50;  scutes  21  + 14.  Perito- 
le.  Atlantic  coast  of  the  United  States;  abnndant;  entering 
X)  spawn;  land-locked  in  the  lakes  of  Western  New  York. 

,  Eopt.  Fish.  N.  Y.  22.  and  Trans.  Lit.  &  Phil.  Soc.  N.  Y.  i,  454 :  Clupea 
1^119  Wilson,  Rees's  Eucycl. :  Alosa  tyrannua  Storer,  Hist.  Fish.  Mass.  156: 
p9eudokarengu9  Gill,  Kept.  U.  S.  Fish  Com.  1871-72,  811:  PoMohbu9  vernalh 
lean,  Bull.  Essex  Inst.  lt^9,  24.) 

BStiiralfS  ^ItchiW.^GIat  Herring ;  Blue-hack. 

imilar  to  the  preceding,  from  which  it  is  best  distinguished  by 
i  peritoneum.  The  fins  are  lower  and  the  eyes  smaller.  At- 
ast,  appearing  later  than  the  preceding;  less  abundant  and 
able  as  a  food-fish. 

Tstiralis  Mitch.  Trans.  Lit.  &  Phil.  Soc.  N.  Y.  il,  1811,  45C:  Ahsa  cyanonoton 
St.  Fish.  Mass.  IGl :  Pomolobus  wativalis  Goode  &  Bean,  Bull.  Essex  Inst. 

leepcr  than  long,  the  preoporclc  scarcely  prolonged  anteriorly  helow;  no 
eth,  or  a  f^w,  caducous,  on  the  jaws;  shad.     {Alosa  Cuvier.*) 

kapidissima  Wilson. — Common  Shad. 

above;  sides  white  or  silvery;  a  dark  spot  behind  opcrele,  and 
es  several  along  the  line  dividing  the  color  of  the  back  from 
he  sides;  axil  dusky;  peritoneum  white.  Body  comparatively 
loath  rather  large,  the  jaws  about  equal,  the  Jower  fitting  into 
*~  ^he  tip  of  the  upper.     Preorbital  moderate.    Cheeks  much 


^  91. 1B29:  type  Cl^pea  alasa  L.     (Latin  alausa  or  alotiaj  on 
lermMl  0!!$$,  Latin  halec. ) 
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deeper  than  long,  the  preopercle  extending  little  forward,  joining  tto 
mandible  at  a  point  rather  behind  the  eye.  Gill-rakers  extremely  kmg 
and  slender,  much  longer  than  eye,  aboat  60  below  the  angle  of  the 
arch.  Fins  small.  Dorsal  mach  nearer  snoat  than  base  of  caodaL 
Head  4J5  depth  3.  D.  15;  A.  21;  Lat.  1.  60;  ventral  scutes  21  +  16 
Atlantic  coast  of  the  United  States;  ascending  rivers  to  spawn.  Oih 
of  the  most  important  of  our  food-fish.  Also  introduced  on  the  Padtti 
coast. 

(Wilson,  Rees^s  Encyclopedia:  Alosa  proMtabilis  DeKayj  New  York  Fsana,  Fifth.  iSo 
Alosa  BapidisHma  of  most  late  American  writers. ) 

133.— HABE1VOIJE.A  Valenciennes. 

(Valenciennes,  Hist.  Nat.  Poiss.  xx,  277,  1847:  type  Harengula  latuliu  Val.) 

Chsuracters  essentially  those  of  the  genus  Clupeay  except  that  tb 
scales  are  firm,  adherent,  and  regularly  arranged.  (Latin  dimiuntiT 
of  harenguSj  herring.) 

447.  H.  pensacolae  Ooode  &  Bean. 

Body  deep,  with  projecting  belly,  formed  mach  as  in  tiie  Ad 
Head  very  short.  Scales  of  the  back  in  front  of  dorsal  ¥rith  radulni 
striffi  and  sharply  serrated  edges;  other  scales  smooth,  with  irregili 
but  unarmed  free  margins;  scales  all  marked  with  wavy  lines,  Bom 
times  forming  reticulations.  Lower  jaw  rather  long,  maxillary  Q 
tending  beyond  front  of  orbit.  Teeth  very  small,  inconspicuous  in  tb 
jaws.  A  large  patch  of  asperities  on  the  tongue.  Gill-rakers  fine,  cl<» 
set,  shorter  than  the  eye,  about  50  below  the  angle.  Eye  large,  Iwigfl 
than  snout,  3  in  head.  Head  4;  depth  3.  D.  16;  A.  17;  Lat  L# 
scutes  12  behind  ventrals.     Pensacola,  Fla.    {Ooode  cfe  Bean,) 

(Harengula  pensacolcB  Goode  &  Bean,  Free.  U.  S.  Nat.  Mus,  1H79, 152.) 

124.-OPlSTHONJEifIA  GiU. 
Thread  Herring. 

(Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1861,  ^7:  type  Clupea  thri$$a  Osbcck.) 

Characters  essentially  those  of  HarenguUi^  except  that  the  last  itji' 
the  dorsal  is  produced  in  a  long  filament  as  in  Dorosoma.  (^ffc#^te 
hind ;  ^'itixa^  a  thread.) 

448.  O.  thrissa  (Onbcek)  Gill. 

Bluish  above;  silvery  below ;  an  indistinct  bluish  shouMer 
scale  on  the  back  with  a  dark  spot,  these  forming  longiii 
Body  oblong,  compressed.    Belly  strongly  serrate.   T 
teeth.    Jaws  toothless;  lower  jaw  slightly  projee' 
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pii^wrllMo  muUpe  %f  orbit.  Gill-rakers  very  lon^  and  sleiiden  Dor- 
Ipilfln  iuserted  in  front  of  ventxiils,  mueli  nearer  snout  than  biise  of  can- 
^PL  Doraal  filament  abont  as  Iod^  a«  be^d*  Anal  very  low.  Paired 
fins  ftmall.  Sculcs  nitber  firm,  Bmooth.  Head  4;  deptb  Sh  in  lengtb. 
ffl.  IP;  \.  24 ;  Lat  L  50;  scntes  17  +  li.  Atlantic  coasts  of  Aioenca, 
hhiefly  nontbwanl,  the  ilosb  8aid  to  l>e  sometimes  poisonous, 

I  (CIttpca  lAHaia  Oaheck,  Rciao,  ^3(5;  Clupm  thrma  Gilnther,  vii,  4:i2:  Clupm  Ubertntia 
Bttnther,  ¥iif  43Ii|  Favitic  cosuil  uf  Central  and  South  America^  is  at  letiet  very  aitiiilar.) 

I  19§,-BR£VaORTIA  Gill. 

Menhadens, 

(OfU,  Proc,  Acad.  Nat.  ;ici.  Phila.  1801,  37:  typo  C/wjim   mtmh^en  Mitch.  =  C/nj^c 

■  fjffdititiui  Latrob^.) 

I  Bikly  elliptical,  conipreRsed,  deepest  anteriorly,  tapering  behind. 
"DriKl  very  large.     Cheeks  deeper  than  long.      Month  large,  the  lower 

jaw  ioclnded.  Ko  teeth.  GillrakerH  very  long  and  slender,  densely 
pftt.  Gill-awrhes  angularly  bent.  Scales  deeper  than  long,  closely  im- 
lUteted,  their  exposed  edges  vertical,  and  fluted  or  i>ectinated.  Dor- 
^Klln  low,  rather  posterior.  Anal  fla  smalL  Intestinal  canal  elongate. 
P*^tonenm  dusky.    Species  few,  inhabiting  the  Atlantic.    (Dedicated 

^*>  J.  Carson  Brevoort.) 

r^cmli^  irith  their  edges  entire,  flutetU 
^^%*  B.  patronus  Goodfs 

Head  larger  than  in  B,  tijrannm.  Fins  long,  the  height  of  the  dorsal 
^'^'^ater  than  the  length  of  the  maxillary;  that  uf  the  anal  more  than 
P>Uf  the  height  of  the  maxillary.  Pectorals  reaching  iK^yond  front  of 
P^itraUi;  insertion  of  dorsal  in  front  of  veotralsj  just  behind  the  middle 
Point  between  the  snout  anil  the  base  of  the  caudal.  Scales  moderate, 
F^tb  their  margins  entire,  fluted.  Axillary  appendages  large.  Large 
^ales  at  base  of  pectoral.  Operculum  delicately  stiiated.  Grienrsh 
fruy  above;  sides  silveiy,  witU  brassy  lustre;  scapular  blot€h  incon- 
U'lcmonn.  He«,cl  3  in  length;  depth  2^.  D.  19;  A.  22;  Lat.  1.  THMJa. 
9  dlf  of  Mexico.  ( Ooode. ) 
B<^3ttode,  Vroc,  U.  8  Nat.  Mu«.  i,  t^,  lOTB.) 

■  ^alM  nvurywUero  with  their  oil^es  Sftrongly  aerratetl. 

i^O.  B«  Ijrninilltit*  (LatroWO  Qoodc—Mmhadtn ;  Moubmker;  Bonypthi  White- 
"  /lA;  Bng-Jish;  FaUhack ;   Yr.UoW'tail 

tlead  and  jaws  shorter  than  in  B.  patronm.    Fins  comparatively  short, 

wT*'^  icciin  {OniMcm  prmptffUitQr  Latroho)  is  found  in  the?  iiioiithaof  avery 

P^'  .  '*  the  indiTldualsof  this  speciea.    The  spc^^iflo  namca  both  of  the  Ittih 

P^  '  '^oon  refer  to  this  pciiHariry,  the  ancient  Eouiati  nilers  (^^^  ran  at)  having 

"^^  tij'-ir  iA*<ter»  {prm^MtaUtrt'M)  tt»  ta»ic  fhfsir  food  before  theui,  lo  prevent  iMiiaoning. 


yi^Jh 
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the  height  of  the  dorsal  less  than  the  length  of  t^e  maxillary;  height  m 
anal  less  than  half  the  length  of  the  maxillary.  Pectorals  not  reachiiM 
to  ventrals.  Dorsal  inserted  slightly  behind  ventrals,  abont  midwa 
between  snont  and  base  of  candal.  Scales  moderate,  strongly  serratea 
arranged  very  irregularly.  Operculum  strongly  striated  or  almost  smoofl 
{v3,r.  aurea).  Gill-rakers  much  longer  than  eye.  Bluish  above;  sidv 
silvery,  with  a  strong  brassy  lustre ;  fins  usually  yellowish ;  a  conspicuov. 
dark  scapular  blotch,  behind  which  are  often  smaller  spots.  Head  3-^ 
depth  3.  D.  19;  A.  20;  Lat.  1.  60-80;  ventral  plates  20+12.  L.  12-1 
inches.  New  England  to  Brazil;  very  abundant  southward,  spawning  /. 
the  sea.  Held  in  no  esteem  as  a  food-fish,  but  very  valuable  for  oil  anc 
manure;  the  young  canned  as  sardines. 

(Clupea  tffrannus  Latrobe,  Trans.  Amor.  Phil.  Soo.  Pbila.  v,  77, 1802:  Cl»pea menhaden 
MltohiU,  Trans.  Lit.  &  Phil.  Soo.  N.  Y.  i,  453, 1814 :  Clupea  menhaden  GUnther,  ^ni,  496: 
Clupanodon  aureus  Agassiz,  Spix.  Pise.  Bras.  52  (Brazilian  var.  aurea  Qoode):  Ch^ 
aurea  Giinther,  vii,  437:  Alosa  menhaden  Storor,  Hist.  Fish.  Mass.  337;  Goode,  Proc.  U.S. 
Nat.  Mas.  1, 5,  31, 1878;  Goode,  Rept.  U.  S.  Fish  Comm.  for  1877,  complete  biography.) 

Family  XXXVIIL— DOROSOMATIDiE. 

(The  Oizzard  Shads.) 

Body  short  and  deep,  strongly  compressed,  covered  with  thin,-  decid- 
uous, cycloid  scales.  Belly  compressed  to  an  edge,  which  is  armed  with 
bony  serratures.  Head  naked,  short,  rather  small.  Mouth  small,  in- 
ferior, oblique,  overlapped  by  the  blunt  snout;  no  teeth.  Maxillary 
narrow  and  short,  with  a  single  supplem  ntal  bone,  not  extending  to 
opposite  the  middle  of  the  eye,  and  forming  but  a  small  portion  of  the 
lateral  margin  of  the  upper  jaw.  Mandible  short  and  deep,  its  rami 
enlarged  at  base,  Premaxillary  not  protractile.  Gill-rakers  slender, 
exceedingly  numerous,  not  very  long,  similar  on  all  the  arches.  Gill- 
membranes  not  united,  free  from  the  isthmus.  Pseudobranchise  large. 
An  adipose  eyelid.  No  lateral  line.  Dorsal  fin  about  midway  of  the 
body,  usually  behind  ventrals.  Pectorals  and  ventrals  moderate,  each 
with  an  accessory  scale.  Anal  very  long  and  low.  Caudal  forked.  No 
adipose  fin.  Stomach  short,  muscular,  like  the  gizzard  of  a  fowl.  Genera 
2,  species  about  12.  Mud-eating  fishes  of  the  coasts  and  rivers  of  warm 
regions,  of  little  value  as  food. 

(Clupeido!  group  Chato'essina  GUather,  vii,  406-411.) 
*  Last  ray  of  dorsal  produced  in  a  loug  filament Dorosoma,  126L 
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l»«l.— DOROSOITIA  Unfinenqtie. 

Gizzard  Shad. 
(CAatocwjmjt  Ouvier,  1820.) 

i<Siic*qnr,  Tclith.  Oh.  Ifl30,  ;JD:  typo  DoftfBOma  notata  llaf.  =  Crw/w!<j  kctrmr^i  Ruf,) 
LiaraetiTs  of  the  family,  with  the  addition  tliat  tlie  Inst  ray  of  tho 
ill!  b  prolonged  and  lililbrm  as  in  OpuHikonana  and  Megalops,     {uop*,-^ 

lanee;  cmtioj  body  j  in  allii^ton  to  the  forui  of  the  body  in  the  young.) 

iSil*  D.  C€*|>C(lianaill  (Le  8.)  QiM.^GisiarA  Shad;  Hickory  Shad, 

[Silvery;  bluish  above  j  young  with  a  round  dark  spot  at  theshoiddor; 
pK  of  ventnils  and  edge  of  anal  often  dusky.  Body  deep,  coTni>re8sed, 
bctKick  elevated  in  the  adaltB.  Dorsal  about  median,  it«  filamentous 
ay  alKmt  as  long  as  head,  sometimes  longer,  somet  imcK  shorter.  Caudal 
dely  forked,  the  lower  lobe  the  longer.  Head  4J;  depth  2|.  Eye  ^ 
I  hml  D.  12;  A.  31  j  Lat.  L  56;  L.  transv.  23 j  scutes  17  +  13.  L.  15 
b^cliML  Cape  Cod  to  Mexico;  abundant  southward,  entering  all  rivers, 
lot!  ])emiauently  resident  (^*var.  heterurtnn^^}  everywhere  in  the  Missis- 
lippi  Valley  in  the  larger  streams;  also  introduced  into  Lake  Michigau 
ftd Lake  Erie,  and  landlocked  in  ponds  from  New  Jersey  to  Nebraska 
Has,    A  hamdsoine  fish,  of  no  value  as  food. 

miopi  crpediana  Lo  Siiciir,  .lourn.  Acad.  Nat.  Sri.  PUila.  Idl7»  :it»l ;  Vhnto^m 
AM  GUritlier,  vii,  409:  Vlnpea  hticntra  Raf.  Amer.  Month.  Mtvg.  1S18,  1*54: 
^m^liptkmit  iUrilaud,  Bo»t.  Joum.  Nat,  Hist,  iv,  230.)  ' 

Family  XXXIX— ENG1UULIDID.E. 

{The  Anelwries,) 

By  elongate,  more  or  less  compressed,  covered  with  thin,  cycloid 

Wlcg,    Head  compressed.    Mouth  extremely  large^  nearly  horizontal, 

^WttaBy  overlapped  by  a  pointed,  corapvissed,  pig-liko  snout.    Crape 

L^fij?  wide,  the  maxilhiry  very  long  and  slender,  formed  of  about  three 

piet'c«,  extending  backward  far  behind  the  eye;  in  some  geuei"a»  much 

yoiHi  the  head.      Premaxillaries  not  protractile,  very  small,  firmly 

**»wl  to  the  maxillaries.    Teeth  small,  variously  arranged,  usually  fine 

I  i*voo,  ill  a  single  it»w  in  each  jaw.     Eye  large,  well  forward,  so  that 

UfiOttt  ia  very  short.     Preorbital  narrow,    Open-les  little  developed, 

Tanaceous.    Gill-rakers  long  and  slender.    Branchio-stegals  slender, 

'•U  in  uumlK^r.    Ciill-meadjranes  separate  or  joined,  free  from  the  isth- 

^8.  Fti^eudobnmchia^  present.  No  lateral  line.   Belly  rounded  or  weakly 


Uib^ 
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serrate.  Finsvarioas.  No  adipose  fin.  Caudal  forked.  SmaflfiBl 
usually  swimming  in  large  schools.  Abundant  in  all  warm  sead^ot 
sionally  entering  rivers.    Genera  9,  species  about  60. 

{Clupcidas  group  Engraulidina  Glinther,  vii,  38!M06.) 

*  Gill-membranes  scarcely  connected,  the  gill-openings  being  extremely  iiide 
pectoral  filaments ;  anal  fin  moderate,  its  origin  behind  that  of  the  d<n 
upper  Jaw  projecting  beyond  lower;  maxillaries  not  extending  beyond 
openings ;  teeth  small,  or  wanting,  in  one  or  both  jaws..  .STOLRPnoccs, 

137.-STOE.EPHOBU8  Lac^pMe. 
Anchovies. 
(Engraulis  Cuvier,  1817.) 
(Lac^pdde,  Hist.  Nat.  Poiss.  v,  3S1,  1803:  type  Atkerina  japonica  Gmelin.) 

Body  oblong,  compressed,  covered  with  rather  large,  thin,  decidn 
scales.  Snout  conical,  compressed,  pirojecting.  Maxillary  extend 
backward  far  behind  eye,  about  to  the  base  of  the  mandible.  0\ 
culum  narrow,  membranaceous.  Teeth  small,  usually  on  the  ja 
vomer,  palatines,  and  pterygoids,  those  of  one  or  both  jaws  someti) 
obsolete.  Anal  fin  moderate,  free  from  caudal  (its  rays  15-40).  No] 
toral  filaments.  Dorsal  about  midway  of  body,  posterior  to  veoti 
Pectorals  and  ventrals  each  with  an  accessory  scale.  Adipose  cyi 
obsolete.  Branchiostegals  9-14.  Gill-meuibranes  not  united,  leai 
the  narrow  isthmus  uncovered.  Species  about  25,  in  all  warm  regk 
{(TToXr;^  a  stole,  a  white  band  worn  by  priests;  ^opdt:,  bearing;  in  alloi 
to  the  silvery  lateral  band.) 

•Teeth  fine,  even,  numerous,  persistent  in  both  jaws. 
t  Sides  without  distinct  silvery  band. 

453.  8.  rini^cns  (Jenyns)  Jor.  &  Gi\h.— Anchovy. 

Bluish  above;  sides  and  below  silvery,  not  translucent.  Xo  silv^ 
lateral  band.  Body  little  compressed,  rounded  above,  slightly  « 
nated  below,  not  serrated.  Head  long,  anteriorly  compressed,  thesM 
pointed  and  protruding.  Head  nearly  twice  as  long  as  deep.  1 
large,  very  near  the  tip  of  the  snout.  Maxillary  extending  beyond  n 
of  mandible.  Opercle  deeper  than  long,  placed  very  obliquely,  fl 
rakers  ver>'  long,  much  longer  than  the  eye.  Head  3};  chpAtl 
D.  14;  A.  22;  Lat.  1.  40;  B.  14.  L.  7  inches.  Pacific  Gon%  tsamM 
couver's  Island  to  Peru;  extremely  abundant.  The  large 
chovies. 

{EngrauUs  ringens  Jenyns,  Voyage  Boagle,  136:  iSM^ngv" 
EngrauliB  mordax  Girard,  U.  S.  Pac.  R.  R.  Surv.  z.  ^ 
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SaTi  (mneh  nuiller  md  more  oompraHed,  probably  the  young  of  8.  HnffMiy  but  occur- 
rii^  in  Itfgo  echoole) :  SmgfMU§  ^lUekMm  Ginurd,  U.  S.  Nav.  Aatron.  Exped.  Zool.  Fiah. 

W.) 

tt  Sides  with  a  distinot  silvefy  latoxal  band. 

)  Belly  compressed  to  an  edge  and  faintly  serrated. 


4M.  S.  ta^wal  (OmeL)  J.  &  Q.-^Andrng. 

Olivaoeona;  sides  silvery;  the  silvery  lateral  band  about  as  mde 
IB  the  eye,  very  distinct,  more  so  than  in  onr  other  si>ecies.  Body 
nther  elongate,  compressed,  not  elevated.  Head  rather  short,  the 
moQt  projecting  much  beyond  the  tip  of  the  lower  jaw.  Teeth  pretty 
itnmg,  maiillaiy  extending  beyond  base  of  mandible,  but  not  quite 
mdiing  to  the  edge  of  the  giU- opening.  Eye  large,  3^  in  head.  6ill- 
nkm  long,  bat  shorter  than  in  8.  compressua.  Anal  with  a  sheath  of 
leihB;  dorsal  inserted  nearer  caudal  than  snout.  Head  3|;  depth  4J. 
D.  12;  A.  20;  Lat  L  40.  L.  4-6  inches.  Cape  God  to  Brazil;  very 
ibmidant  southward. 

(iAriMi  irotfiri  Gmel.  Syst.  Nat.  1397;  GUuthor,  vU,  389:  Clupea  vittata  MitcbiU, 
ThH.Lit  46  PhiL  Soo.  N.  Y.  i,  456:  EmgraulU  mitokilli  GUnther,  vU,  391:  Eiigra^i$ 
iMte of  most  recent  writers.) 

UL  S.  hinlcvs  (Goode  A.  Bean)  Jor.  &.  Gilb. 

Snoat  somewhat  compressed.  Maxillary  slightly  dilated,  ending  in  mi 
Kote  point,  which  extends  backward  to  tlie  gillopcnings,  toothed  along 
iti«Dtire  lower  edge;  minute  teeth  in  both  jaws.  Gill-rakers  not  very 
inuDeioas,  the  longest  as  long  as  the  eye.  Origin  of  dorsal  midway  be- 
t^M  posterior  margin  of  orbit  and  the  root  of  the  caudal.  Lateral 
•Wpe  one-third  the  height  of  the  body.  Head  3|  in  length;  depth  5 J. 
%e greater  than  snout  D.  16;  A.  22.  (Goode  &  Bean.)  Clear  Water 
Httbor,  Florida.    Evidently  closely  related  to  S.  browni. 

{JS»rmai9  kiulouM  Goode  d&  Bean,  Proc.  U.  8.  Nat.  Mas.  ii,  343,  1S79.) 

^Mjr  not  cariuatod  or  serrated. 

I    •>  Body  not  strongly  compressed,  very  slender. 

^U.  ••  perfasciatos  (Pocy)  Jor.  &,  Gilb. 

Body  elongate,  much  slenderer  than  in  8.  browniy  and  not  so  mncli 
impressed.  Head  not  so  deep  as  in  S.  browniy  more  pointed,  the  snout 
''^ther  shaq).  E^e  rather  small,  ^  in  liead,  not  longer  than  snout. 
*sxUlary  teeth  well  develoi)ed;  mandibulary  teeth  very  slender.  Gill- 
^kogvery  long,  as  long  as  eye.  Maxillary  shorter  than  in  8.  browniy 
^  leaching  quite  to  the  base  of  the  mandible.  Belly  slightly  com- 
•■••ed,  not  serrated.  Scales  very  deciduous.  Yentrals  short,  very 
BulL  Nat  Has.  No.  16 18 
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slightly  in  front  of  dorsal.  Caudal  peduncle  long  and  slender.  Dorsal 
inserted  scarcely  nearer  caudal  than  snout.  Silvery  stripe  broad,  haU 
widi^T  than  the  eje,  bordered  above  by  a  dusky  streak.  Head  Sfj 
depth  6.  D.  12;  A.  20.  L.  4  inches.  West  Indies;  occasional  north- 
ward.   A  spexiimen  in  our  collection  from  Wood's  HoU,  Mass. 

(Engraulia  2>crfasciatu8  Poej,  Mom.  Cuba,  ii,  312:  Engranli8perfa9<mtu8Q\!iD.ttMC,Tii^ 
391.) 

aa.  Body  strongly  compressed,  translucent  in  life. 

456.  8.  delicatlssimus  (Girard)  Jor.  &  Glib. 

Very  pale,  olivaceous,  translucent,  with  some  dark  points,  and  a  sil- 
very lateral  band  not  as  wide  as  the  eye.  Head  short,  nearly  as  deep 
as  long.  Eye  large,  much  longer  than  the  blunt  snout,  which  projects 
considerably  beyond  the  lower  jaw.  Oill-rakers  numerous,  slender, 
nearly  as  long  as  the  eye.  Maxillary  reaching  past  the  root  of  the  man- 
dible.^ Lower  lobe  of  caudal  the  longer.  Anal  rather  long.  Dorsal 
inserted  midway  between  caudal  and  fit)nt  of  eye.  Head  4J;  depth  4|. 
D.  13;  A.  23.  Lat.  1.  40.  L.  3  inches.  San  Diego  Ba^^  and  southward; 
locally  abundant. 

(Engraulis  delicatissimua  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854, 154,  and  U.  8.  Pae. 
R.  R.  Surv.  X,  333:  Engraulis  delicatiasimus  GUnther,  vii,  391.) 

457.  S.  compressns  (Girard)  Jor.  &  GHh,—^* Sprat." 

Very  pale,  olivaceous,  translucent;  a  silvery  lateral  band  as  broad  as 
the  eye.  Body  strongly  compressed,  deei>er  than  in  other  species. 
Head  short,  nearly  as  deep  as  long.  Eye  large,  anterior,  much  longer 
than  the  blunt  snout,  which  does  not  project  much  bej^ond  the  lower 
jaw.  Gill-rakers  numerous,  slender,  nearly  as  long  as  the  eye.  Maxil- 
lary reaching  beyond  the  root  of  the  mandible.  Lower  lobe  of  caudal 
the  longer.  Anal  fin  very  long.  Dorsal  inserted  midway  between  cau- 
dal and  front  of  eye.  Pectoral  with  a  basal  sheath.  Head  4J ;  depth  3|. 
D.  12;  A.  31.  Lat.  1.  40.  L.  Cinches.  Very  similar  to  8.  delicaUsii' 
musj  but  larger,  with  a  longer  anal  fin.  Point  Concepcion  to  Mexicor 
abundant  southward. 

(Engraulia  compreasus  Girard,  U.  S.  Pac.  E.  R.  Surv.  Fish.  338:  Engraulia  oownpreuiu 
GUnther,  vii,  395.) 

Family  XL.— ALE  FIDOS  AURID^. 

(The  Lancet-fishes.) 

Bpdy  elongate,  rather  compressed,  scaleless.    Head  compressed,  with 

the  snout  much  produced,  and  with  the  cleft  of  the  mouth  very  wide. 

Premaxillary  very  long  and  very  slender,  forming  the  entire  margin  of 

the  upper  jaw,  not  protractile.    Maxillary  thin,  needle-like,  aa  long  ai 
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the  piemaxillary,  immovable.  Teeth  very  unequal,  immovable,  and 
sabject  to  many  variations  in  the  same  species ;  a  series  of  small  teeth 
the  entire  length  of  the  premaxillary ;  those  in  front  sometimes  larger 
and  carved.  Palatine  teeth  compressed,  triangular,  pointed;  two  or 
three  of  the  anterior  ones  exceedingly  long  and  strong,  fang-like;  the 
poeterior  ones  moderate.  Teeth  of  the  lower  jaw  similar  to  those  on  the 
palatioes,  one  pair  in  front  and  two  or  three  pairs  in  the  middle  being 
much  enlarged.  No  teeth  on  the  tongue.  Eye  large.  Gill-openings 
very  wide;  the  gill- membranes  not  united,  free  from  the  isthmus.  Gill- 
lakere  stiff,  shortish,  spine-like.  Branch iostegals  5-7.  Pseudobrauchije 
large.  Opercular  bones  thin,  membranaceous.  Dorsal  fin  very  long,  oc- 
cupying nearly  the  whole  of  the  back,  of  more  than  40  rays;  adipose  fin 
present,  moderate;  anal  fin  moderate;  caudal  fin  forked.  Air-bladder 
none.  Large  fishes  of  the  deep  se«as,  found  in  the  Atlantic  and  Pacific. 
One  genus  and  6  or  8  species.  Every  part  of  the  Alepidosaurus  is  so 
fragfle  that  it  is  extremely  diflficult  to  procure  specimens.  The  stiTicture 
rf  the  dorsal  fin  is  so  delicate  that  it  must  be  liable  to  injury  even  in 
the  water;  the  bones  are  very  feebly  ossified,  and  the  fibrous  ligaments 
eonnecting  the  vertebne  are  very  loose  and  extensible,  so  that  the  body 
may  be  considerably  stretched.  "This  loose  connection  of  the  single 
parts  of  the  boily  is  found  in  numerous  deep  sea  fishes,  and  is  merely 
the  consequence  of  their  withdrawal  from  the  pressure  of  the  water  to 
which  they  are  exposed  in  the  depths  inhabited  by  them.  When  within 
tlie  limits  of  their  natural  haunts  the  osseous,  muscular,  and  fibrous 
parts  of  the  body  will  have  that  solidity  which  is  required  for  the  rapid 
and  powerful  movements  of  a  predatory  fish.  That  fishes  of  this  genus 
(Alepidasauru^)  belong  to  the  most  ferocious  of  the  class  is  proved  by 
fteir  dentition  and  the  contents  of  their  stomach,  but  it  is  worthy  of 
W)tice  that  although  the  mouth  is  so  deeply  cleft,  the  lower  jaw  cannot 
be  moved  from  the  upper  at  a  greater  angle  than  about  4<)o."    [OUnther.) 

{Se(^lid4r^  group  Alepidosaurina  Giiuther,  v,  420-42:^) 

138.~AL£PIDOSAlJRlJS  Lowe. 

Lancet  fishes. 

U^taunu  Lowe,  Proc.  Zool.  Soc.  Loud.  1B33,  104:  type  Alepisanrus  ferox  Lowe.) 

^baracters  of  the  genus  included  above.  The  name  Plagyodus  Steller 
(Pallas,  Zoogr.  Ross.  Asiat.  iii,  383)  has  been  lately  accepted  by  Dr. 
Gftnther  for  this  ^enus.  A  specimen  of  one  of  the  Pacific  species  was 
<^btaiiied  by  Steller  from  the  Kurile  Islands,  and  a  brief  description  of 
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it,  nuder  the  name  of  PlagyoduSj  left  by  him  in  manuscript,  vas  after* 
wards  quoted  by  Pallas,  without  indorsement.     Steller  wrote  betue 
Linnaeus,  and  apparently  used  the  name  PlagyadvM  as  a  mononoiiud 
designation  for  his  particular  specimen  or  species,  and  not  in  the 
of  a  Linnaean  genus.    It  seems  to  us,  at  present,  best  to  retain  the 
Alepidosaurus.    («,  privative;  ^s-l«;,  scale;  <raD/ooc,  Sauros  =  Synodiu.) 

•  Ventral  rays  9  or  10.    (AlepidoMurus,) 

458.  A.  ferox  IjO^e.^Lancet-fi^k. 

The  length  of  the  head  is  twice  the  height  of  the  body,  and  rather  ktt 
than  one-sixth  of  the  total.  Eye  median,  6  in  head,  as  wide  as  tlie 
interorbital  space.  Dorsal  fin  much  elevated;  pectorals  elongated,  bat 
not  reaching  nearly  to  ventrals;  first  ray  of  dorsal,  pectoral,  and  ventnl 
serrated.  Upi)er  caudal  lobe  produced  into  a  long  filament.  D.  4141; 
A.  14-17 ;  P.  14-15 ;  Y .  9-10.  ( GUnther.)  Deep  waters  of  the  Atlantic 
lately  obtained  off  the  coast  of  Massachusetts  by  the  United  Statu 
Fish  Commission.  A  specimen  of  this  or  some  closely-related  speciei 
has  been  procured  by  Dr.  Beau  in  Alaska. 

(Alepisaurun  ferox  Lowe,  Trans.  Zool.  Soc.  Lond.  i,  395;  GUnther,  ▼,  421.) 

••Ventral  rays  13.     (Caulopus  Gill.*) 
450.  A.  borealis  Gill. — Uandsaw-fish. 

Dorsal  fin  with  about  34  rays,  the  first  of  which  is  rather  stoat,  aol 
anteriorly  has  a  prominent  compressed  ridge,  which  is  crenulat«di» 
front.  Ventral  fins  at  least  as  long  as  the  head.  V.  13;  B.  5.  M<* 
terey  to  Alaska ;  occasionally  cast  on  shore. 

(Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  18(V2,  128:  Al€pido$aurushorealUGnntheT,r,«t 
Cauhpus  serra  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  18(52,  131,  from  Monterey;  knovnlf 
a  mutilated  specimen  only,  which  ** differs  from  C,  borealin  by  the  oblong  opcrciita*r 
th(^  nearly  etjual  triangular  shapo  of  the  coalescent  infraopercnlar  bone  above  lit 
dividing  ridge,  but  with  an  oblique  excavation  at  its  base,  which  deecribet  bcV| 
the  third  of  a  circle,  as  well  aa  the  sculpture  of  the  portion  below  the  dindn|^ 
ridge".)  m 

Family  XLI.— PARALEPIDIDiE. 
(The  Paralepids.) 

Bod}'  elongate,  somewhat  compressed,  formed  much  as  in  a  Barracuda 
covered  with  cycloid  scales  of  moderate  or  rather  large  size.     Head  \atf$ 
usually  scalj^  on  the  sides.    Mouth  very  large,  lower  jaw  projeetiifi 
Premaxillary  not  projectile,  very  long  and  slender,  forming  the  « 
margin  of  the  upper  jaw.    Maxillary  long  and  slendej^  closely  ad 

*Gi11,  Proc.  Acad.  Nat.  Sci.  Phila.  1862,  128:  type  AUpimmnu  aTllMWi  T^ 
Cuba.    {xavXoi,  stem,*  nov^f  foot;  i,  e.,  Tint  ml  Ann  nf  mnnj  itunn  i 
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maxillary.  Teeth  rather  strong,  pointi'id,  in  single  series  on 
Ad  palatines;  some  of  them  on  lower  jaw  and  palatines  some- 
J  long  and  fang-like,  and  most  of  them  freely  depressible. 
bones  thin.  Psendobranchiae  present.  Gill-membranes  sep- 
3  from  the  isthmns.  Brancbiostegals  about  7.  Gill-rakers 
rp,  spine-like.  Eye  large.  Lateral  line  i)resent,  its  scales 
larged.  Dorsal  fin  short  and  small,  behind  the  middle  of  the 
rly  or  quite  over  the  ventrals.  Adipose  fin  present;  anal  fin 
)r  long;  caudal  fin  short,  narrow,  forked;  pectorals  rather 
ced  low.  Pyloric  coeca  none.  No  air-bladder.  Phosphores- 
i  few  or  none.  Fishes  of  the  deep  waters  of  the  Atlantic  and 
'.sembling  Sphyrccna  in  form  and  dentition.  A  single  genus 
,  5  species  are  now  known. 

V  g  oup  Paralepidina  GUnther,  v,  418,  420.) 

139.— SUDIS  Rafinesqae. 

{Paralepia  Rlsso.) 

,  Caratteri  di  Alcuni  Nuovi  Generi,  etc.  1810,  60:  type  Sudis  hyalina  Raf.  of 
Mediterranean.) 

ters  of  the  genus  included  above.  Two  genera  are  usually 
i,  differing  in  the  development  of  the  canines  of  the  lower  jaw, 
3r  which  appears  to  be  of  minor  importance.  (Latin  sudiSj  a 
ancient  name  of  Sphyrccna.) 

with  3-5  very  long  fang-liko  teeth  on  each  side.     (SudU.) 

iniT^ns  Jordan  &  Gilbert.  , 

er>'  slender  and  elongate,  compressed,  the  depth  forming  about 
nth  of  the  length.  Head  rather  slender,  anteriorly  pointed 
rately  depressed.  Mouth  large,  horizontal,  the  gape  extending 
I  half  the  length  of  the  head.  Margin  of  the  upper  jaw  formed 
y  the  very  slender,  nearly  straight  preraaxillaries,  which  are 
pressed  to  the  long  and  slender  maxillaries.  Maxillaries  ex- 
)  below  the  eye,  nearly  as  far  as  the  mandibular  joint.  Tip  of 
r  emarginate;  tip  of  lower  jaw  rather  broad,  turned  up,  and 
the  notch  of  the  upper  jaw.  Premaxillaries  armed  with  a 
small,  sharp,  subequal,  close-set  teeth,  which  are  hooked  back- 
Long,  slender  ermine  in  front  on  each  side.  Lower  jaw  with 
sharp,  slender  teeth  on  each  side,  these  teeth  very  unequal, 
hem  short,  three  or  four  very  long  and  canine-like.  Near  the 
■*iNaf4ik6  tooth  on  each  side,  then  a  considerable  interspace. 
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behind  wbicb  the  others  are  arranged  partly  in  two  rows.  Most  of  tbm 
teeth,  especially  the  inner  and  larger  ones  and  the  anterior  canines,  tt 
fieely  depressible.  A  long  series  of  teeth  on  the  palatines,  one  or  t« 
of  the  anterioi'  teeth  on  each  side  and  one  or  two  others  long,  stende 
and  fang-like.  Tongue  free  anteriorly,  ronghish,  bat  apparently  witi 
out  teeth.  Scales  very  large,  cycloid.  Dorsal  fin  inserted  somewb 
behind  the  middle  of  the  body,  at  a  distance  of  nearly  4  times  it8  bai 
in  front  of  the  anal,  its  height  a  little  greater  than  the  length  of  i 
base.  D.  11 ;  A.  25.  Anal  fin  anteriorly  nearly  as  high  as  the  dorsi 
its  posterior  rays  low.  Pectoral  fins  placed  low,  rather  short,  about  t 
long  as  the  maxillary.  Caudal  fin  short,  narrow,  apparently  forka 
Ventrals  (lost  in  the  type)  probably  in  front  of  the  dorsal.  Colorado 
light  olive,  the  sides  silvery,  with  dark  pnnctulations.  Peritonea 
silvery,  underlaid  by  black  x)igment.    Santa  Barbara  Channel,  Califormi 

(Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mas.  1860,  273.) 
••Lower  jaw  without  fang-like  teeth.    (Paralepia  Risso.^) 

a.  Ventral  tins  inserted  behind  the  dorsal.    (Arctosenua  GilL) 

461.  S.  borealis  (Reinhardt)  Jordan  <&  Gilbert. 

Olivaceous.  Snout  as  long  as  rest  of  head;  mandible  inclnded,iii 
upturned  tip  fitting  into  an  omargination  of  upper  jaw.  Teeth  as  ifll 
cortiscansy  but  considerably  stronger.  Pectoral  and  ventral  flnssmdi 
the  latter  inserted  behind  the  dorsal.  Head  4J;  depth  12.  B.  7;  1>A 
A.  32;  P.  11;  V.  9.    Greenland  to  Gulf  of  Saint  Lawrence. 

{Paralepxs  horcalis  Reinhardt,  Naturv.  Mathem.  Afhandl.  vii,  115:  Paro/iyii >•«* 
Giiuther,  v,  418:  Arctozenus  horealis  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1864,  IB^) 

463.  S.  cornscans  Jor.  &,  Gilb. 

Duskj^  olivaceous;  sides  of  head  silvery;   bases  of  fins  genenUl 

black ;   rami  of  mandible  each  with  a  double  series  of  minnte  pW 

phorescent  spots.     Body  very  elongate,  of  nearly  uniform  depth,  4 

caudal    peduncle  very  slender;    abdomen  compressed.      Head  ktf 

snout  sharp,  half  length  of  head.    Eye  large,  high.    Jaws  equal;  mil 

illary  reaching  vertical  from  nostril ;  tip  of  lower  jaw  fitting  into  i 

emargiuation  of  preraaxillaries.    None  of  the  teeth  fang-like;  prai*' 

illaries  laterally  with  minute  teeth;  4  or  5  longer  teeth  in  firont;  vo* 

with  minute  teeth;  anterior  palatine  teeth  long,  the  posterioriti' 

teeth  of  lower  jaw  slender,  distant,  unequal.    Scales  deddoo* 

of  lateral  line  enlarged.    Fins  all  very  small ;  ventiala  er 

•Riflso,  Enr.  M6riiL  iii,  472,  1826:  type  Coreganm§  parmkfk  M 
AeirxV,  scales.) 
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donal,  their  diBtance  firom  front  of  orbit  twice  tbat  from  base  of  caudal ; 
diatanoe  of  front  of  dorsal  to  base  of  caadal  half  its  distance  from  tip 
of  moat;  caadal  widely  forked.  Head  4;  depth  13.  D.  8;  A.  31;  P. 
11;  V.  9.  Lat.  1.  60.  Puget  Sound,  scarcely  diiferiug  from  the  pre- 
Mdiog«  the  teeth  a  little.weaker. 

(JPlmlf^  earMMCtau  Jor.  &  GUb.  Proc.  U.  8.  Nat.  Mas.  1880,  411.) 

Family  XLIL— SCOPELID^. 

{The  Scopelids.) 

Body  oblong  or  elongate,  compressed  or  not,  naked  or  covered  with 
Males,  which  are  usually  cycloid.  Mouth  very  wide,  the  entire  margin 
of  the  upper  jaw  formed  by  the  long  and  slender  premaxillaries,  closely 
adherent  to  which  are  the  slender  maxillaries,  the  latter  sometimes  rudi- 
Beotal  or  obsolete.  Teeth  various,  mostly  cardiform  on  both  jaws, 
tOD^e,  and  palatines;  canines  often  present;  large  teeth  usually  de- 
pKssible.  No  barbels.  Opercular  bones  usually  thin,  often  incomplete. 
Gill-membranes  separate,  free  from  the  isthmus.  Branchiostegals  usu- 
aDy  numerous.  Pseudobmnchise  present.  Gill-rakers  various.  Lateral 
liiie  usually  present.  Cheeks  and  opercles  commonly  scaly.  Adipose 
Id  present  in  most  of  the  genera.  Dorsal  iiu  short,  median  or  rather 
anterior,  of  soft  rays  only.  Pectorals  and  veutrals  present.  Anal  fin 
laoderate  or  long.  Caudal  forked.  Skeleton  weakly  ossified.  Air- 
Uaddcr  small  or  wanting.  Intestinal  canal  short.  Sides  sometimes 
^ith  phosphoi^scent  spots.  Eggs  inclosed  in  the  sacs  of  the  ovary  and 
cztraded  through  an  o^iduct.  Genera  10,  species  about  50,  mostly  in- 
habiting deep  water  in  warm  regions. 

{Seoprlid<r  group  Saurina  Giluther,  v,  393-417.) 

*Boily  withoat  phosphorescent  8]>ot8.    {Sifnodontinw.) 
fl.  Teeth  not  barbed;  maxillary  not  dilated  behind ;  teeth  on  the  palate  in  a  single 

hand  on  each  side Synodus,  130. 

••Body  with  phosphorescent  spots.    {Scopelino'.) 

h.  Body  compressed,  covered  with  large,  smooth  scales Myctopuum,  131. 

130.— STUTODUS  Bloch  «&  Schneider. 

Lizard-fishes, 

{Sauru8  Cuvier,  1817.) 
iBOTiiM;  Bloch  &  Schnoid.  Ichth.  1801,  .39(3:  type  Esox  synoduB  L.) 

^  oblong  or  elongate,  nearly  terete.    Head  depressed,  the  snout 
imr  pointed.    Interorbital  region  transversely  concave. 
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Moutb  very  wide;  premaxillary  not  protractilei  veiy  long  and  8tioi| 
more  than  half  the  length  of  the  head ;  maxillary  closely  connecto 
with  it,  very  small  or  obsolete.  Premaxillary  with  one  or  two  seriMi 
large,  compressed,  knife-shaped  teeth,  the  inner  and  larger  depressiU 
Palatine  teeth  similar,  smaller,  in  a  single  broad  band.  Lower  jaw  wit 
a  band  of  rather  large  teeth,  the  inner  and  larger  teeth  depressible; 
l)atch  of  strong,  depressible  teeth  on  the  tongae  in  front,  and  a  km 
row  along  the  hyoid  bone.  Jaws  nearly  equaL  Eye  rather  larg 
anterior.  Supraorbital  forming  a  projection  above  the  eye.  Pseud 
branchisB  well  developed.  Gill-rakers  very  small,  spine-like.  69 
membranes  slightly  connected.  Top  of  head  naked.  Cheeks  and  ope 
cles  scaled  like  the  body.  Body  covered  with  rather  small,  adhereo 
cycloid  scales.  Lateral  line  present.  No  phosphorescent  spots.  Do 
sal  fin  short,  rather  anterior.  Pectorals  moderate,  inserted  high.  Ye 
trals  anterior,  not  far  behind  pectorals,  large,  the  inner  rays  longer  Um 
the  outer.  Anal  short.  Caudal  narrow,  forked.  Branchiostegals  12-1^ 
Stomach  with  a  long,  blind  sac  and  many  pyloric  codca.  Skeleton  ratb 
firm.  Species  numerous.  Voracious  fishes  of  moderate  size,  inhabitii 
sandy  bottoms  at  no  great  depth.  In  most  warm  seas.  (<ru>a$ou7j  ancki 
name  of  some  fish,  from  truvodou^j  teeth  meeting,  not  shutting  pasteie 
other  hke  scissors.) 

*  Snout  rather  iJointo<l,  longer  than  eye ;  upper  jaw  the  longer.    (SyHodtii.) 

463.  S.  fcetcns  (L.)  G'lU.^Sand  Pike;  Lizard-fish, 

Olivaceous;  j^ellowish  below;  back  mottleil;  upper  surface  of  bei 
browuisli,  distinctly  vermiculated  with  yellowish;  ventnil  fins,  low« 
side  of  head,  and  inside  of  mouth  tinged  with  yellow.  Eye  moderate 
5^  in  liCiid.  Scales  less  regularly  a:  ranged  and  the  rows  less  obliqo 
than  in  S.  luciocepH;  those  on  the  opercle  in  about  5  rows,  on  theebeeli 
in  7;  25-^0  scales  along  back  before  dorsal,  4  in  a  verticiil  n>w  betwee 
adipose  fin  and  lateral  line,  5  in  an  oblique  row.  Pectoral  fiu  sbon 
not  reaching  ventrals,  its  length  three-fourths  that  of  the  premaiillii] 
Ventral  large,  its  length  from  outer  edge  of  base  greater  than  from  t{ 
of  snout  to  upper  edge  of  gill-opening.  Interorbital  space  considen^ 
concave,  with  radiating  ridges.  Head  4J.  B.  12;  D.  11;  zV.  11;  V.< 
scales  7-G4-8  (the  vertical  rows  counted  obliquely).  L.  12  inches.  Gil 
Cod  to  South  America ;  common  southward.    Not  valued  as  fiwtf- 

(Salmo  fcctcns  L.  Syst.  Nat.:  Saurus  fatena  GUnther,  v,  396:  Samruafrnkm] 
Ichth.  S.  Car.  187.) 
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Mi.  8.  l«cto€€ps  (Ayres)  Gill. 

Olire-brown  abore,  grayish  below,  with  some  golden  lustre  on  sides; 
baek  with  slaty  reticalations;  head  not  vermicalated  above;  lower  side 
of  head  and  ventral  fins  yellow.    Eye  5  in  head.    Scales  arranged  in 
ngnlar,  very  oblique  rows;  those  on  the  oi)ereles  in  about  8,  on  the 
cheeks  in  about  9  rows;  40-50  scales  along  the  back  before  the  dor- 
Mi,  6  in  a  vertical  row  between  adipose  fin  and  lateral  line,  and  10  in 
an  obUqne  row.     Pectoral  fin  longer,  reaching   base  of  veutrals,  its 
IflDgth  about  equal  to  that  of  the  premaxillary.    Ventral  fin  not  so  long 
aa  the  space  l>etween  snout  and  upper  edge  of  gil^opening.    Interor- 
Utal  gpace  little  concave,  nearly  smooth.    Head  4;  depth  8^.    D.  11; 
A.  12;  B.  14;  scales  13-66-16  (the  vertical  series  counted  obliquely). 
L  12  inches.    San  Francisco  to  Mexico;  rather  common  in  summer. 
{Uariu  lt§cioeep9  Ayres,  Proc.  Cal.  Acad.  Nat.  Sci.  1855, 66:  Saurua  luciocepa  GUntber, 

'Body  mthor  stout;  snout  short,  obtuse,  shorter  than  eye;  lower  jaw  the  longer. 
{Trachinocepkaliis  Gill.*) 

'  Mi.  9.  Bijrops  (Forster)  Jor.  &,  Gilb. 

Gmyish,  mottled  or  barred;  scapula  black.  Body  moderately  elon- 
lite,  ta[)ering  backwards.  Mouth  very  large,  maxillary  more  than  half 
^gth  of  head ;  snout  shorter  than  eye ;  lower  jaw  somewhat  i>rojecting; 
top  of  head  corrugated;  interorbital  space  concave.  Anal  fin  compara- 
tively long.  Ventral  fins  very  long,  reaching  about  to  the  vent.  Ilead 
8|  in  fength;  depth  about  5.  D.  11;  A.  14;  scales  4-58-7.  Tropical 
te»;  not  common  on  our  South  Atlantic  coast. 

{Stbmo  mifop$  Forster,  MSS.  Bloch  &  Schneider,  421:  Saurua  myopa  GUnther,  v,  398.) 

131.— iVIYCTOPIIV]?!  Rafinesqiic. 

(Scopelua  Cuvier,  1817.) 

(Safineaqne,  Indicc  d'lttlologia  Sioiliana,  1810:  tyjHi  My ctophum  pun ctatum  R&f.) 

Body  oblong,  compressed,  covered  with  large  cycloid  scales,  those  of 
tte  lateral  line  sometimes  enlarged.  A  series  of  round  luminous  spots 
^loDg  the  lower  side  of  the  head  and  body.  Head  compressed.  Mouth 
l^rge,  the  jaws  usually  about  equal;  premaxillary  very  long,  slender; 
^»xillar>'  well  developed.  Teeth  in  villiform  bands  on  jaws,  palatines, 
pterygoids,  and  tongue.  Eye  large.  Gill-rakers  very  long  and  slender. 
nuichiostegals  8-10.    Pseudobranchite  large.   Air-bladder  small.    Py- 


"%  Cat.  Fish.  East  Coast  N.  Amor.  1801,  ,53,  no  description:  type  Salmo  myopa 
'fi0gpro^Tnic]uRUB'f  xeipaXj},  head.) 
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loric  cceca  few.  Dorsal  fin  uear  the  middle  of  the  body;  veotnli 
usually  below  it,  with  8  rays;  pectorals  well  developed;  adipooelo 
small ;  anal  usually  long.  Small  fishes  of  the  open  seas  in  most  re- 
gions; species  numerous.  Several  undescribed  species  have  beenlateljr 
taken  off  our  Atlantic  coast  by  the  U.  S.  Fish  Commission,  {^u?,  nig^ 
9?(>^,  light ;   hence  amended  by  Cocco  to  Nyctophtis.) 

466.  IS.  crenulare  Jordan  &  Gilbert. 

Body  much  compressed,  deepest  in  front  of  the  base  of  the  pectonk^ 
bluntly  convex  anteriorly,  tapering  behind.  Ventral  region  much 
arched  than  dorsal.  Caudal  peduncle  long  and  very  slender.  Hal 
short  and  high,  abruptly  rounded  in  profile,  the  snout  very  btink 
Jaws  equal,  the  snout  not  projecting  beyond  the  mouth.  MaxillaiT 
verj'  slender,  scarcely  widened  to  its  tip,  and  not  dilated,  its  extremitl 
reaching  beyond  the  eye  to  the  margin  of  the  preopercle.  PremaxiDi*- 
ries  anteriorly  on  a  level  of  the  pupil.  Teeth  very  small,  present 
all  the  dentigerous  bones.  Eami  of  the  mandible  nearly  [xarallel,  cat 
ing  together  in  a  sharp  keel  below.  Orbital  margin  above  and  in  6oit 
with  a  thin  membranaceous  rim,  that  in  front  distintit  and  formed  kf 
the  upturned  edge  of  the  preorbital.  No  orbital  spine.  Nassl 
membranaceous,  their  edges  upturned,  forming  a  horizontal  gnio* 
A  groove  between  the  frontal  bones.  Orbital  margins  sei)arated  If 
a  groove  from  the  preopercle.  Margin  of  preopercle  very  obliqi^ 
All  the  membrane  bones  extremelj^  thin,  papery.  Eye  large,  3i  ii 
head.  Gill-rakers  long  and  slender.  Head  3J  in  length  to  hamd 
caudal ;  dei)th  4 J.  Head  and  body  completely  covereti  with  thm 
branaceous  scales,  those  on  the  middle  of  the  sides  not  elevated  ill 
not  noticeably  larger  than  the  others.  Free  edges  of  all  the  8Cih» 
crenulate,  some  of  them,  especijiUy  on  the  back,  with  the  cpenati(»l 
acute,  but  without  spines,  the  scales  being  truly  cycloid.  Aboottf 
scales  in  a  longitudinal  series.  A  phosphorescent  spot  on 
dible  near  the  symphysis,  33  pairs  of  spots  along  the  belly,  6  in  fn^ 
of  ventrals,  6  between  ventrals  and  origin  of  anal,  and  21  betwa* 
front  of  anal  and  base  of  caudal.  Caudal  peduncle  above  and  beW 
with  two  or  three  backward-directed  spines,  which  are  apparent?? 
exserted  tii)s  of  vertebral  processes.  D.  12;  A.  16;  the  fins  ptt|j 
low.  Origin  of  dorsal  nearer  the  snout  than  the  base  of  caudili  ■ 
behind  the  base  of  the  ventrals.  Ventrals  sbort^  not  leaohing  k 
to  vent.  Pectorals  reaching  base  of  ventrals.  Color  veaey 
blue  above,  silvery  on  sides  and  below^  with  dark  ] 
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[losphorescent  spots  present,  as  above  described;  no  evident 
stored  blotch  on  the  back  of  tail.    L.  2}  inches.    Santa  Barbara 
,  California. 
A,  Gilbert,  Proo.  U.  S.  Nat.  Mns.  1880, 274.) 

iTlaciale  (Reinh.)  J.  &  G. 

very  short  and  obtuse,  with  the  upper  profile  descending  in  a 
3ng  curve ;  cleft  of  mouth  oblique ;  maxillary  reaching  to  the 

the  pneoperculum,  and  terminating  in  a  triangular  dilatation. 
Duooth,  those  of  the  lateral  line  enlarged.  Eye  very  large,  more 
e- third  the  length  of  head,  which  is  nearly  as  deep  as  long. 
,  nearly  equal  to  length  of  head.  D.  13;  A.  17;  V.  8.-  Lat.  1. 
ists  of  Scandinavia  and  Greenland.    {OUnther.) 

n  glacialis  Reinhanlt,  Dansk.  Vidensk.  Selsk.  1838,  vii,  11^,  126:  Scapelua 
uothcr,  V,  407.) 

Family  XLIIL— STERNOPTYCHIDiE. 

{The  Stemoptychids.) 

oblong  or  ovate,  naked.  Mouth  very  wide,  its  cleft  oblique  or 
.  Margins  of  upper  jaw  formed  laterally  by  the  maxillaries,  the 
■  which  arc  tootbed.  Teeth  pointed,  mostly  small.  Opercular 
as  incomplete.  Gill-openings  very  wide,  the  membnines  not 
hI,  free  from  the  isthmus.  Pseudobranchiie  present.  Gill-rakers 
short.  Lower  part  of  body  and  head  with  series  of  phosphores- 
otH.  Adipose  fin  present,  often  small.  Dorsal  fin  moderate, 
metlian,  sometimes  preceded  by  a  rudimentary  spinous  dorsal, 
truded  tbrougb  oviducts.  Skeleton  imi)crfectly  ossified.  Small 
'the  deep  seas.    Genera  4;  species  about  12. 

itjfckidcp  gronps  Slemopiychina  and  Cocciina  Giiutlier,  v,  384-391.) 

a;  no  rudimentary  sx^iuous  dorsal;  pseudobranchiae  present.     {Cocdince,) 
r  jaw  prominent Maurolicus,  132. 

132.— mAUROLICUS  Cocco. 

Argenfinea, 

•ettere  sui  Balmoni,  3*2:  type  Maurolicus  amethystinopunctatiis  Cocco.) 
oblong,  compressed,  naked,  covered  with  silvery  pigment; 
f  phosphorescent  spots  along  tbe  lower  side  of  the  head,  body, 
.  Head  compressed,  tlie  bQues  thin,  but  ossified.  Cleft  of  mouth 
l|BmiC|  the  lower  jaw  prominent.  Maxillary  large,  broad,  much 
■ard%  leceiving  the  slender  premaxillary  in  the  upper 
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concave  part  of  its  margin.  Both  jaws  with  minute  teeth.  Gill-nken 
very  long.  Pectorals  and  ventrals  developed.  Dorsal  well  back,  but 
before  anal.  Adipose  fin  rudimentary.  Anal  flu  long.  Branchiostegais 
8  or  9.    Size  small.     Species  about  4.    (Dedicated  to  Maorohco,  tt 

Italian  naturalist.) 

"Phospliorescent  organs  appearing  as  impressions  on  the  skin. 

46§.  M.  borealis(Nils8.)  Giinther. 

Dark  greenish,  sides  silvery.    Body  compressed.    Mouth  wide,  thii 

lower  jaw  much  projecting.    Teeth  small.    Eye  large,  3  in  head.  Kit 

luminous  spots  on  the  throat,  12  between  i>ectorals  and  ventrals,  alMrra 

these  a  row  of  8, 5  between  ventrals  and  anal,  vent  to  tail  24.    Dmd 

nearer  tail  than  snout.    Adipose  fin  very  small.    Ventrals  below  domL 

Caudal  forked.     Head  3J;   depth  3^.    D.  10;  A.  15.    L.  2J  incbei 

(Starer,)    North  Atlantic;  rare  off  our  coasts. 

(Scop€lu8  borealia  Nilsson,  Obsorv.  Zool.  9;  GUnther,  v,  389:  8copelM9 hMmholdtiDtXt^t 
N.  Y.  Fauna,  Fish.  246:  Soopelua  humholdti  Storer,  Hist.  Fish.  Maas.  328  (notot  CoTkrli 

Family  XLIV.— CHAULIODONTID^. 

{The  Chauliodonts.) 

Body  oblong  or  elongate,  compressed,  covered  with  rather  large,  thiii 
deciduous  scales.  Lateral  line  present.  No  barbels.  Series  of  phoi- 
I)horescent  spots  running  along  the  lower  side  of  the  head,  body,  and 
tail.  Head  much  compressed,  the  bones  thin,  but  ossified.  Month  witi 
the  cleft  extremely  wide,  its  margins  formed  by  maxillaries  and  pie- 
maxillaries,  both  of  which  are  provided  with  teeth.  Teeth  aneqiult 
some  of  them  long  and  pointed,  fang-like.  Pectorals  and  ventraU  wB 
develoi)ed.  Adipose  fin  present.  Caudal  forked.  Gill-openings  vaf 
wide.  No  pseudobranchiae.  No  air-bladder.  Deep  waters  of  the  Air 
lantic.  Genera  2,  Oonostoma  and  ChaulioduSj  differing  widely  in  M 
position  of  the  dorsal,  the  size  of  the  anal,  and  the  development  of  thi 
gill-rakers ;  2  species  are  known. 

{Sternoptychidw  group  Chauliodoutina  Giiiithor,  v,  391,  392.) 

*Dor»al  iu  front  of  ventrals;  no  gill-rakers;  anal  with  less  than  20  raja. 

Chauuodus,  a 

i;i3.— CIIAIIJLIODVS  Bloch  <&  Schneider. 
Viper -fishes. 
(Bloch  «&  Schneider  Syst.  Ichtb.  1801,  430:  typo  Chauliodua  iUfani  Bloch&M* 

Body  elongate,  compressed,  covered  with  very  thin  decido 
of  moderate  size.     Head  short,  much  compressed  and  di 
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lotver  jaw  projeotiiig,  the  snoat  maoli  shorter  than  eye.  Mouth  ex- 
tremely wide,  the  cleft  reaching  much  beyond  eye.  Premaxillaries 
with  four  long  fiAng-like  canines  on  each  side.  Mandible  with  pointed, 
wicle^tet  teeth,  the  anterior  ones  excessively  long;  none  of  these  large 
teeth  received  within  the  mouth.  Maxillaries  with  fine  teeth;  palatine 
irith  a  single  series  of  small  pointed  teeth;  no  teeth  on  the  tongue. 
Bye  moderata  Pectorals  moderate.  Yentrals  large.  Dorsal  flu  high, 
placed  anteriorly,  well  in  firont  of  the  ventrals.  Adipose  fin  moderate, 
sometimes  fimbriate,  opposite  the  low,  short  anaL  Caudal  moderate, 
ficvrked.  Gill-openings  very  wide.  No  gill-rakers.  Branchiostegals 
nnmeroas.    (/aaAti;?,  exserted;  Sdob-ij  tooth.) 

Ik#9*  €•  sloani  Bloch  A,  Schneider. 

Greenish  above;  sides  silvery;  belly  blackish.    Dorsal  not  far  behind 
bead,  its  first  ray  produced  in  a  long  filament.    Pectoral  fins  short 
Ventral  fins  elodgate,  longer  than  head.    About  30  phosphorescent  dots 
hi  ft  series  firom  the  chin  to  the  ventrals.    Scales  of  the  body  subhexag- 
onaL   Head  nearly  as  deep  as  long,  7  in  total  length ;  depth  about  the 
ane.  B.  17}  D. 6;  A.  12;  V.  7;  Lat.  1.  56.    L.  12  inches.    {OUnther.) 
Ibditerranean  and  deep  waters  of  the  Atlantic ;  a  specimen  found  in 
tbe  itomach  of  a  cod  on  George's  Banks. 

(Bloeb  &,  Schneider,  430;  GUnther,  v,  392.) 

Family  XLV.— STOMIATID^. 

{The  Stomiatoids.) 

Body 'elongate,  naked  or  covered  with  thin  deciduous  scales.  Mouth 
^  wide.  Lateral  margin  of  upper  jaw  formed  by  the  maxillaries, 
^Wch  are  provided  with  teeth  along  their  edges.  Teeth  usually  very 
^ng,  unequal,  some  of  them  often  fang-like.  Gill-membranes  not 
yinfiAj  free  fh>m  the  isthmus.  Branchiostegals  numerous.  A  long 
fl^y  barbel  suspended  from  the  throat.  No  pseudobranchiie.  Sides 
^ith  phosphorescent  spots.  Dorsal  fin  short,  median  or  posterior,  with- 
^t  spines.  Adipose  flu  present  or  absent.  Pectorals  and  ventrals 
P^weut  Oi>ercular  apparatus  incomplete.  Skeleton  feebly  ossified. 
2ggH  excluded  through  oviducts.  Deep-sea  fishes  of  the  Atlantic. 
Genera  4;  species  8  or  10. 

(%nja(idar  GUuthcr,  y,  424.) 

1^<> idipose  fin ;  donal  opiiosite  anal.    (StomiatincB,) 

**  Body  with  fine  deciduous  scales Stomias,  134. 

«•*  Body  naked. 
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5.  Vcftner  and  palatines  with  teeth Echiostoxa,  tt. 

hb,  VoDier  and  palatines  toothless ..ICAJLA.COSTEnB,  136k 

*'  Adipose  An  present ;  dorsal  in  front  of  anal;  body  naked.    {Aatrame9ikimM») 

AfiTaONESTBBly  IS. 

134.— STOJIUAS  Cuvier. 

(Cavier,  R^gne  Anim.  ii,  1817:  tyi>e  Esox  boa  Risso,  from  the  Mediterranean.) 

Body  elongate,  compressed^  covered  with  exceedingly  fine  and  dedd- 
nous  scales,  which  are  scarcely  imbricated,  l^iug  in  subliesagoual  de> 
pressions  in  the  skin.    Head  compressed,  the  snout  very  short  and  ths 
cleft  of  the  mouth  extremely  large.    Mouth  oblique,  the  lower  jaw  pio- 
jecting.    Teeth  pointed,  unequal,  those  of  the  premaxillaries  and  mandi- 
ble very  large ;  maxillary  with  fine  teeth ;  vomer  with  a  pair  of  fangs;, 
palatines  and  tongue  with  smaller  pointed  teeth.    Eye  moderate.   Uper 
cular  portion  of  the  head  short ;  a  large  fleshy  barbel  suspended  firm 
the  hyoid  region.   Vent  far  back.    Dorsal  comparatively  long,  far  back, 
opposite  the  anal.    Pectorals  and  ventrals  rather  small  and  short,  the  , 
latter  far  back.    Caudal  fin  moderate.    Lower  side  of  head,  body,  ani 
tail  with  series  of  phosphorescent  dots.    Gill-openings  very  wide.   Sil 
pyloric  coBca.    Singular  fishes  of  the  deep  waters  of  the  AUantic. 
{/TTfj/jLta^y  "  mouthy,''  from  (XTo/xa,  mouth.) 

*  Hyoid  harhel  not  frinpjed. 

470.  S«  fcrox  Reinhardt. 

Black.  Xeither  pectorals  nor  ventrals  produced.  Caudal  ronoctod. 
Depth  about  12  in  total  length;  head  10.  D.  17,-  A.  21;  P.  0;  V.l 
{Gunther.)    Greenland,  south  to  Cape  Cod,  in  deep  water. 

(Rolnhordt,  Vidensk.  Selsk.  Naturv.  etc.  x,  p.  Ixxvii ;  Gilnther,  v,  426.)    * 

135.— ECHIOSTOmA  Lowe. 

(Lowe,  Proc.  Zool.  Soc.  Loud.  1843,  87:  type  Echioatoma  harbatum  Lowe.) 

Body  elongate,  compressed,  scaleless.  Head  rather  compressed,  tli6 
snout  short  and  the  cleft  of  the  mouth  very  wide.  Teeth  iK)intod,  ui- 
equal,  those  of  the  premaxillary  and  the  front  of  the  lower  jaw  being 
longest;  maxillary  teeth  in  a  single  series,  those  of  the  lower  two-thirii 
being  small;  teeth  of  the  hinder  part  of  the  mandible  in  a  doable  * 
triple  series ;  vomer  with  a  pair  of  fimgs;  palatines  with  a  single  seritf 
of  small  pointed  teeth ;  two  groups  of  similar  teeth  on  the  tongue.  'Bfl 
of  moderate  size.  Opercular  portion  of  the  head  very  narrow  and  fli*. 
ible;  a  fleshy  barbel  on  the  centre  of  the  hyoid  region.  Dorsal  Ite^ 
back,  opposite  anal.  Caudal  forked.  Vent  not  far  in  advance  of  €i 
fin.    Pectorals  and  ventrals  feeble,  the  latter  behind  the  middle  d 
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>ody.  Series  of  phosphoresoent  dots  along  the  lower  side  of  the  head, 
^odyiSndtaiL  Gill-openingsTerywide.  Oill-rakers  minate.  Nopseado- 
baaocfato.    No  air-bladder.   AUantio.    (c;^ccy  a  viper;  tndtiaj  mouth.) 


flk9l.  E«  bailNMlBi  Lowe. 

Blacky  with  an  elongate,  club-shaped  (phosphorescent)  rose-colored 
spot  between  the  maxillary  and  the  eye.  Barbel  as  long  as  head  (in 
specimens  seen),  fringed  at  its  tip.  ^^  Upper  ray  of  pectoral  produced  in 
along  and  slender  filament  reaching  nearly  to  the  root  of  the  ventrals" 
(wanting  in  specimens  examined).  Yentrals  narrow,  elongate.  Head  G 
in  length;  depth  0.  B.  13;  D.  12-15;  A.  17;  P.  S-^;  V.  8.  L.  9  inches. 
Deep  waters  of  the  Atlantic;  lately  taken  off  Gloucester,  Mass. 

(Lffwe,  Fkoe.  ZooL  Soe.  Lond.  1843, 88;  QUnther,  v.  427 ;  Goode  &  Bean,  Bull.  Essex. 
biLlSTSpSS.) 

1S6.— MAI^ACOSTEUS  Ayra. 

(ksm^  Joam.  Boat  Soo.  N»t.  Hiat.  1849, 53:  type  MdlacoHeu8  niger  Ayres.) 

Body  elongate,  compressed,  scaleless.  Head  rather  compressed,  the 
mntTecy  short,  the  deft  of  the  mouth  very  wide,  extending  to  behind 
tbe  root  of  the  i>eotorals.  Teeth  x>ointed,  nneqnal,  in  single  series  on 
both  jaws  and  tongne;  none  on  the  palate.  Opercnla  membranaceous. 
Donal  tax  back,  opposite  anal.  Pectorals  rudimentary.  Yentrals 
ather  posterior.    One  species  known.    (/xaAaz&c,  soft;  dtniov^  bone.) 

4V1  HI.  Blffer  Ayres. 

Black,  with  a  white  loral  si>ot.  Snout  verj'  short,  convex.  Lower 
j*w  with  very  long  canines.  Barbel  long  and  slender.  Pectoral- rays 
coalescing  into  a  thin,  long  filament.  Yentrals  filamentous.  Head  3| 
^  caudal;  depth  C.  D.  19;  A.  20;  P.  5;  Y.  6.  North  Atlantic;  a 
*ngle  specimen  known.    {Ayres.) 

(Aym,  L  e. ;  Gunther,  vi,  4^.) 

187.— ASTROHTESTHES  RichardBon. 
WcbudsoD,  Ichth.  Voy.  Sulph.  97, 1815:  type  AHroneathei  nigra  Rich.) 

Body  rather  elongate,  compressed,  scaleless.  Head  compressed,  the 
•"Hrnt  shorty  the  mouth  wi<le.  Teeth  pointed,  unequal.  Upper  jaw  with 
ftoplong,  carved  canines;  lower  with  two;  maxillary  teeth  fine,  sub- 
^^;  palatines  with  a  single  series  of  small,  pointed  teeth,  similar  to 
^^  on  tongue.  Eye  moderate.  Throat  with  a  barbel.  Dorsal  fin 
*^,  inserted  in  front  of  anal,  behind  ventrals;  adipose  fin  present; 
^^Qdal forked;  paired  fins  well  develoi>ed.  Gill-rakers  minute.  No  pseu- 
dohnochisB.  No  air-bladder.  Lower  parts  with  phosphorescent  spots. 
(^p«y,  star  (star-fish);  c<r^tM,  to  eat.) 


i 
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478.  A.  niirer  Rich. 

Black,  with  abont  22  luminous  spots  between  chin  and  ventrals.  B» 
bel  a  little  longer  than  head.  Dorsal  beginning  just  behind  bafie  • 
ventrals;  pectoral  not  reaching  nearly  to  ventrals.  Jaws  equal.  E; 
large,  well  forward.  Head  4;  depth  5 J.  D.  17;  A.  14.  Deep  waU 
of  the  Atlantic;  described  from  specimens  from  the  Grand  Banks,  p 
haps  belonging  to  a  dift'erent  species. 

(Richardson,  Ichth.  Voy.  Sulph.  97;  GUnther,  v,  425.) 

Family  XLVI.— SALMONID^. 

{The  Salmon  Family.) 
Body  oblong  or  elongate,  covered  with  cycloid  scales.  Head  nab 
Mouth  terminal,  varying  much  in  size  and  form;  maxillary  forming  1 
lateral  margin  of  the  upper  jaw,  provided  with  a  supplemental  ba 
pi^maxillaries  not  protractile.  Teeth  various,  sometimes  wanting.  Gi 
4,  a  slit  behind  the  fourth.  Pseudobranchise  present,  but  often  sis 
or  rudimentary.  Gill-rakers  various.  Gill-membranes  not  connccl 
free  from  the  isthm  us.  Branchiostegals  3-20.  No  barbels.  Dorsal  a 
ally  nearly  median,  not  greatly  elongate.  Adipose  fin  present  0 
dal  fin  forked.  Anal  fin  moderate  or  rather  long.  Ventrals  moden 
nearly  median.  Pectorals  placed  low.  Lateral  line  present.  Ab 
men  rounded.  Air-bladder  large.  Stomach  coBcal  or  siphonal ;  the  | 
loric  cobca  few  or  many,  sometimes  obsolete.  Ova  generally  large,  t 
ing  into  the  cavity  of  the  abdomen  before  exclusion.  Genera  about : 
species  125.  A  large  and  varied  family;  its  members  inhabit  chiefly i 
fresh  waters  of  northern  regions,  many  of  them  being  anadromo 
running  up  from  the  sea  to  spawn  in  the  rivers.  One  genus  [Bti 
pinna)  is  found  in  New  Zealand,  and  the  species  oi  Microstoma^  Ar^ 
tina,  and  Hyphalonedrus  are  mostly  deep-sea  fishes.  In  economic 
portance  this  family  ranks  among  tbe  very  first,  and  the  salmon  i 
trout  in  all  northern  regions  are  the  choicest  prizes  of  the  angler. 

{Salmonidcc  Giiuthcr,  vi,  1-J05.) 

•  Pyloric  ccpca  few  or  none ;  stomach  coecal. 
t  Dorsal  fin  nearly  over  the  ventrals.     {Argentinina.) 

a.  Branchiostogaln  :\  or  4 ;  bocly  elongate,  subcylindrical ....  IflCBOfllOHif  1 
aa.  Brancliiostegals  G-8;  bony  compressed. 
h.  Adipose  Un  long  and  low,  scarcely  shorter  than  donal  fin. 

hh.  Adipose  fin  normal,  short  and  high. 
c  Ventrals  inserted  in  front  of  the  middle  of  the  i 
d.  Scales  very  small ;  males  ^Yith  villous  bandsi  IT 
rays  16-20 
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dd.  Scales  larger,  similar  in  both  sexes;  pectoral  rays  10-12. 
e.  Teeth  feeble,  those  on  tongue  very  weak ;  scales  smnll,  adherent. 

Thaleichthys,  141. 
ce.  Teeth  stronger,  those  on  tongue  enlarged ;  scales  moderate,  decid- 
uous  ,.08MERU8,  142. 

eo.  Ventrals  inserted  under  or  behind  the  middle  of  dorsal ;  mouth  moderate 
or  small. 
/,  Scales  cycloid. 

•     g.  Jaws  with  minute  teeth ;  maxillary  reaching  past  front  of  eye. 

Hypomesus,  143. 
gg.  Jaws  toothless;  maxillary  not  reaching  front  of  eye. 

Argentina,  144. 

Jf.  Scales  ctenoid Hyphalonedrub,  145. 

;  c<pca  many ;  stomach  siphonal. 

8  toothless  or  with  a  few  feeble  asperities;  scales  rather  large;  anal  fin 
somewhat  elongate;  maxillary  short  and  broa<l ;  not  sn- 

adromous  ( Caregonince) Coregoxus,  146. 

as  with  distinct  teeth;  scales  mostly  small.     {SalmoniruB,) 

h.  Dorsal  fin  very  long  and  high,  of  about  20  rays;  scales  mod- 
erate ;  tongue  toothless ;  not  anadromous. 

Thymallus,  147. 
kh.  Dorsal  fin  moderate,  its  rays  9-15  in  number;  tongue  with 
teeth. 
i.  Dentition  very  feeble,  incomplete ;  anal  fin  elongate,  of  about 
17  rays;  scales  moderate;  not  anadromous. 

Stenodus,  148. 
a.  Dentition  strong  and  complete;  conical  teeth  on  jaws,  vo- 
mer, and  palatines;  tongue  with  two  series  of  strong 
teeth  (deciduous  in  very  old  specimens  of  Oncorhynchiu) ; 
scales  small. 
J,  Anal  fin  elongate,  of  14-17  rays;  vomer  narrow,  long,  flat, 
with  weak  teeth;  species  black  spotted. 

Oncorhyxchus,  150. 
fj.  Anal  fin  short,  of  9-11  developed  rays. 

k.  Vomer  Hat,  its  toothed  surface  plane;  teeth  on  the  shaft 
of  the  vomcT  iu  alternating  rows  or  in  one  zigzag  row, 
those  on  the  shaft  placed  directly  on  the  surface  of  the 
bone,  not  on  a  free  crest  (posterior  vomerine  teeth  some- 
times deciduous) ;  species  black  spotted Salmo,  151. 

kk.  Vomer  boat-sbaped,  the  shaft  strongly  depressed,  with- 
out teeth;  very  small,  about  200  in  the  course  of  the  lat- 
eral line;  species  not  anmlromous,  spotted  with  red  or 
gray Salvelinus,  152. 

13§.— MICROSTOifIA  Cuvicr. 

R^'gne  Anim.  ii,  1H17:  typo  Gasteropelccus  microstoma  ^\sao  =  Microstoma  ro- 
\umdatum  Kisso.) 

'  elongate,  cylindrical,  covered  with  large,  tbiu,  silvery  scales. 

(hort.     Mouth  very  small,  terminal;  premaxillaries  very  small; 

iries  very  short  and  broad,  not  extending  to  the  front  of  the  very 

■^  which  forms  more  than  half  the  depth  of  the  side  of  the  head. 

vomer  with  a  narrow  series  of  fine  teeth;  no  other  teeth. 

<^  or  behind  Um  i^ich  are  behind 

'9 
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tbo  middle  of  tbc  body;  anal  fin  small;  caudal  small,  forked,  its  central 
part  scaly;  pectoral  ratber  narrow;  adipose  fin  small,  fringed,  present 
in  tbe  young,  but  usually  disappearing  witb  age.  Branebiostegals  3  or 4. 
Pseudobrancbiie  well  developed.  Air-bladder  large,  silvery.  No  pyloric 
ccBca ;  nuicous  membrane  of  stotnacb  papillose.  Atlantic  Ocean,  iu  deep 
waters.     (/xu/>o7,  small;  <rro/za,  moutb.) 

474*  HI.  {^rcenlandicam  Reinh. 

"  Tins  fisb  appears  to  be  intermediate  between  Argentina  and  Wm- 

HtomOj  baving  tbe  dorsal  fin  inserted  for  the  greater  part  in  advanced 

tbe  ventrals,  and  a  series  of  fine  teetb  in  the  lower  jaw.    Teeth  on  tke 

vomer,  none  on  tbe  tongue.    Adipose  fin  conspicuous.    The  height  of 

tbe  body  is  one-half  tbe  length  of  the  head  and  one-tenth  of  the  totiL* 

B.  3;  D.  11;  A.  10;  V.  10.     (Gxinther.)    Greenland. 

(Microfttomus  gronlandicvs  Reiuh.  Yideusk.  Sclsk.  Natury.  Mathem.  Afhandl  Ti^ 
1841,  Uxiv;  GuutUer,  vi,205.) 

139.— iVIAJLJLOTUS'  Cuvier  (youii^). 

Form  and  dentition  of  TlMhichthys.  No  trace  of  scales  iu  the  know* 
examples,  which  are  immature.  Dorsal  fin  well  backward  over  ventrah|i 
its  insertion  neaixT  tbe  tip  of  tbe  caudal  than  the  snout;  adi|)Ose  finldl 
and  low,  its  height  mneb  less  than  tbe  length  of  its  base,  its  baselittb 
shorter  than  that  of  tbe  dorsal;  pectoral  rays  in  increased  number; 
anal  moderate,  rseudobrancbiie  well  develoi>ed.  Branchiostcgals  I 
Pyloric  co^ea  4. 

473.  Ifl.  villosus  (MUIUt)  Cuvier  (young). 

Translucent  whitish;  a  silvery  lateral  stripe;  upper  regions  clo9ei||| 
punctate.     Eye  a  little  shorter  than  snout,  4  in  head.     Minute  teeth 
both  Jaws;  middle  of  tongue  rough;  maxillarj'  reaching  front  of  papl 
A'entrals  and  pectorals  about  equal  in  length  to  the  longest  dorsal  Oh^ 
which  is  7  times  in  length  of  body;  ventrals  inserted  below  first  ray 
dorsal,  not  reaching  vent;  space  between  dorsal  and  adipose  fin 
thinls  length  of  bead;  length  of  adii>ose  fin  more  than  twice  it« 
twotbinls  base  of  anal.     Dead  4;  depth  0.    D.  12;  A.  21;  V.  8;  P. 
li.  4  inches.    Bebring's  Straits.    Probably  developed  scales  whai 


•As  tlu»st»  pajies  are  passing:  tlirouj;h  tho  presa,  we  learn  firom  Dr. 
fish  lion*  cU^jhtiIhmI,  coUtH'tetl  by  him  in  lUhrinjr's  Straita,  ie  not 
iip<HM08  a**  at  lirat  BUpposwI.  hut  tho  young  of  SfallotmM  rillotst. 
pirss  the  pn>iK>sMHl  generic  and  ^peoidc  uamcj^  letting  thedflSCI^ 
too  lato  to  cancel  the  latter. 
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140.— MAIiliOTlJS  Cavier. 

Capelins. 

Cuvicr,  Hi^gDe  Aniin.  1829,  ed.  2,  ii:  typo  Clupea  villosa  Miiller.) 

Body  elongate,  compressed,  covered  with  iniiuite  scales,  a  band  of 
«irbich,  above  the  lateral  line  and  along  each  side  of  the  belly,  are  en- 
larged, and  in  mature  males  they  become  elongate-lanceolate,  densely 
imbricated,  with  free,  projecting  points,  forming  villous  bands.    In  very 
old  males  the  scales  of  the  back  and  belly  are  similarly  modified,  and 
the  top  of  the  head  and  the  rays  of  the  paired  fins  are  finely  granu- 
lated.   Mouth  rather  large,  the  maxillary  thin,  extending  to  below  the 
middle  of  the  large  eye.    Teeth  minute,  forming  single  series  on  the 
jaws,  vomer,  palatines,  and  pterygoids;    lingual  teeth  somewhat  en- 
larged, in  an  elliptical  patch.    Lower  jaw  projecting.    Dorsal  inserted 
over  ventrals.     Brauchiostegals  8-10.     Lower  fins  very  large.    Pec- 
toral fins  large,  horizontal,  with  very  broad  base,  their  rays  in  increased 
number  (16-20).     Pseudobranchife  quite  small.     Gillrakers  long,  slen- 
te.    Pyloric  coeca  6,  small.     Ova  very  small.     Marine  species  of  the 
North  Atlantic  and  Pacific.    {/laXXwrd^^  villous.) 

^Y^  HI.  Vlllosus  (MiiUer)  Cuvier.— Cope^tn. 

Bnsky  olivaceous  above,  grayish  silvery  on  sides  and  below.  Head 
Jong,  pointed.  Base  of  anal  in  males  compressed  and  prominent;  pec- 
^rak  reaching  more  than  half  way  to  ventrals,  the  latter  to  anal.  Eye 
brge,  3 J  in  head.  Head  ^  in  length;  depth  about  6.  D.  12;  A.  18. 
^tl.  ca.  150.    Greenland  to  C<ape  Cod  and  Alaska;   abundant  north- 

{Clupea  villasa  MUUer,  Prodr.  Zoul.  Dan.  1777,  245;  Gilnthcr,  vi,  170.) 

141.— THAJLEICHTHTS  Girard. 

JEulachon, 

(Giraid,  U.  S.  Pac.  R.  R.  Surv.  Fish.  1859,  325:  typo  ThaJeiclithys  stcvensi  Grd. =Sahno 
pacificu$  Rich.) 

This  genus  is  intermediate  between  Mallottis  and  Osmernsj  differing 
^01  the  latter  in  its  rudimentary  dentition.  All  the  teeth  are  very 
**ble,  slender,  and  deciduous,  although  occasionally  present  on  all  the. 
"^68  of  the  mouth.  No  permanent  teeth  on  the  tongue.  The  scales 
•f^  much  smaller  than  in  Osmertis,  and  more  closely  adherent;  larger 
^  iu  MaUotu9j  and  similar  in  the  two  sexes.    The  coloration  is  dusky. 
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Small  fishes  of  the  North  Pacific,  remarkable  for  their  extreme  ofliii 
When  dried  they  burn  like  a  candle.    {Odkziaj  rich;  Ix^o^j  fi^«) 

4TT.  T.  pacificns  (Rieb.)Grd.— iJuIiicfto'i;  Candle-fish. 

Color  white,  scarcely  silvery ;  upper  regions  rendered  dark  uron- 
by  the  accumulation  of  dark  punctulations.  Body  rather  eloni 
slender,  and  less  compressed  than  in  Osmerus.  Head  long,  bli 
than  in  Hypomesus  pretiosus^  less  compressed,  broader,  and  more 
vex  above,  Mouth  large,  the  maxillary  rather  narrow  and  long,  r 
ing  beyond  the  middle  of  the  rather  small  eye;  lower  jaw  projec 
Opercle  with  strong  concentric  striae.  Gill-rakers  numerous,  u 
long  and  slender.  Ventrals  large,  inserted  just  in  front  of  d< 
Pseudobranchia?  small.  Head  4^;  depth  6.  B.  8;  D.  11;  A.  21;  ] 
Lat.  1.  75;  pyloric  coeca  11;  vertebra?  70.  L.  12  inches.  Oreg< 
Alaska,  ascending  the  rivers  in  enormous  numbers  in  the  spring, 
excellent  pan-fish,  unsurpassed  in  delicacy  of  flesh. 

(Salmo  {Malloiusi)  paci/tcuff  Richardson,  Fauna  Bor.-Amer.  iii,  226:  Tkalt 
stevensi  Girard,  U.  S  Pac.  R.  R.  Surv.  Fish.  325;  Glinther,  vi,  168.) 

142.— OSIflEBUS  Linnseus 
Smelts. 

(Artedi ;  Linuieiis,  Syst.  Nat. :  type  Salmo  epcrlanus  L.) 

Body  elongate,  compressed.  Head  long,  pointed.  Mouth  wid< 
slender  maxillary  extending  to  past  tlie  middle  of  the  eye ;  lowe 
projecting.  Preorbital  and  suborbital  bones  narrow.  Maxillarie 
premaxillaries  with  fine  teeth ;  lower  jaw  with  small  teeth,  whic 
larger  ])osterioiiy;  tongue  with  a  few  strong,  fang  like  teeth,  la 
at  the  tip;  liyoid  bone,  vomer,  palatines,  and  pterygoids  with  wi« 
teeth.  Gill-rakers  long  and  slender.  Branchiostegals  8.  Scales  I 
loose,  GO-70  in  the  course  of  the  lateral  line.  Dorsal  small,  about 
v^ay  of  the  body,  over  the  ventrals;  anal  rather  long.  Vertebiae  i 
GO.  Pyloric  ccpca.  small,  few.  Small  fishes  of  the  coasts  of  Enrop 
Northern  America,  sometimes  ascending  rivers.  They  are  conside 
valued  as  food.  (oV/xTj/^or,  odorous;  the  name  is  equivalent  to  the 
lish  "smelt".) 

a.  Vomer  with  a  cross-series  of  small  teeth ;  species  spawning  in  the  sea. 
478.  O.  IhalciclitBiys  Ay  res. 

Olivaceous,  sides  silvery  and  somewhat  translucent, 
tivcly  deep  and  compressed.    Head  rather  short  ai 
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larj'  broad,  its  edge  strongly  carved,  extending  to  opposite  posterior 
margin  of  papil.  Premaxillary  on  the  level  of  upper  part  of  pupil. 
Mandible  projecting,  its  tip  somewhat  curved  upward.  Eye  longer 
than  snout,  4  in  head.  Fins  high,  the  pectorals  usually  reaching  ven- 
trals,  and  the  ventrals  to  anal ;  anal  reaching  about  to  caudal.  Teeth 
weak;  maxillary  teeth  scarcely  visible.  Head  4J;  depth  5i.  D.  9;  A. 
18;  P.  11.  Lat.  1.  60.  L.  9  inches.  Pacific  coast  from  San  Francisco 
northward ;  rather  common. 
(Ayres,  Proo.  Cal.  Acad.  Nat.  Sci.  1860,  62;  GUnther,  vi,  168.) 

4T9.  O.  attenuatas  Lockington. 

Greenish,  sides  silvery.  Body  elongate,  compressed.  Head  rather 
long,  gomewhat  pointed ;  maxillary  extending  past  pupil ;  lower  jaw 
projecting;  maxillary  rather  narrow,  little  convex.  Outline  of  both 
jaws  nearly  straight,  less  curved  tha,n  in  O.  thaleicUthys.  Teeth  on 
tongue  strong,  but  much  smaller  than  in  O.  mordax;  teeth  on  maxil- 
lary conspicuous ;  front  of  both  jaws  with  rather  strong  teeth ;  pala- 
tine teeth  variable,  usually  strong.  Eye  large,  4  in  head.  Fins  low. 
Pectorals  not  reaching  ventrals,  nor  ventrals  anal,  nor  anal  to  caudal. 
Head4J;  depth  G.  D.  10;  A.  15-17;  P.  11.  Lat.  1.  05.  L.  10  inches. 
Coast  of  California ;  not  rare.  Verj'  close  to  0.  thaleichthys,  but  proba- 
cy distinct. 

(LockiDgton,  Proc.  U.  S.  Nat.  Mas.  1880,  (36.) 
•*•  Vomer  with  2-4  strong  fang-like  tcetb;  Hpecies  ascending  rivers. 
^80,  O.  mordax  (Mitvh.)  CAW.— American  Smelt. 

Transparent  greenisli  above,  silvery  on  sides ;  body  and  fins  with 

^medark  punctulations.     IJody  rather  long  and  slender.     Head  largo, 

'^ith  liirgo  mouth  and  stronger  teeth  than  in  the  other  species  of  tb(^ 

^enoH.    Small  teeth  along  the  edge  of  the  maxillary ;  strong  fang-like 

teeth  on  tongue  and  front  of  vomer ;  eardiform  teeth  on  palatines,  ptery- 

^ida,  and  hyoid  bone ;  mandible  with  moderate  teeth,  its  tip  projecting. 

^^es  deciduous.     Dorsal  fin  rather  posterior,  the  ventrals  under  its 

^nt.    Lower  fins  moderate,  none  reaching  the  next  behind  it.    Gill- 

''•ikers  two-thirds  diameter  of  eye.     Head  4;  depth  GJ.     D.  10;  A.  15; 

^'  13.    Lat.  1.  OS.     L.  TJ  inches.     Atlantic  coast  from  Virginia  north- 

^Jinl,  entenng   streams  an<l   often  land-locked.      Very  elose   to  tlie 

European  O^  eperlamiSj  but  the  latter  has  larger  scales  (Lat.  1.  00), 

*^orter  gill-rakera,  and  rather  weaker  teeth. 

Utkerina mordax  MitchiU,  Trans.  Lit.  &  Phil.  Soc.  N.  Y.  1814,  446:  Oamcrus  riridescem 
^ Sueur,  Joaru.  Acad.  Nat.  Sci.  Phila.  i,  2^0:  Oemvrus  viridesctns  GUnther,  vi,  1U7.) 
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Var.  spcctram  Cope. —  Wilton  Smelt, 

Slender.  II cad  short,  with  vopy  large  eye,  and  short  moatb  and  max- 
illary. Maxillary  not  extending  beyond  middle  of  pupil.  Eye  3  iu  liead. 
Uead  44;  depth  8 J.  D.  10;  A.  15;  Lat.  1.  06.  L.  transv.  10.  SnuiQ. 
Wilton  Pond,  Kennebec  County,  Maine;  land-locked  in  fre«h  water. 
(Cope.) 
iOamcrua  Hpectrum  Copo,  Proc.  Ainer.  Phil.  Soc.  Phila.  1870,  490.) 

Var.  nbbotti  Cope. — Cobcssiconiio  Smelt. 

Stouter.  Eye  smaller.  Maxillary  reaching  posterior  margin  of  pupl 
Eye  J.}  in  head.  Heatl  -i'l ;  depth  7.  Lat.  1.  08.  L.  trausv.  16.  Laod- 
loeked  in  Cobessicontic  Lake,  Kennebec  County,  Maine.    (Cope.) 

{Onmerus  ithbotti  Copo,  Proc.  Amer.  Phil.  Soc.  Phila.  ltJ70,  490.) 

491.  O.  dentex  Steindachncr. 

Dark  bix)\vn  above ;  sides  silvery  or  golden ;  head  and  body  with  daik 
pohits.     Eye  two-thiitls  length  of  snout    Teeth  as  in  O.  eperlanut 
O.  Mordax;  maxillar>'  reaching  iwsterior  margin  of  eye,  its  length 
times  in  dii^tance  Irom  tip  of  lower  jaw  to  dorsal.    Height  of  dorsal 
length  of  head;  height  of  anal  two-sevenths.    Head  4;  depth  5i.  D. 
A.  1[\;  V.  8;  Lat.  1.  00 ;  L.  transv.  16.    Port  Clarence,  Alaska,  to 
ern  Cliina.     [Bcan^  MSS.) 

vi^ttMiulaohuor.  Sitzuu^b.  Kais,  Akad.  Wiss.  Wien,  ixi,  1870,429.) 

1 13.-1ITP01IE$US  GilL 
Surf  Smelts. 
viiill.  rr\H\  .Viail.  X:it.  Soi.  riiila.  l^i»'2.  li»l^.  type  Jrgentiita pretiosa  Grd.) 

r»Oily  ratlivr  elor.ixato,  uiodouUely  compressed, covered  with  thins 
of  nuHlciate  size.     Head  nu her  |H>inted.     Mouth  moderate,  formed i 
in  Ar.rumsomus^  the  shoriish  maxilLiry  not  extending  quite  to  middlel 
oyo;   iis  ouiHno  Ih^Iow  brvvully  convex,  lower  jaw  projecting.    Tfl 
mitiuto,  on  jaws,  vomer.  paUitines,  pterygoids  and  tongue.    VentJ 
insoriod  diitvily  under  iniiMle  of  dors;il,  midway  between  eye  and  I 
ot'  eauilal.      UraneluiViteirals  r*-7.      North  Pacilic.     (y-**,  below; 
middle;  iu  allusion  to  :he  ivsi;ivni  of  the  veutrals.) 

4?i*%  11.  pmio»u«  .Ora/  i'l'.i,— S4-/">  ,r\ 

Light  olivai^HHis;  a  silvery  band  along  the  latent  lin^ 
•8  snouts  4J  iu  head.      Tins  low,  the  longest  ^ 
without  cauilul;   i^vtoruls  soaivvly  ivadiinf 
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in  length  of  body;  ventrals  not  reaching  vent,  their  length  8 J  in  body. 
Head  4i;  depth  4^.  D.  10  j  A.  15;  P.  14;  V.  8;  Lat.  1.  70.  L.  12 
inches.  Pacific  coa^t,  from  California  northward;  abundant,  si)awning 
in  tlie  8urf.  A  very  firm-fleshed  and  fat  little  fish,  scarcely  inferior  to 
tbe  enlachon. 

(^Jr^nlina  pretiosa  Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  155:  Osmerua  preiloaua 
Girard,  U.  S.  Pac.  R.  R.  Surv.  Fish.  324 :  Oamerua  elongatas  Ayres,  Proc.  Acad.  Nat. 
ScL  Phila.  1854,  17.) 

ASS.  H.  olidns  (PaHas)  Giinther. 

Darker.    Fins  higher,  the  longest  dorsal  ray  6  in  length  of  body; 
.  pectorals  reaching  two-thirds  the  distance  to  root  of  ventrals,  their 
length  5  in  body ;  ventrals  G  in  length  of  body.    Lat.  1.  56-60.    Alaska 
and  Eanitschatka,  spawning  in  freshwater  ponds.    {Bearij  MSS.) 
{Salmo  (OtnuTiw)  o{id«« Pallas,  Zoogr.  Roas.  As.  ii!,  391;  GUnther,  yi,  169,  in  part.) 

•  144.— ARGENTINA  Linnaens. 

Argentines. 
(Artedi;  LinniDiiB,  Syst.  Nat. :  typo  Argentina  sphijrcena  L.) 

Body  oblong,  covered  with  rather  large  cycloid  scales,  which  are 
<rflen  rongh  with  spinons  points.  Mouth  small,  the  maxillaries  very 
8hort,  not  reaching  to  the  eye.  Eye  very  large.  Jaws  toothless;  an 
arcbed  series  of  minute  teeth  on  the  head  of  the  vomer  and  on  the  fore 
part  of  the  palatine ;  tongue  typically,  with  a  series  of  small  curved 
t^th  on  each  side.  Dorsal  fin  short,  in  advance  of  the  ventrals.  Cau- 
<lal  tin  deeply  forked.  Eggs  small.  Fishes  of  the  deep  waters  of  the 
^'ortb  Atlantic  and  Mediterranean,  never  entering  fresh  waters.  (Latin 
^fgentum^  silver.) 

Scales  more  or  less  rough.     (Silus  Reinhardt.*) 
*W,  A.  syrteusinin  Goode  &  Beau. 

Body  compressed.  Head  not  quite  twice  as  long  as  deep.  Snout 
Jiearly  3}  in  head.  Insertion  of  dorsal  midway  between  snout  and  adi- 
lK)sefin;  ventrals  under  last  ray  of  dorsal.  Scales  very  large,  cycloid, 
covered  with  minute  asperities;  a  median  row  of  scales  along  the  back 
»nd  the  beliy.  Color  olivaceous;  sides  silvery.  Ilead  4J;  depth  5J. 
,  B.C;  D.  12;  A.  13;  V.  14;  scales  3-00-4.  L.  17  inches.  Sable  Island 
Bank,  in  deep  water. 

(Gootle  &  Bean,  Proc.  U.  S.  Nat.  Mus.  1878,  201.) 

*fieinhanU,  Bemarkn.  til  den  Skaud.  Ichthyol.  11:  typo  Salmo  silus  Ascuuiu& 
ff^  the  Norwegian  namo  Vas-Sil,  said  to  moan  rough  herring.) 
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14[*'S.-H¥PnA£.ON£DElUS  Goode. 

(Goodo,  Proc.  U.  S.  Nat.  Mus.  18d0,  iii,  483:  typo  JJ.  chalybeiuB  Goode.) 

Body  sub-terete,  covered  with  adherent  rough-pectiDate  or  cteiK 
scales.  Mouth  rather  lar^e,  the  maxillary  reaching  to  beyond  (ronl 
orbit;  lower  jaw  ])rojectiiig.  Teeth  on  jaws,  small,  shaq);  tonj 
smooth.  Dorsal  in  front  of  ventrals.  Otherwise  essentially  as  in  In 
Una..    Deep  sea.    (t>^a/«^,  under  the  sea;  iVsJ/ooc,  dweller.) 

485*  II.  chalybeiiis  Goode. 

Grayisb,  mottled  with  brown;  scales  metallic  silvery.  Body  pla 
t-erete.  Maxillary  broad  and  flattened  posteriorly,  extending  to  i 
of  pupil,  its  length  2^  in  head.  Interorbital  space  broad,  4  times 
diameter  of  eye.  Scales  arranged  in  regular  transverse  rows,  ovei 
ping  in  such  a  manner  as  to  resemble  oblique  plates  on  the  sides, 
eral  line  prominent,  straight.  Insertion  of  dorsal  midway  between 
torals  and  ventrals,  or  snout  and  adipose  fin;  x>ectoral8  long;  venl 
under  middle  of  dorsal;  caudal  forked.  Head  4;  depth  4.  D.  11 
8;  r.  17  or  18;  V.  9  or  10;  Lat.  1.  52.  Deep  sea,  off  the  coast  of  Rl 
Island. 

(Goode,  Proc.  U.  S.  Nat.  Mus.  1830,  484.) 

146.— COREOOMUS  Linnajus. 

White-fish. 
(Artedi;  T.iiiniDUB,  Syst.  Nat.:  type  Corcr/onav  la  reret  mi  Jj,) 

Botly  oblon;;  or  elongate,  compressed,  llead  more  or  less  conic,  i 
pressed,  the  form  of  the  snout  varying  considerably.  Mouth  small 
maxillary  short,  not  extending  beyond  the  orbit,  with  a  well-develc 
supplemental  bone.  Teeth  extremely  minute,  if  present.  Scales  i 
erate,  thin,  (myeloid,  rather  linn.  Dorsal  lin  moderate;  caudal  tin  de 
forked;  anal  lin  somewhat  elon;;ate;  ventrals  well  developed.  Psei 
branehije  large.  Gill-rakers  varying  from  short  and  thickish  toi 
long  and  slender.  Air-bladder  very  large.  Stomach  horseshoe-sha] 
with  many  (about  100)  pyloric  eo'cu.  Ova  small.  Species  about  40 
habiting  the  clear  lakes  of  Xorthern  Europe,  Asia,  and  AmeiioS 
Arctic  regions  descending  to  the  sea.  Most  of  them  spawn  in  UUi 
or  winter  near  the  shore,  at  other  seasons  often  frequenting  OQMi 
able  depths.  The  group,  as  here  detined,  includes  a  number  of  86^ 
characterized  by  minor  modilications  of  structure,  eomeoi' 
been  considered  as  genera.  It  seems  to  us  that  the  nui 
species  has  been  overestimated  by  ])revious  writer 
grax>hical  range  of  each  one  is  much  wider 
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Tally  supxK)sed.     The  species  are  bighly  valued  for  food,  tbe  flesh 
ig  generally  pale  and  of  fine  flavor.     The  coloration  is  very  uni- 
i;  bluish  olivaceous  above;  tbe  sides  and  below  silvery.     (^"/3/>)y, 
temples;  /'wvo^,  an^^le.) 
lis  genas  may  be  subdivided  as  follows:    j 

cr  jaTT  iDcloded;  prcmaxillArics  broad,  placed  vertically  or  the  lower  edge  turned 

ward. 

I-rakers  short,  thickish,  few  in  uumber;  prcorbital  broad,  wider  than  pupil ; 
maxillary  short  and  rather  broad,  not  reaching  to  the  line  of  the  eye;  the 
small  supplementary  bone  mostly  narrow  and  sharply  elliptical ;  mouth  very 
amall  (Prosopium  Milner) coueai,  wilUamsoniy  quadriluteraliSy  kennicotti. 

l-rakers  nume'rous,  long,  and  slender;  j>reorbital  long  and  narrow;  maxillary 
comparatively  long,  the  supplemental  bone  ovate.     (Coregonus.) 

ODgne  toothless,  or  nearly  so ;  back  elevated clupeiformia. 

Tongue  with  about  three  series  of  small  teeth;  body  elongate,  compressed. 

labradoricM, 

Tongue  nearly  toothless ;  back  not  elevated hoyi, 

er  jaw  projecting;  i)remaxillar4e8  narrow,  x)lace<l  more  or  less  horizontally. 

i  Bo4ly  elongate,  subfusiform;  scales  small,  uniform,  convex  behind  (Argyro- 
HOMCS  Agassiz) inerki^  artedi,  nigripinnis. 

i^  Body  Hhort,  deep,  com])ressed,  shad-like ;  curve  of  the  back  similar  to  that 
of  the  iH'lly ;  scales  large,  larger  forwards,  rather  clonely  imbiicated,  the 
IKwterior  margin  little  convex  ( Allosomus  Jordan) tuUibce, 

T  jaw  included;  premaxillaries  broad,  placed  vertically  or  turned  inward. 

ill-rakers  short,  thickish,  few  in  number ;  prcorbital  broa<l,  wider  than  pupil ; 
maxillary  short  and  rather  broad,  not  reaching  to  the  line  of  the  eye;  the 
small  supplementary  bone  mostly  narrow  and  sharply  ellii)tical ;  mouth  very 
small,     {rrosopium*  Milner.) 

C.  COSlCSi  Milner. — Chief  Mountain  Wlnie-finh, 

id  narrowed  anteriorly,  tbe  snout  prolonged,  pig-like,  protruding 
td  tbe  nioutb.  Maxillary  4  in  bead,  barely  reaching  eye.  Sub- 
d  and  supraorbital  wider  than  in  tbe  other  species.  Depth  4i  in 
ii;  length  of  head  about  the  same;  body  therefore  elongate,  not 
ted  nor  much  compressed.  I).  12;  A.  10;  scales  8-88-7.  Chief 
tain  Lake,  Montana,  a  tributary  of  the  Saskatcbawan.  Ver}'  close 
5  next,  if  really  difierent;  the  head  and  mouth  larger  in  the  single 
onen  known. 

ner,  Rept.  U.  S.  Fish  Com.  1872-73,  83 :  Prosopium  couesi  Milner,  in  Jordan,  Man. 
Bd.  2,  36-2.) 

C.  iraJliamsoni  GiniTd.—Rocki/  Mountain  White-fish, 

dy  oblong,  rather  deeper  than  in  C  quadrilateralis^  but  little  coni- 

led.     Head   shortish,  conic,  the  profile  more  abruptly  decurved 

tbe  others.    Snout  compressed  and  somewhat  pointed  at  tip, 

•**1t  below  the  level  cf  the  eye.    Maxillary  short  and  very 

■^^  2y  381:  I  C  gmdrilateralin  Rich,     {-poaiorzelovj 
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broad,  reaching  just  about  to  the  anterior  margin  of  eye;  the 
apparently  longer  than  in  the  next,  owing  to  the  shortness  of  the 
Maxillary  contained  4  times  in*the  length  of  the  head ;  mandible  i 
Mouth  inferior.  Eye  4^  in  head.  Adipose  tin  very  large,  exi 
behind  anal.  Depth  4 J  i^i  length;  head  4§.  D.  11-14;  A.  11; 
8-74  to  88-7.  Gill-rakers  short  and  thick,  shorter  than  pupil 
10  below  the  angle.  Clear  streams  and  lakes  fix)m  the  Kooky 
ains  to  the  Pacific;  abundant  in  the  Sierra  Nevada.  An  e: 
food-fish;  variable. 
(Giranl,  Proc.  Acad.  Nat.  Sci.  Phila.  185G,  133;  GUather,  vi,  187.) 

488.  C.  qaadriBateraUs  Richardson. — Pilot-JUh;  Menomonee  Wkitc-fi 

Waiter;  lloand-fish. 

Body  elongate,  not  elevated  nor  much  compressed,  the  back 

broad,  the  form  more  terete  than  in  any  of  the  other  8x>ecies. 

very  small  and  narrow,  inferior,  the  broad  maxillary  not  reae 

opposite  the  eye,  5.J  in  head.     Head  long,  the  snout  compress 

bluntly  pointed,  its  tip  not  below  level  of  eye;  profile  not  stroi 

curved.    Preorbital  wider  than  pupil.    Mandible  originating  und 

die  of  eye,  3^  in  head.    Adipose  fin  small.^Gill-rakers  short  and  s 

but  rather  longer  than  in  C.  tcilliatnsonu    Head  5  in  length ;  d< 

D.  11;   A.  10;  scales  9-80  to  90-8.    Color  dark  bluish  above, 

below.    Lakes  of  New  Hampshire,  Upper  Great  Lakes,  northwt 

to  Alaska;  abundant  in  cold,  deep  w»*ters. 

(Richardson,  Franklin's  Jouni.  l&Z3y  714;  GUnther,  vi,  176:  Coregonus  mo 
Prescott,  Amer.  Journ.  Sci.  Artsxi,  34*2,  l^oi:  Coregonui  nova-unglice  Giiulher 

489.  €•  kcnnicotti  Milncr,  MSS.  sp.  not. 

Body  oblong,  elliptical,  the  back  not  greatly  elevated.  Hej 
short  and  deep,  the  snout  bluntly  deeurved  and  not  projeeti 
depth  of  the  head  at  the  nape  greater  than  the  distance  from  th 
the  snout  to  the  opercular  margin.  Mouth  not  inferior,  the  jawj 
equal;  maxillary'  extremely  short  and  broad,  not  quite  reaehio| 
eye,  its  length  5J  in  head,  its  supplemental  bone  broad-ovate,  1 
than  in  clupeiformis.  Gill  rakers  as  in  C.  quadrilateralis.  Pp 
nither  broad.  Color  pale,  as  in  clupeiformis.  Head  5 J  in  \ssag 
11 ;  A.  13 ;  scales  10-00-10.  Types  Xos.  8071  and  9600  of  the 
States  National  Museum  fi-om  Fort  Good  Hope,  British 
Yucon  River,  Alaska,  resi>ec'tively.  A  strongly  marir 
distinguished  among  the  American  forms  by  the  vf 
perhaps  identical  with  some  Siberian  8j[>ecies. 
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^Gill-rakers  namerons,  long  and  slonder;  preorbital  long  and  narrow;  maxillarics 
comparatively  long ;  the  supplemental  bono  ovate,  rather  broad.    ( Coregonus. ) 
tTongno  toothless,  or  nearly  so;  back  elevated. 

490.  €•  Clapeiforni2&»  (Mitch.)  Milner.— Common  White-fish, 

Body  oblong,  compressed,  always  more  or  less  elevated,  and  becoming 

Botably  so  in  the  adult.    Head  comparatively  small  and  short,  the  snout 

Uantisb,  obliquely  truncated ;  tij)  of  snout  on  level  of  lower  edge  of 

pupil;  width  of  preorbital  less  than  hal£  that  of  pupil.     Maxillary 

reaching  past  front  of  orbit,  about  4  in  head.    Eye  large,  4-5  in  head. 

Gill  nikers  moderate,  §  diameter  of  eye,  about  20  below  the  angle. 

Color  olivaceous  above;  sides  white,  but  not  silvery;  lower  fins  some- 

times  dusky.    Head  5;  depth  3-4.    D.  11;  A.  11;  scales  8-74-9.    L.  20 

inches.    Great  Lakes  and  northward ;  the  best  known  and  most  highly 

valued  of  the  American  white-fishes.    This  species,  like  others  of  wide 

distribution,  is  subject  to  considerable  variations,  dex>endent  on  food, 

waters,  etc.    Feeds  on  minute  organisms. 

(Salmo  elupeiformis  Mitchill,  Amer.  Month.  Mag.  ii,  321,  1818:  Coreffonus  alhua  Le 
8«ur,  Jonm.  Acad.  Nat.  Sci.  Phila.  i,  231, 1818 :  Coregonua  albua  GUnther,  vi,  184,  and 
offtQthors  generally:  Coregonua  richardsoni  GUnther,  vi,  185:  Coregonus  aapiUinfiimus 
Gfinther,  vi,  186:  Coregonus  latior  Gunther,  vi,  18C:  Coregonus  otsego,  the  "  Otiiogo  Lake 
Bm",  DoWitt  Clinton  Med.  «&  Phil.  Kegister,  ill,  188.) 

ttToiigne  with  about  three  series  of  small  teeth;  body  elongate,  compressed. 

*•!•  C.  labradoricus  Rich.—"  Whiting";  Musquaw  Rivet  White  fish. 

Body  rather  elongate,  compressed,  the  back  not  elevated.  Head 
father  long  and  slender,  compressed.  Mouth  rather  small,  the  jaws 
Wjual,  the  maxillary  reaching  to  the  front  of  the  pupil.  Maxillary 
bone  broad,  rather  short,  its  supplementary  piece  ovate.  Mandible 
reaching  middle  of  eye.  Eye  large,  4^  in  head.  Supraorbital  bone 
narrow.  Gill-rakers  rather  h)ng.  Bluish  black  above,  silvery  below; 
scales  with  dark  punctulations;  fins  all  dusky.  Dorsal  fin  high  in 
front,  the  last  rays  short.  Head  4g  ;  depth  4J.  D.  11;  A.  11;  scales 
^■^0-8.  L.  12  inches.  Great  Lake  region  to  the  lakes  of  the  Adi- 
rondacks  and  White  ]\Iountains,  and  northeastward ;  generally  abun- 
dant in  cold,  clear  lakes. 

(Ri  hardson,  Fauna  Bor.-Aincr.  iii,  203,  18313;  Giiuther,  vi,  176:  Coregonus  ncohar^ 
^ienns  Prescott,  Aincr.  Jouru.  Sci.  iVi'ts,  xi,  34'^,  1851.) 

^Tongne  nearly  toothless;  back  not  elevated. 

^•t.  C.  liOyi  (Gill)  Jordan. — Lake  Moon-eye;  Cisco  of  Lake  Michigan, 

Body  rather  elongate,  compressed,  the  back  somewhat  elevated. 
Dead  rather  long,  in  form  intermediate  between  Coregonus  and  Argyro- 
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8omu8.    Mouth  rather  large,  terminal,  the  lower  jaw  evidently  slioillt 

than  upper,  even  when  the  mouth  is  open;  tip  of  muzzle  rather  bluntly 

truncate;  maxillary  reaching  to  oi)posite  middle  of  pupil,  aboat  3  m 

head ;  mandible  extending  to  posterior  margin  of  pupil.    Supraorlntd 

and  i)reorbital  narrow.      Eye  very  large,  3J  in  head.     Tongue  vitfc 

traces  of  teeth.     Gill-rakers  slender,  about  25  below  the  angle,  ratha 

long,  nearly  as  long  as  eye.     Pseudobranchiae  very  large.     Fius  law; 

free  margin  of  dorsal  very  Oblique.    Color  bluish  above,  sides  and  h* 

low  rich  silvery,  brighter  than  in  any  other  of  our  Coregonij  much  asii 

llyodon  and  Albula.    Lateral  line  almost  straight.    Head  4^;  depth  ^ 

D.  10;  A.  10 ;  scales  7-75-7.    L.  12  inches.    Deep  waters  of  Lake  Mi* 

igan,  Lake  Ontario,  and  neighboring  lakes;   the  smallest  and  band- 

somest  of  our  Coregoni.    It  is  intermediate  in  its  relations  between  tfaB 

typical  Coregoni  and  ArgyroHomus. 

{ArgyroHomus  hoyi  (GiU,  MSS.)  Miluor,  Rept.  U.  S.  Fish  Com.  1872-73,  86,  l?i45 
JunlaD^  Man.  Vert.  ed.  2,  275.) 

••Lower  jaw  projecting ;  promaxiUjiries  narrow,  placed  more  or  less  horizontally. 
$  Bfxly  elongate,  subfusiform;  scales  small,  uniform,  convex  behind.    {Ar§jiP' 
8omu8  Agassiz.*) 

493.  €.  merki  Gthr. 

Stei^l-bhiish  above,  with  many  dark  ])oints ;  belly  white ;  dorsal  wei 

caudal  mostly  blackish;  i)ectorals  and  ventrals  tipi)ed  with  black;  ej« 

blackish,  the  iris  silvery.     Body  rather  elongate,  compressed.    Fom 

of  moutli  as  in  C.  artvdi^  the  lower  jaw  considerably  projecting;  mix* 

illary  broad,  with  rather  broad  supplemental  bone,  three  times  as  loaC 

as  wide,  extending  to  middle  of  the  very  large  eye,  its  length  3  in  head 

preorbital  extremely  narrow.    Length  of  mandible  somewhat  more  thai 

least  depth  of  tail.     Teeth  none,  or  reduced  to  minute  asi)erities  ot 

the  tongue.     Gill-rakei-s  numerous,  very  long  and   slender.     Dontd 

very  high,  much  higher  tlian  long,  its  last  rays  rapidly  shortened!,  thi 

llrst  rays  twice  the  length  of  base  of  tin;  insertion  of  dorsal  midwij^ 

between  snont  and  middle  of  adipo.^e  fin.    Caudal  large,  well  forked; 

anal  small;  ventral  inserted  under  middle  of  dorsal,  very  long,  i  length 

of  head;   iHH»toral  the  same  length.     Scales  as  in  C  artedu    Head 

depth  r)H.     Kye  3  in  head.    D.  11 :  A.  14:  V.  11;  scales  7-S0-8. 

ing's  Sea  to  the  north  shore  of  Siberia,  ascending  rivers;  lately 

by  Dr.  Dean  in  Alaska. 

(SiiliHo  vJMjk^tuh^  Pallas,  ZiH>gr.   Kosh.  Asiat.  iii,  410;  not  Cififfv 
c^lk'de;  iiiiutbor,  vi,  llC>. ) 


•  Aj:assi/,   Lako  Simorior,   ir*<).  :tll> :    iy|>e   CV 
Miii'bin,  =  Coreijontu  arUdi  Le  Sueur.    {cipyi'po?f  silvi 
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^^41«  C*  aateiU  Le  Suenr. — Lalce  Ilerring;  Cisco;  Michigan  Uerring, 

Body  elongate,  compressed,  not  elevated.     Head  compressed,  rather 

poiDted.     Mouth  rather  large,  the  maxillary  reaching   about  to  the 

middle  of  the  pupil,  about  3^  in  head ;  the  mandible  2^  in  head.    Pre- 

orbital  bone  long  and  slender;  suborbital  broad;  supraorbital  nearly 

as  loDg  as  eye,  about  4  times  as  long  as  broad.     Eye  4-5  in  head. 

Gill-rakers  very  long  and  slender,  as  in  Clupea^  as  long  as  eye,  25-30 

bdowthe  angle.    Bluish  black  or  greenish  above;  sides  silvery;  scales 

with  dark  specks.    Fins  mostlj^  pale,  the  lower  dusky  tinged.    Head 

4J;  depth  4^.    D.  10;  A.  12;  scales  8-75  to  90-7.    L.  12  inches.     Great 

Lakes  and  northward  to  Alaska  and  Labrador;  very  abundant,  usually 

frequenting  shallow  waters.    In  numerous  small  lakes  in  Indiana  and 

*  VTiscoDsin  (Greneva,  Tippecanoe,  Oconomowoc,  etc.)  is  the  modified  var. 

mo  [Arfjyroaomus  sisco  Jordan,  Amer.  Nat.  1875,  136),  which  lives  in 

the  deep  waters,  coming  into  shallower  waters  to  spawn  in  December. 

(Cmt^oiiim  ar/ed*  Le  Suenr,  Joam.  Acad.  Nat.  Sci.  Phila.  i,231, 1818:  Ctyregonus  clupei- 
/oTRMGiiDtlior,  vi,  193,  and  of  nearly  all  authors,  but  not  Sahno  dupeiformis  of  MitcU- 
fll:  Saimo  (Cortgonus)  harengus  Richardson,  Fauna  Bor.-Amer.  iii,  210:  Sahno  (Corego^ 
*u)littidu8  Richardson,  Fauna  Bor.-Amer.  iii,  207:  Coregonus  lucidua  GUnther,  vi,  193: 
Otrt^niu  harengus  GUnther,  vi,  199.) 

^^9.  €•  iii§rripinnis  (Gill)  JoT.—Blue-Jin;  Black-fin. 

Body  .stout,  fusiform,  compressed.     Head  stout.    Mouth  large,  the 

Wcr  jaw  projecting.     Eye  rather  large,  longer  thati  snout,  about  4 

^'1  head.     Teeth  very  minute,  but  appreciable  on  i>reniaxillaries  and 

^Ogiie.     Gill-rakers  very  numerous,   long    and    slender.    Color  dark 

Wuish  above:   sides   silvery,  with  dark   punctulations;   tins  all   blue- 

l^lack.      Uead  4^  ;    depth  3'1      1).  10;   A.  12;    scitles  9-88-7.      L.  18 

^*^che^.     Deep  waters  of  Lake  ^Michigan;    locally  abundant.     Larger 

^^an  most  of  the  other  Cor^goni.     Known  at  once  by  the  black  fins. 

{ArgyroHomnn  nifirijnnnis  (Gill,  MSS.)  ^lilner,  Kept.  U.  S.  Fish  Com.  1872-'73,  87, 
*'*^5;  Jonlan,  Man.  Vert.  275.) 

*'^  l(o<ly  f»hort,  deep,  comprosscd,  sli;Kl-liko;  curve  of  the  hack  similar  to  tliat  of  the 
belly;  s<\iles  lar;^o,  notably  lar^^jor  forwards,  rather  closely  imbricated,  tho 
poaterior  mar'^iii  little  couvi'x.     (AUosomutt  Jordan.*) 

^^«.  C.  tnllibee  Rich.— r////i7)fc;  ''Mongrel  White  Fhh'\ 

Body  short,  deep,  compressed,  shad-like,  the  dorsal  and  ventral 
Curves  similar.  Caudal  peduncle  short  and  deep.  Head  conic,  com- 
pressed, much  as  in  C.  nigripinnh.    Mouth  large,  the  maxillary  as  long 

*  Jordan,  Man.  Vert.  od.  2,  1878,  331:  typo  Coregonus  tullibce  Rich.     (aA/lo?,  other, 
*»<r<erent;  Caj^a,  body.) 
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as  the  eye,  extending  past  the  front  of  the  papil,  its  sapplemental  bom 

narrowly  ovate,  with  prolonged  point;  jaws  equal  when  dosied.   Eye 

large,  as  long  as  snout,  4.}  in  head.    Preorbital  narrow;  supraoibitil 

elongate,  rectangular.     Scales  anteriorly  considorably  enlarged,  their 

diameter  half  larger  than  the  diameter  of  those  on  the  caudal  iiedondCb 

Color  bluish  above;  sides  white,  punctate  with  fine  dots;  each  scab 

with  a  silvery  area,  these  forming   a  series  of  distinct  longitadii 

stripes.    Head  4;  depth  3.    D.  11;  A.  11;  scales  8-74-7.    L.  ISincfacfc' 

Great  Lakes  and  northward.    A  handsome  and  well-marked  species. 

(Salmo  (Coregonus)  lullibee  Rich.  Fanna  Bor.-Amer.  iil,  201,  1836;  Gfinthor,  ti, 
ArgyrosomuB  tuUibec  Jordau,  Man.  Vert.  «M31.) 

14T.-THTJ1IAI.E.US  Cuvier. 
Qraylinys. 
(Cuvier,  R^gne  Aiiim.  ed.  2,  ii,  1829:  type  Salmo  tkjpnallus  L.) 

Body  oblong,  compressed,  little  elevated.    Head  rather  short   M( 
moderate,  terminal,  the  short  maxillary  extending  past  the  middle  of 
large  eye,  but  not  to  its  posterior  margin.    Teeth  slender  and  sparse 
the  maxillaries,  prcmaxillaries,  and  lower  jaw;  vomer  short,  witk 
small  x)ateh  of  teeth;   teeth  on  the  palatines;   tongue  toothless, 
nearly  so.    Gill-openings  wide.     Branchiostegals  7  or  8.     Gill-rakoli 
Khort  and    rather  stiflf.      Suborbital    and    preorbital    bones 
Siiales  small  and  loose,  75-100  in  the  course  of  the  latenri  line, 
fin  very  long  and  high,  mostly  in  advance  of  the  ventrals,  of  alxmt 
rays;  adipose  fin  small;   caudal  fin  forked;  anal  fin  small,  of  10-1 
rays.    Coloration  brilliant,  the  dorsal  with  red  or  blue  spots. 
dobranehiie  well  developed.    Air-bladder  very  large.    Pyloric  ap] 
ages  about  15.    Beautiful  fishes  of  the  fresh  Waters  of  northern 
{OufiaUn^,  the  Greek  name  of  the  Grayling,  the  fish  having  the  odor 
thyme — Ou/io<:.) 

49T.  T.  sig^iiifcr  Richardson.— Jwmcan  Grayling, 

Body  elongate,  compressed,  highest  under  the  anterior  portion  of  I 
dorsal.    Head  rather  short,  subconic,  compressed,  its  upper  ootUnei 
tinuous  with  anterior  curve  of  the  bfick.     Mouth  moderate,  the  ; 
lary  extending   to  below  the  middle  of  the  eye;  jaws  aboofe' 
Tongue,  in  the  young,  with  teeth  which  are  usually  absent  iat^ 
Eye  quite  Large,  about  3  in  head,  rather  longer  than  snoat^ 
to  the  interorbital  space.    Scales  moderate,  easily  ( 
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Line  nearly  straiglit.    A  small  bare  space  behind  isthmus.    Dorsal  fin 
long  and  high,  its  length  rather  greater  than  the  depth  of  body,  its 
licight  varying,  greatest  in  the  males;  adipose  fin  rather  small;  anal 
fin  small.    Gill-rakers  slender,  short,  about  11  below  the  angle.    Color- 
ation brilliant,  (in  var.  tricolor)  purplish  gray;  young  silvery;  sides  of 
'h€ad  with  bright  bluish  and  bronze  reflections;  sides  of  body  with 
BnudU  black,  irregular  spots,  most  numerous  posteriorly  in  young  speci- 
nwDs;  ventral  fins  ornate,  dusky,  with  diagonal  rose-colored  lines;  dor- 
sal with  a  black  line  along  its  base,  then  a  rose-colored  one,  then  a 
blackish  one,  then  rose-colored,  blackish,  and  rose-colored,  the  last 
stripe  continued  as  a  row  of  spots ;  abo\  e  these  is  a  row  of  dusky-green 
i    spots,  then  a  row  of  minute  rose-colored  spots,  then  a  broad  dusky  area, 
the  middle  part  of  the  fin  tipped  with  rose;  anal  and  adipose  fins  dusky; 
central  rays  of  caudal  pink,  outer  rays  dusky.     Head  42;  depth  4§. 
D.  20;  A.  11 ;  scales  8-90-9.     L.  18  inches.     Northern  Michigan  to 
Montana,  northward  to  Alaska  and  the  Arctic  Ocean;  abounding  in 
dear,  cold  streams  in  suitable  locations.    Professor  Milner  (Kept.  U.  S. 
Ksh  Com.  1872-73,  740,  et  seq.)  recognizes  three  distinct  species,  which 
ieem  to  us  rather  as  varieties  of  one  species.    These  are — 

^ar.  tigBirer  Rich. 

j       From  British  America  and  Alaska.    Has  the  scales  smaller,  (Lat.  1. 
I     ^),  the  maxillary  shorter,  and  the  head  rather  less  than  one-fifth  the 

fength;  the  dorsal  rays  are  perhaps  more  numerous,  and  the  fin  in  the 

'Qales  much  higher. 

(C^ngimM  signifer  Rich.   Frankliirs  Jonrn.  1823,  711:    Salmo  (Thymallus)  signifer 
l^ch.  Fauna  Bor.-Ainer.  iii,  190;  GUuther,  vi,  202;  Miluer,  Rept.  U.  S.  Fish  Com. 

^•f.  tricolor  Cope. — Michigan  Grayling. 

From  various  streams  in  the  noi-them  part  of  the  southern  x>eninsula 
^^  Michigan.  Das  a  longer  head  than  the  preceding,  forming  a  little 
^ope  than  one-fifth  the  length,  and  the  scales  larger,  90-92  in  the  lat- 
^^line. 

{ThymaUiii  tricolor  Cope,  Proc.  Acad.  Nat.  Sci.  Phila.  186r>,  80 :  Thymallus  tricolor 
^^ther,  vi,  201 :  Thymallua  tricolor  Milner,  Rept.  U.  S.  Fish.  Com.  18:2-73,  739,  aud 
^*  lite  writers  ou  angluig  generally.) 

^  ^«  MOBtanus  Milner. — Montana  Grayling, 

ftwn  the  headwaters  of  the  Missouri.    Similar  to  tricolor^  but  has  the 
"^y  deeper,  the  depth  being  about  4J  in  the  length. 
i       WpMm9  nunUanMB  MUner,  Rept.  U.  S.  Fish  Com.  1872-73,  741,  1874.) 
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148.— STENODUS  Richardson. 
Inconnus. 

(Lucioirutta  GUntlier.) 
(Ricbardson:  type  Salmo  mackcnzii  Rich.) 

Body  rather  elongate,  little  compressed.  Head  long,  the  cleft 
mouth  wide.  Maxillary  long,  broad,  lanceolate,  extending  far  bac 
lower  jaw  projecting  much  beyond  the  upper.  Dentition  very 
the  teeth  extremely  small;  maxillary  toothless;  vomer,  palatini 
tongue  with  narrow  bands  of  minute  villiform  teeth.  Gill-raker 
awl-shaped,  rough  interiorly.  Branchiostegals  10.  Pyloric  o 
great  number.  Dorsal  fin  moderate,  over  ventrals;  anal  rathe 
caudal  forked.  Scales  moderate.  Coloration  silvery.  Migratoi 
of  large  size,  inhabiting  the  streams  of  Arctic  America  and 
(<rr/v<>c,  narrow;  owo^r,  tooth.) 

498.  S«  macScenzii  RicbanlsuD. — Inconnu, 

Body  elongate,  subterete.  Head  long  and  compressed,  with  fli 
vertex.  Eye  moderate.  Preopercle  much  curved.  Dorsal  fin 
caudal  than  snout.  Bluish  above;  sides  silvery,  as  in  the  C 
Head  3A.     B.  10;  D.  13;  A.  15;  scales  11-lOC-lO.     Mackenzie'* 

and  its  tributaries. 

{SaliHO  mick'rnzii  Richardson,  Fraiikliu*s  Joum.  l.'^23,  707:  Luciotrutta  m 
GUnthor,  vi,  104.) 

119.— 0^i!OBlir.\CnUS  Suckley. 
Pacific  Salmons. 
(Siickloy,  Ann.  Lyo.  Nat.  Hist.  X.  Y.  l'?ol,  31->:  type  Salmo  acouhri  Rich.) 

Body  elongate,  subfusiform  or  compressed.  Mouth  wide,  the 
lary  long,  lanceolate,  usually  extending  beyond  the  eye;  jaiR 
moderate  teeth,  which  become  in  the  adult  male  enormously  ei 
in  front.  Vomer  long  and  narrow,  flat,  with  a  series  of  teeth  botl 
head  and  the  shaft,  the  latter  series  comparatively  short  and 
palatines  with  a  series  of  teeth;  tongue  with  a  marginal  series i 
side:  teeth  on  vomer  and  tongue  often  lost  with  age;  no  te^ 
hyoid  bone.  Branchiostegals  more  or  less  increased  in  number. 
moderate  or  small.  Dorsal  fin  mcxlerate:  anal  fin  companlMI 
gate,  of  11-20  rays.  I\vIoric  appendages  in  increased 
rakers  rather  numerous.  Ova  large.  Si.*xual  pecn 
developed:  the  snout  in  the  adult  males  in  somni 
distorted ;  the  premaxillaries  prolonged,  hocf 
which  in  turn  is  greatly  elongate  and 
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ii  on  these  bones  also  greatly  enlarged.  The  body  becomes  deep 
compressed ;  a  fleshy  hump  is  developed  before  the  dorsal  fin,  and 
scales  of  the  back  become  imbedded  in  the  flesh.  The  flesh,  which 
dd  and  rich  in  spring,  becomes  dry  and  x)oor.  Salmon^  mostly  of 
?e  size,  ascending  the  rivers  tributary  to  the  North  Pacific  in  North 
erica  and  Asia,  spawning  in  the  fall.  Only  five  species  are  certainly 
wn.  (^^oc,  hook;  fio^x^^j  snout.) 
be  species  may  be  divided  as  follows : 

l-x»ken  comparatively  short  And  few  (20  to  25  in  nnmber). 

Scales  Tery  small,  more  than  200  in  a  longitadinal  series gorhuecha. 

Seales  medium,  about  145  (138-155)  in  a  longitudinal  series;  pyloric  coeca  about 

150. 

K  Anal  rays  13  or  14 ;  black  spots  small  or  obsolete. ;  B.  13-14 hetm. 

»l.  Anal  rays  about  16;  back  and  upper  fins  with  black  spots;  B.  lb~W..choui«ha, 
u  Scales  comparatively  largo,  about  130  (125-135)  in  a  longitudinal  series;  pyloric 

c<Kca  50-80 kUuich, 

tl-rakers  comparatively  long  and  numerous  (30-40  in  number);  scales  large;  lat. 

L  about  130 nerka. 

f-iakers  comparatively  short  and  few  (20-25  in  nnmber). 
Scales  very  small,  more  than  200  in  a  longitudinal  series. 

•  0«  fforbasclia  (Walb.)  Gill  &  Jordan.^ Humpback  Salmon;  Haddo;  Holia; 
6orbu9cha;  Dog  Salmon  (Alaska). 

rior  blaish ;  sides  silvery ;   back  posteriorly^  adipose  fin,  and  tail 

I  nameroas  black  spots;  fall  males  red,  more  or  less  blotched  with 

mish.    Body  rather  slender,  in  the  female  plump  and  symmetrical, 

he  fall  males  very  thin  and  compressed,  with  the  fleshy  dorsal 

p  much  developed  and  the  jaws  much  elongated,  strongly  hooked, 

with  extra\ugant  canines  in  front.    Ventral  appendage  half  the 

th  of  the  fin.    B.  11-12.    Gill  rakers  13  +  15.    A.  (developed  rays) 

D.  11 ;  scales  215  (210-240),  those  of  the  lateral  line  larger,  170. 

)ric  iMEca  very  slender,  about  180.    Weight  3-6  pounds.     Pacific 

(t  and  rivers  of  Korth  America  and  Asia  from  Oregon  northward; 

»re;  occasionally  taken  in  the  Sacramento.     Known  at  once  by 

viery  small  size  of  the  scales. 

Mm  forfriMdUi  Walbaum,  Artedi  Pise.  1792,  69:  Salmo  proieua  Pallas,  Zoogr.  Ross. 
ILMy  376:  Salmo  gibber  Blocb  &  Schneider, 409:  Oncorhynchus protetis  GUntber,  vi, 
t  Mb0  proteus  Buckley,  Monogr.  Salmo,  97 ;  Jordau,  Proc.  U.  S.  Nat.  Mus.  i,  71, 
Ii  Salmo  ocouleri  Rich.  Fauna  Bor.-Amer.  iii,  158.     Oncorhynchus  aoouleri  Giiuthor, 


about  145  ( 138-155)  in  a  longitudinal  series ;  pyloric  coeca  about  150. 
OfB  13  or  14 ;  black  spots  small  ar.obMlala.  * 

*  ^Ul  &  Jardaa-  «-fto;  Ze  Kai  Salmon. 

liU  >idM  with  no 

4 
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defined  spots,  bat  only  fine  specklings,  which  are  often  entirely 
lete;  head  dusky,  scarcely  any  metallic  lustre  on  head  or  tail;  i 
dusky,  x)lain,  or  very  finely  maculate,  its  edge  usually  distinctly 
ish  'y  fiiis  all  mostly  blackish,  especially  in  males ;  breeding  males  gei 
blackish  above,  with  sides  brlck-rcd,  often  barred  or  mottled.  G 
form  of  the  Quinnat,but  the  head  proportionately  longer,  moredep 
and  pike-like ;  the  pi^opercle  more  broadly  convex  behind,  and  th 
illary  extending  considerably  beyond  eye.  Gill-rakers  few,  coan 
stout,  as  in  the  Quinnat.  Accessory  i)ectoral  scale  short,  not  hs 
length  of  fin.  Head  4;  depth  4.  D.  9;  A.  13-14;  scales  about  2: 
30;  B.  13  or  14,  rather  broad;  gill-rakers  9  +  15;  pyloric  cceca  14 
weight  about  12  x)ounds.  San  Francisco  to  Eamtschatka,  ascend 
streams  in  the  fall,  and  spawning  at  no  great  distance  from  tl 
abundant  in  Behriug's  Straits.  At  the  time  of  its  run  the  males 
species  are  much  distorted  and  the  flesh  has  little  value. 

{Salmo  keta  vel  Kayko  Walbaam,  Artedi  Pise.,  1792, 72:  Salmo  keta  vel  Kajfi 
&  Schneider,  1601, 407:  Salmo  lagocephalu$  Pallas,  Zoogr.  Boas.  Aslat.  ili,  372, 1 
Salmo  oanh  Sackloy,  Ann.  Lye.  Nat.  Hist.  N.  Y.  1S58,  9,  and  Monogr.  Salmo,  1 
oorhifnchua  lagocephalua  Giinther,  vi,  IGl.) 

hh.  Anal  rays  about  16 ;  back  and  npper  fins  with  black  spots. 

^Ol.  0.clioaicha(Walb.)  J.  &6.— Qmiiitae/Sdliiioii;  King  Salmon;  Colm 
man;  Sacramento  Salmon ;  C hin nook  Salmon ;  Tyee  Salmon;  Fall  Salmon 
Spring  Salmon  ;  Winter  Salmon  ;  Saw-kwey;  Ckouicka. 

Color  dusky  above,  often  tinged  with  olivaceous  or  bluish;  Md 
below  silvery;  head  dark  slaty,  usually  darker  than  the  body  an( 
spotted;  back,  dorsal  fin,  and  tail  usually  profusely  covered  with 
black  spots  (these  are  sometimes  few,  but  very  rarely  altogethei 
Ing) ;  sides  of  head  and  caudal  fin  with  a  peculiar  metallic  tin-4 
lustre;  male,  about  tlie  spawning  season  (October)  blackish,  n 
less  tinged  or  blotched  with  dull  red.  Head  conic,  rather  i 
in  the  females  and  spring  males.  Maxillary  rather  slender^  the 
eye  behind  its  middle.  Teeth  small,  longer  on  sides  of  lower  j»' 
in  front;  vomerine  teeth  very  few  and  weak,  disappearing  in  liie 
In  the  males  in  late  summer  and  fall,  the  jaws  become  doofS 
distorted,  and  the  anterior  teeth  much  enlarged,  as  in  the  itM 
cies.  The  body  then  becomes  deeper,  more  compressedi  aal  I 
at  the  shoulders,  and  the  color  nearly  black*  Preopenh^ 
ercle  strongly  convex.  Body  comparatively  robosti  lb 
near  its  middle.  Yentrals  inserted  behind  midd> 
appendage  half  the  length  of  the  fin ;  caodaL ! 
strongly  forked,  on  a  rather  slender  ca^ 
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rich  in  spring,  becoming  paler  iu  the  fall  as  the  spawning  season 
approaches.    Head  4;  depth  4.    B.  15-16  to  18-19,  the  number  on  the 
two  sides  always  unlike.     D.  11;  A.  IG.     Gill-rakers  usually  9+14 
(t. «.,  9  above  the  angle  and  14  below).     Pyloric  coeca  140-185.    Scales 
Qgnally  27-146-29,  the  number  in  a  longitudinal  series  varying  from 
140-155,  and  in  California  specimens  occasionally  as  low  as  135.  Verte- 
bra 66.    L.  36  inches.    Usual  weight  in  the  Columbia  Eiver  22  pounds, 
dnwhere  16-18  pounds,  but  individuals  of  70-100  pounds  have  been 
taken.    Ventura  Biver  to  Alaska  and  Northern  China,  ascending  all 
brge  streams ;  especially  abundant  iu  the  Columbia  and  Sacramento 
Biverg,  where  it  is  the  principal  salmon.   Upwards  of  30,000,000  pounds 
are  now  taken  yearly  in  the  Columbia  Eiver.     It  ascends  the  large 
etreams  in  spring  and  summer,  moving  up,  without  feeding,  until  the 
ipawniog  season,  by  which  time  many  of  those  which  started  first  may 
have  travelled  more  than  a  thousand  miles.    After  spawning,  most  or 
all  of  those  which  have  reached  the  upper  waters  perish  from  ex- 
kaostion.    It  is  by  far  the  most  valuable  of  our  salmon.    It  has  lately 
been  introduced  into  many  eastern  streams. 

(SsW  i^^awgUcka*  Walbanm,  Artedi  Pise.  1792,  71 :  Salmo  onentalis  PaUas,  Zoogr. 
SMiAsiat  iii,  3S7,  1811-^31:  Sahno  quinnat  Rich.  Fauna  Bor.-Amer.  iii,  219,  and  of 

I  viiten  generally:  Oncorhynchus  quinnat  Giiuther,  vi,  158:  Onoorhgnchua  orimtalin 
Gilnther,  vi,  lo9 :  Oncarhynchus  quinnat  Jonlan,  Proc.  U.  S.  Nat.  Mus.  i,  69 :  Fario 
Cfyrrvi  Girard,  Acad.  Nat.  Sci.  Phila.  1B50,  218:  Salmo  quinnat^  confluenfi^i,  aud 
•'IWfmw  Sackley,  Monogr.  Salmo,  105, 109,  IIU:  Salmo  Uchawytscha  Block  &  Schueidor, 
W)l,4a7.) 

t 

[      «••.  Scales  comparatively  large,  about  130  (125-135)  iu  a  longitudinal  series;  pyloric 

I  ecDca  50-80. 

I      Ml*  0«  kisatch  (Walb.)  Jor.  &  G\\h.—Sdvcr  Salmon;  Kmitch;  Skowiiz;  Hoopid 
Salmon;  Coho  Salmon;  Dielaya  Ryha, 

*  Bhish  green;  sides  silvery,  with  dark  punctulations;  no  spots  except 
*  few  rather  obscure  oii  top  of  head,  back,  dorsal  fin,  adipose  fin,  and 
the  rodimentary  upper  rays  of  the  caudal;  rest  of  tlie  caudal  fin  un- 
spotted; pectorals  dusky  tinged;  anal  with  dusky  edging;  sides  of  head 
^hout  the  dark  coloration  seen  in  the  Quinnat ;  males  mostly  red  in 
ttl,  and  with  the  usual  changes  of  form.  Body  rather  elongate,  com- 
pressed. Head  short,  exactly  conical,  terminating  iu  a  bluntly  pointed 
•noat,  which  is  longer  and  broader  than  the  lower  jaw.  Head  shorter 
ttan  in  a  young  Quinnat  of  the  same  size.  Interorbital  space  broad 
W  strongly  convex.  Opercle  and  preopercle  strongly  convex  behind ; 
^  preopercle  very  broad,  with  the  lower  limb  little  developed.  Cheeks 
"AlNirlMirouB  Bpelling  of  tho  word  **chouicIta"  >yliich  we  havo  tboaght  proper  to 
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broad.  Eye  ((mte  small,  much  smaller  than  in  yoang  Qoiniuitef 
same  size.  Suborbital  very  narrow,  witlt  a  row  of  macoas  pores  al 
its  surface.  Maxillary  slender  and  narrow,  but  extending  somei 
beyond  the  eye.  Teeth  very  few  and  small,  only  two  or  three  on 
vomer;  those  on  tongue  very  feeble.  Gill-rakers  10+13,  rather 
and  slender,  nearly  as  long  as  eye,  toothed.  Fins  smalL  Pect( 
and  ventrals  short,  the  ventral  appendage  three-fifths  the  length  oi 
fin;  caudal  strongly  forked,  on  a  slender  peduncle.  Head  4;  dep 
B.  13-14.  Pyloric  coeca  very  few  and  large,  63  (45-80);  scales  25- 
29.  D.  10;  A.  13-14  (developed  rays).  L.  16  inches.  Weight 
pounds.  A  small  salmon,  ascending  streams  in  the  fSall  to  no  greal 
tance.    Abundant  from  San  Francisco  northward. 

{Salmo  kisuU'h  Walbaam,  Artedi  Pise.  1792,  70:  Salmo  hyauitdi  Bloch  &  Seln 
IdOl^  407:  Salmo  aanguinolentua  Pallas,  Zoogr.  Boss.  Asiat.  iii,  379:  Ouearkgmdm 
guiHoIentua  GUnther,  vi,  160:  Onorhynchua  lycaodon  GUnther,  vi,  iri5,  in  part: 
Rcouleri  Suckley,  Monogr.  Salmo,  94 :  Salmo  tSHppitch  Rlchaidson,  Fauna  Bor.- 
iii,  2i4,  18:{6:  Salmo  tauppitch  GUnther,  vi,  118  (not  of  Jordan,  Proc.  U.  S.  Nat  3 
7'2j  1878,  =  Salmo  purpuratua) ;  Oncarhynchua  tauppitch^  Jordan,  Forest  and  Streoa 
t(»i»bcr  16,  1880,  130.) 

**  Gill-rakers  comparatively  long  and  nnmerons  (30  to  40  in  nnmber);  aeaks 
in  about  130  series. 

503.  O.  nerka  (Walbaum)  Gill  &  JoTdskn.—Blue'haek  Salwum;  Bed-JUk;  I 

Jiiccr  Salmon;  Sugk-eye  Salmon ;  Krasnaya  Eyha, 

Color  clear  bright  blae  above;  sides  silvery,  this  hue  overlyinj 
blue  of  the  back;  lower  fins  pale,  upper  dusky;  no  spot$  anywlu 
adults  in  spriuf:;  the  young  with  obscure  black  spots  above;  i 
deep  crimson  red  in  the  fall ;  the  fins  blackish,  the  caudal  then 
speckled  with  black;  young  bi-eeding  males  {^^^ Kennerlyi^)  often  sh 
spotted.  Body  elliptical,  rather  slender.  Head  short,  sharply  i 
pointed,  the  lower  jaw  included.  Maxillary  rather  thin  and  smal 
tending  l>eyond  eye.  Teeth  all  quite  small,  most  of  them  freely  i 
ble;  vomer  with  about  (>  weak  teeth,  which  grow  larger  in  fall  mah 
stead  of  disiippearing.  rreoi>ercle  very  wide  and  convex;  operck 
short,  not  strongly  convex.  Preopercle  more  free  behind  than 
chouicha.  Ventral  scale  about  half  the  length  of  the  fin;  caudal  ft 
row,  widely  forked;  anal  fin  long  and  low;  dorsal  low.  Flesh  deq 
Males  iH'coming  extravagantly  hook  jawed  in  the  fall,  the  snoul  1 
then  prolonged  and  much  raised  above  the  level  of  rest  of  ki|j| 
lower  jaw  produce<i  to  meet  it.  Mandible  IJ  in  head,  infl> 
females;  snout  2^  in  head,  in  fall  males,  3^  in  females^  ^ 
Gill-rakers  as  long  as  eye,  more  numerous  than  in  P 
moDi  usually  10-23.     B.  14+ 13.     D.  11:   * 


:  ^Ziiio|)aiici(feRaRicli£iTd8on,  Fauna  Bor.-Ainer.  ill,  222:  Oncorhynchtis  Ijjcaodon 
.  O.  paucidenB  GUnther,  vii,  155,  158:  Salmo  cooperi,  paucidena,  warrenif  and 
f  Sackley,  Monogr.  Salmo,  92,  et  seq,;  Jordan,  Man.  Vert.  357;  Jordan,  Proc. 
fti.  Hob.  i,71, 1878:  Salmo  kennerlyi  Suckley,  Ann.  Lye.  Nat.  Hist.  N.  Y.  vii, 
1,  and  Monogr.  Salmo,  145  (yoang  male  or  grilse,  iu  breeding  season) :  Salmo 
i  GUnther,  vi,  120:  Hyptifario  kennerlyi  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1862, 
eorkgndiue  kennerlyi  Jordan,  Man.  Vert.  357,  and  in  Proc.  U.  S.  Nat.  Mus.  i, 
:  f  Salmo  tapdUma,  arabatachf  and  melamplerua  Cuv.  &,  YaL  xxi,  314-6,) 

150*— 84lillIO  Linnseus. 
Salmons. 
;  liiuiAiu,  Syst.  Nat. :  type  Salmo  aalar  L.) 

f  elongate,  somewhat  compressed.  Mouth  large;  jaws,  palatines, 
Dgue  toothed,  as  in  related  genera;  vomer  flat,  its  shaft  not  de- 
1,  a  few  teeth  on  the  chevron  of  the  vomer,  behind  which  is  a 
hat  irregalar  single  or  double  series  of  teeth,  which  ar(3  some- 
ledduons  with  age.  Scales  large  or  small,  110-200  in  a  longitu- 
eries.  Borsal  and  anal  fins  short,  of  about  11  rays  each;  caudal 
ncate,  emarginate,  or  forked,  its  peduncle  comparatively  stout. 
[  pecidiarities  variously  developed ;  the  males  in  typical  species 
he  jaws  prolonged  and  the  front  teeth  enlarged,  the  lower  jaw 
hooked  upwards  at  the  end  and  the  upper  jaw  emarginate  or  per- 
In  Bome  species  these  peculiarities  are  little  marked.  Species 
lenite  or  large  size,  black-spotted,  abounding  in  the  rivers  and 
of  Korthem  America,  Asia,  and  Europe;  one  or  two  Atlantic 
I  aittdne  and  anadromous.    The  non-migratory  species  (subgenus 
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certainly  occur,  but  such  are  not  necessarily  "hybrids.^    (&i 
Latin  name  of  S.  salary  originally  from  saliOj  to  leap.) 

The  following  observations  on  the  species  of  trout  are  tak< 
some  slight  abridgment  and  alteration,  from  Dr.  Giinthei's  ac 
this  family  (Cat.  Fish.  Brit.  Mus.  vi): 

There  is  no  other  group  of  fishes  which  offers  so  many  difBcnltiM  to  the 
ogist^  with  regard  to  the  distinction  of  the  species,  as  wcU  as  to  certain 
their  life  history,  as  this  genus.  *  *  •  The  almost  infinite  variations  of  t 
are  dependent  on  age,  sex,  and  sexual  development,  food,  and  the  propen 
water.  *  *  *  The  coloration  is,  first  of  all,  subject  to  variation,  and  coi 
this  character  but  rarely  assists  in  distinguishing  a  species,  there  being  not 
would  show  in  all  stages  the  same  kind  of  coloration.  The  young  in  all  t 
of  this  genus  are  barred,  and  this  is  so  constantly  the  case  that  it  may  be 
generic  or  even  as  a  family  character,  not  being  peculiar  to  Salmo  alone,  1 
Thymallus  and  probably  to  Coregonun,  The  number  of  bars  is  not  quite  coo 
the  migratory  trout  have  two  (or  even  three)  more  than  the  river-trout. 
Salmons  have  passed  this  '^  parr  ^'  state,  the  coloration  becomes  much  divers! 
maleei,  especially  during  and  immediately  after  the  spawning  time,  an 
tensely  colored  and  variegated  than  the  females,  specimens  not  mature  n 
brighter  silvery  color,  and  being  more  similar  to  the  female  fish.  Food  i 
have  less  influence  on  the  coloration  of  the  outer  parts  than  on  that  of 
thus,  the  more  variegated  specimens  are  frequently  out  of  condition,  whili 
individuals,  with  pinkish  flesh,  are  of  more  unifonn  though  bright  colors. 
The  water  has  a  marked  influence  on  the  colors.  Trout  with  intense  ocell 
are  generally  found  in  clear,  rapid  rivers  and  in  alpine  pools ;  in  the  large  1 
pebbly  bottom,  the  fish  are  bright  silvery,  and  the  oceUatcd  spots  are  mix< 
replaced  by  X'^^^P^d  black  spots;  in  dark  holea,  or  lakes  with  peaty  boi 
often  assume  an  almost  uniform  blackish  coloration. 

The  brackish  or  salt  water  has  the  eff'ect  of  giving  them  a  bright-sll 
without  or  with  few  spots,  none  of  them  ocellated.  With  regard  to  size,  t 
species  do  not  x)rcsent  an  equal  amount  of  variation.  Size  appears  to  dept 
abundance  of  the  food  and  the  extent  of  the  water.  Thus,  the  migraU 
do  not  appear  to  vary  considerably  in  size,  because  they  find  the  same  ooi 
all  the  localities  inhabited  by  them.  A  widely-spread  species,  however, 
fario  (or  in  America,  Salmo  purpuralus),  when  it  inhabits  a  small  mountain 
scanty  food,  never  attains  a  weight  of  S  ounces,  while  in  a  large  lake  or  ri 
it  finds  an  abundance  of  food,  it  attains  to  a  weight  of  14  or  IG  pounds, 
river-trout  are  frequently  named  or  described  as  Salmon-tront,  BuU-troat^  8 
etc. 

The  i)roportion8  of  the  various  parts  of  the  body  to  one  another  vary  ei 
in  the  same  species,  with  age,  sex,  and  condition. 

The  fins  vary  to  a  certain  degree.  The  variation  in  the  number  of  im^TB 
genus  (except  OncorhtfncIiun)  is  inconsiderable,  and  of  no  value  for  speciAo  i 
Although  some  species  appear  to  bo  distinguished  by  a  comparatively  low 
anal  fin,  yet  the  proportion  of  the  height  of  these  fins  to  their  lokgth  itft 
certain  character.  In  most  of  the  species  the  fin-rays  are  longer  daring  th 
growth  or  development.  The  caudal  fin  especially  nndeigoea 
Young  specimens  of  all  species  have  this  fin  more  or  less  deeply  i 
young  of  a  species  which  has  the  caudal  emarginate  tluNMV' 
guished  by  a  deeper  incision  of  the  fin  from  the  young  of  • 
truncate  in  the  young  state.  The  individuals  of  the  i 
to  maturity  at  the  same  size. 
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Tinallyy  to  compUte  our  entimeration  of  these  variable  characters,  wo  must  montion 
^^Jit  in  old  males,  dnring  and  after  the  spawning  season,  the  skin  on  the  back  becomes 
Kmickeued  and  spongy,  so  that  the  scales  are  quite  invisible  or  hidden  in  the  skin. 

After  this  oarsory  review  of  variable  characters,  we  pass  on  to  those  which  we  have 
Sound  to  be  constanc  in  numbers  of  individuals,  and  in  which  it  is  difficult  to  perceive 
tMgua  of  modification  due  to  external  circumstances. 

Sach  characters,  according  to  the  views  of  the  zoologists  of  the  present  age,  are 
»sjfficient  for  the  definition  of  species ;  at  all  events,  in  every  descriptiou  they  ought 
Uc  be  noticed,  and  the  confused  and  unsatisfactory  state  of  our  knowle<lge  of  Sal- 
EKBonoids  IB  chiefly  caused  by  authors  having  paid  attention  to  the  more  conspicuous 
but  mireliable  characters,  and  but  rarely  noted  one  of  those  which  are  enumerated 


1.  The  form  of  the  prcojierculum  of  the  adult  fish. 

S.  The  width  and  strength  of  the  maxillary  of  the  adult  fish.    In  young  specimens 
Bodin  females  the  maxillary  is  proportionately  shorter  than  in  the  adult. 
X  The  size  of  the  teeth,  those  of  the  premaxillaries  excepted. 
4.  The  arrangement  and  permanence  of  the  vomerine  teeth. 

&  The  development  or  absence  of  teeth  on  the  hyold  bone.    In  old  examples  these 
tie  often  lost,  and  their  absence  in  a  species  usually  provided  with  them  is  not  un- 
€onunon. 
&  The  form  of  the  caudal  fin  in  sx>ecimens  of  a  given  size,  age,  or  sexual  develop- 


7.  The  sice  of  the  scales,  as  indicated  by  counting  the  number  of  transverse  rows 
ibtffe  the  lateral  line.  The  scales  of  the  lateral  line  are  always  more  or  less  enlarged 
vixregalar  and  the  nnmber  of  scales  should  be  ascertained  higher  up ;  this  is  one  of 
tlM  most  constant  and  valuable  of  all  the  specific  characters. 

&  A  great  development  of  the  pectoral  fins,  when  constant  in  a  number  of  speci- 
MM  from  the  same  locality. 

••  The  number  of  vertebrje. 

10.  The  number  of  pyloric  cceca, 

11  The  number  of  gill-rakers. 

The  species  may  be  divided  as  follows : 

^iae  salmon,  ana<lroinoiis,  with  the  vomoritic  teeth  little  developed,  those  on  the 
shaft  of  the  bone  few  and  deciduous;  scales  large  (Lat.  1.  1*20);  caudal  well 
forked,  truncate  in  old  individuals;  no  hyoid  teeth;  sexual  ditforences 
strong;    brceiling  males  with  the  lower  jaw  hooked  upwards,  the  upper 

jaw  emarginat^i  or  perforata  to  receive  its  tip  (Salmo) aalar. 

fiiver  salmon,  not  anadromous,  with  the  vomerine  teeth  largely  developed,  those  on 
the  shaft  of  the  bone  numerous,  persistent,  in  one  zigzag  row  or  two  alter- 
nating rows;   sexual  differences  not  stron^jjly  marked,  the  male  with  the 
premaxillaries  somewhat  enlarged.     (Fario  Valenciennes.) 
«.  Hyoid  bone  entirely  toothless, 
ft.  Scales  large,  120-150  in  a  longitudinal  series. 

c  Caudal  fin  forked irideM, 

ec.  Caudal  fin  truncate gairdneri, 

ftft.  Scales  small,  165-205  ui  a  longitudinal  series. 

d.  Caudal  fin  truncate spilurut. 

•••  Hyoid  bone  with  a  narrow  baud  of  small  teeth  (often  lost) ;  scales  small  (lat.  1. 
155  to  190) purpuratu9. 

^C^rine  salmon,  anadromous,  with  the  vomerine  teeth  little  developed,  those  on  the 
•haft  of  the  bone  few  and  deciduous;  scales  large  (Lat.  I.  120) ;  caudal  fin  well 
forked,  truncate  in  old  individuals ;  no  hyoid  teeth ;  sexual  difierences  strong ; 
breeding  males  with  the  lower  jaw  hooked  upwards,  the  upper  jaw  cmargi- 
)  or  perforate  to  receive  its  tip.    {Salmo.) 
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504.  S«  salar  LinniBas. — Cktmmon  AtlanHo  Salwum. 

Body  moderately  elongate,  symmetrical^  not   greatly  comprai 

Head  rather  low.    Mouth  moderate,  the  maxillary  reaching  jost 

the  eye,  its  length  2^  in  head;  in  young  specimens  the  max! 

is  prox>ortionately  shorter.    Preoperculum  with  a  distinct  lower  1 

the  angle  rounded.     Scales  comparatively  large,  rather  largest 

teriorly,  silvery  and  well  imbricated  in'  the  yonng,  becoming  in 

ded  in  adult  males.    Coloration  in  the  adult  brownish  above,  the 

more  or  less  silvery,  with  numerous  black  spots  on  sides  of  1 

on  body,  and  on  fins,  and  red  patches  along  the  sides  in  the  m 

young  specimens  (parrs)  with  abont  11  dusky  cross-bars,  besides  I 

spots  and  red  patches,  the  color,  as  well  as  the  form  of  the 

and  body,  varying  much  with  age,  food,  and  condition;  the  black 

in  the  adult  often  X-shaped  or  )0(-shaped.     Head  4;  depth  4.    I 

D.  11;   A.  9;   scales  23-120-21;   vertebrcB  60;   pyloric  cceca  ab(M 

Weight  15-40  pounds.    North  Atlantic,  ascending  all  suitable  i 

in  Northern  Europe  and  the  region  north  of  Gape  Cod;  sometimei 

maneutly  landlocked  in  lakes,  where  its  habits  and  coloration  (b 

tangible  specific  characters)  change  somewhat,  when  it  become 

America)  var.  sebago.     One  of  the  best  known  and  most  vala 

food-fishes. 

(Linnrous,  Syst.  Nat. ;  GUntlier,  vi,  11,  and  of  nearly  all  anthors :  Salmo  glorcri  € 
Proc.  Acad.  Nat.  Sci.  Phila.  1854,85:  Salmo  sehago  Girard,  Proc.  Acad.  Nat.  Sci. 
1853;  380 ;  Suckley,  Mouogr.  Salmo,  143:  Salmo  acbago  and  gloveri  GUnther,  vi,  ] 

•*  River  salmon,  not  anadromous,  -with  the  vomerine  teeth  largely  developed, 
on  the  shaft  of  the  bone  numerous,  persistent,  in  one  zigzag  : 
two  alternating  rows;  sexual  differences  not  strongly  markc 
males  with  the  premaxillaries  somewhat  enlarged;  flesh  oitei 
{Fario  Valenciennes*). 
a.  Hyoid  bone  entirely  toothless  (tongue  with  teeth  as  nsaal). 
6.  Scales  large,  in  120-150  series. 
c.  Caudal  Hu  forked. 

f  505.  S.  irideus  Gibbons.— Ca/i/ornta  Brool:  Trout;  Hainhow  IVomI. 

Body  comparatively  short  and  deep,  compressed^  varying  ooni 
ably,  and  much  more  elongate  in  the  mules  than  in  the  females.  '. 
short,  convex,  obtusely  ridged  above.  Mouth  smaller  thaa  ia 
other  species  of  the  genus,  the  rather  broad  maxillary  scaroety  f 
ing  l>eyond  the  eye  except  in  old  males.  Eye  largw  than  ia  m^ 
species,  5  in  head.    Vomerine  teeth  in  two  irregular  aer' 

•Valenciennes,  Hist.  Nat.  Poiss.  xxi,  227:    type  FaHa  m/p 
Latin  naiuo  of  the  **  Salmon  Trout ^*;  included  species  ' 
uont  teeth  on  the  vomer;  Salar,  Val.  L  c.  314,  inolildp 
tinoUon  of  no  importance.) 
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TTKwlerato;  canda^  fin  distinctly  thoTigli  not  strongly  forked,  more  deeply 
i  n .  ised  than  m  any  other  of  our  spepies  of  Fario.  Scales  coinpniativdy 
l.iige.  Coloration  bluish  aliove,  the  sides  silvery;  everywhere  above 
lifvfiuiely  but  irregularly  spotted,  tbe  spots  extending  on  the  sides  and 
ontliia  vertical  tins;  8pot8  on  caudal  small j  belly  nearly  phiin ;  searmi 
i»fHff!iujftn»  nearly  i>lain  tsilverj';  inah^a  with  red  lateral  band  and  blot/chea. 
Head  i ;  depth  3 J .  D.  11 ;  A.  10 ;  scales  21-135-20,  varying  considerably, 
I  tljc  highest  number  noted  being  on  the  t^*peof  ^^Fario  netvherni^^  33-140- 
33*  L  U4  inches.  Weight  i  to  0  pounds.  Streams  west  of  the  Sierra 
Xerada,  fi^^m  near  the  Mexican  line  (Rio  San  Luis  Key)  to  Oix^gon;  very 
I  ftbrnalant,  and  subject  to  many  variations  in  size,  form,  and  color. 

laihlfHrnw,  |*nK\  Cat.  Aca<1.  Nat.  Scl,  \&o5,  3G;  GUnlher,  vi,  1U>;  Suckley,  Moncigr. 

rTiS);  Jorduu,  Pmc.  U,  S.  Nat,  Mii».  i^7h:  Fari<y  (jmrdnrri  Girurd^  U*  S,  Pac, 

[8itrv.  Fish,  x,  313  (not  Salmo  gairdncri  Kicb,):  Fario  newbct'ru  Girartl,  Proc. 

;8«L  PhUtt.  I85e,  224:  Fario  ctankii,  Giranl,  Proc.  Acad.  Nat,  Sci.  Phila. 

ff^rkU  Rich.):  Satmo  VHJsom  Suckle^^  Monogr.  Salmo,  134.) 

(tal  llii  Iruticato  (in  the  adult), 

I  S.  g^alrditeri  Uich.^Sttel-head ;  JTard-heml;  Salmon  Trout, 

Body  rather  stout,  not  very  deep  mesially,  bnt  w  ith  the  caudal  pe- 

dttode  tliiek.      Head  comparatively  short  and  rather  slender,  in  the 

IftanAles  smalt,  in  the  males  the  jaws  more  or  less  prolonged ;  maxillary 

[felW  narniw,  the  stnall  eye  nearly  above  its  middle;  lower  jaw  in- 

[tlntletlf  upj)er  jaw  in  males  emargiuate  at  tip  and  at  junction  of  premax- 

Teeth  rather  small,  those  on  the  vomer  in  two  long,  alternating 

s,  which  are  about  as  long   as  the  palatine  series.     Preopercle 

wide,  with  the  lower  limb  short;  opercle  oioderate,    Gill-nikers 

^fcort  and  thick,  8+12  (essentially  as  m  our  other  species  of  Fario). 

Veatinl  appendage  not  half  the  length  of  the  flo.    Tail  wide,  squarely 

^iieiite  in  the  adult,  somewhat  emargiuate  in  the  young.    Flesh  rather 

t*^*?.    Bones  much  Qrioer  than  in  the  OneorhiftwhL     Color  blue  above; 

Allies  silvery;  head,  back,  upper  fins,  and  tail  more  or  less  densely  euv- 

^t^  with  black  spotn;  belly  usually  unspotted ;  males  with  colors  height- 

^iJud,  the  bsMsk  greenish;  a  broad  flesh-colored  lateral  band,  deep  red 

thi»  ojien-les;  tins  not  red;  no  red  on  the  membi^ne  of  lower  jaw^; 

12-11;  1>.  U;  A.  12;  sciiles  20-13,VliO;  i»ylorie  ca?ca  12;  veitebne 

S+20L     L.  30  inches.     Sacramento  Iliver  and  northward,    A  large 

f  ab&unding  in  the  mouths  of  the  rivers,  reaching  a  weight  of  20 

ttUiR     It  spawTis  later  than  the  salmon,  and  is  fimud  in  the  rivers, 

Qt^at  the  time  of  the  spring  salmon  run.    It  is  tlien  nearly  uselesi} 

iftKKl,  but  at  other  times  similar  in  quality  to  other  trout, 

^ikilmii  mffkiM  WalUtiitiii^  ArlotU^  Pi«c.  1792,  59^  apparoutly  confaat^cl  with  S^pwrpur^ 
I  aiMiitMi  nUicb  ^  Scbticidcr,  411):  Salmo^urpuratta  GUutber,  vi,  116:  Salmo 


m^ 
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truncatua  Sncklcy,  Ann.  Lye.  Nat.  Hist.  N.  Y.  1858,  3:  Salmo  ^airinari  Bkhixtel 
Fauna  Bor.-Amer.  iii,  221:  Salmo  gairdneri  Suckley,  Monogr.  Salmo,  114:  Stimtn 
caius  Guuther,  vi,  122:  Salmo  gairdmei'i  Glint  her,  vi,  llrt.) 

hb.  Scales  small,  1G5-205  in  a  longitudinal  scries. 

d.  Caudal  fiu  truncate  or  double-rounded,  not  at  all  forked  in  tlie  adaH. 

507*  S.  spilurus  Cope.— i?io  Grande  Trout, 

Body  elongate.     lEead  heavy,  but  proportionately  short,  its  up 

surface  considerably  decurved ;  iuterorbital  space  transversely  con^ 

obtusely  cariuatcd;  the  head  more  convex  than  in  any  other  of 

species.    iMouth  very  large,  the  maxillary  reaching  far  past  the  < 

Teeth  on  vomer  in  two  distinct  series.    Dorsal  fin  low  in  front,  I 

behind,  the  last  ray  more  than  two-thirds  the  height  of  the  first; 

ray  of  the  anal  rather  long ;  caudal  with  its  middle  rays  about  as  I 

as  the  others.    Profusely  spotted;  back  and  sides  with  ronnd  U 

spots,  the  spots  most  developed  posteriorly,  few  on  the  bead,  most 

merous  on*the  caudal  and  adipose  fin;  sides  with  pale  blotches.    H 

3J;  depth  4.    D,  11;  A.  10;  scales  37-170-37.     L.  30  inches.    Uf 

Bio  Grande  and  Basin  of  Utah,  frequenting  mountain  streams. 

(Cope,  Hayden's  Geol.  Surv.  Mont.  1871,  470, 1872;  Jordan,  Proc.  U.  8.  Nat.  lb 
74.) 

Var.  pleuriticus  (Cope)  Jor. 

A  more  abundant  and  much  more  widely  distributed  form,  hav 

the  head  and  mouth  equally  large,  but  the  top  of  the  head  less  co&i 

the  median  carina  being  more  marked,  especially  in  the  yonng.  ! 

scales  are  definitely  smaller  (39-200-40)  and  the  coloration  is  nrf 

darker.     This  form  abounds  in  all   suitable  streams  from  the 

Grande,  through  the  Basin  of  Utah.    Specimens  intermediate  betw 

spilurus  and  pleuriticus  occur. 

(Salmo  pleuriticus  Cope,  Ilayden^s  Gcol.  Surv.  Mont.  1871,  471,  1872;  Jordan,! 
U.  S.  Nat.  Mus.  i,  74,  1678.) 

aa.  Hyoid  bono  with  a  narrow  band  of  small  teeth  (easily  scraped  off  and  TCfjc 

naturally  deciduous,  especially  in  old  examples). 

50§«  S.  purpuratus  Pallas.— 5a/mon  Trout  of  the  Columbia;  JWIowtftM  A 

Ilocky  Mountain  Brook  Trout;  Lake  Trout, 

Body  moderately  elongate,  compressed.    Head  rather  short    lb 
moderate,  tlie  maxillary  not  reaching  far  beyond  the  eye.    YoM 
teeth  as  usual,  set  in  an  irregular  zigzag  series;  teeth  cm  fr"  ** 
bone  normally  present,  but  often  obsolete,  especially  in  dV 
Dorsal  fin  rather  low;  caudal  fin  slightly  forked,  leas  m> 
more  than  in  spilurus  (the  caudal  more  forked  in  y 
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I  the  adult,  as  in  all  trout).  Scales  moderate,  varyin^f  to  rather 
Back  and  caudal  peduncle  profusely  covered  with  rounded 
{pots  of  varying  size;  doisal,  caudal,  and  adipose  fin  covered 
lall  spots  about  as  large  as  the  nostril;  a  few  spots  on  the  head; 
arely  spotted ;  inner  edge  of  the  mandibles  below  with  a  red 
sea-run  specimens  are  nearly  uniform  silvery;  males  with  a 
Eiteral  band  and  patches  of  light  red;  extremely  variable  in  color 
m.  Head  4;  depth  4.  D.  10;  A.  10.  Cceca  43.  Scales  variable 
33-150-^  to  39-170-30.  The  common  trout  of  the  Rocky  Mount- 
id  Cascade  region,  abounding  in  all  the  streams  of  Alaska, 
,  and  Washington,  where  it  descends  to  salt  water,  and  reaches 
it  of  20  pounds  (Columbia  River,  Charles  J.  Smith);  also  in  the 
»tone  region,  the  Upper  Missouri,  the  Upper  Rio  Grande,  Colo- 
id  the  lakes  of  the  Great  Basin  of  Utah,  being  very  abundant 
i  Lake.  Not  common  south  of  Mount  Shasta  in  California, 
ecies  is  apparently  the  parent  stock,  from  which  our  other  blaok- 
trout  have  scarcely  yet  become  differentiated.  Considerable 
jiations  occur,  especially  in  size,  coloration,  and  size  of  scales. 
.  blotches  on  the  lower  jaw  between  the  dentary  bones  and  the 
ino  joining  them  is  very  constant  and  characteristic. 

furpuratM  Pallas^  Zuol.  Ross.  Asiat.,  iii,  374,  1811-31:  Salmo  clarki  Rich. 
br.-Anier.  iii,  224,  l&iJ :  Fario  atellatus  Girard,  Proc.  Acad.  Nat.  Sci.  Pbila. 
:  Salmo  brevicauda  Suckley,  Aim.  Lye.  Nat.  Hist.  N.  Y.  viL,  308,  18G1:  Salmo 
gibbtif  and  brevicauda  GUnthcr,  vi,  117-120 :  Salmo  clarki  Jordau,  Proc.  U.  S. 
.  i,  77 :  Salmo  tauppitch  Jordan,  Proc.  U.  S.  Nat.  Mus.  i,  72;  Fario  aurora  Girard, 
ad.  Nat.  Sci.  Phila.  viii,  218,  1856:  Salar  lewisi  Grd.  Proc.  Acad.  Nat.  Sci. 
S5, 211):  Salar  virginaiis  Girard,  1.  c.  220:  Salmo  carinatus  Cope,  Haydcn's  Geol. 
int.  Ie571,  471-472:  Salmo  utah  Sncklo}^  Monogr.  Salmo,  136:  Salmo  aurora, 
d  rirginalis  GUnther,  vi,  11S)-123.) 

■Vieri  Bendiro.— JFaAa  Lake  Trout 

ar  to  8.  purpuratus,  but  with  dark  spots  only  on  the  dorsal,  can- 
1  adipose  fin,  and  on  the  tail  behind  front  of  anal,  where  the 
re  very  profuse,  smaller  than  pupil.  Anterior  regions  dusky 
not  silver^';  red  blotch  on  inner  edges  of  dentary  bones  below 
Dspicuons.  Head  shorter  and  deeper  than  in  piirpuratusj  the 
horter  and  blunter,  not  longer  than  eye,  which  is  4  in  head. 
I  and  preopercle  less  convex  than  in  purpuratus.  Maxillary  2^ 
.  Caudal  moderately  forked.  IIead4;  depth4§.  D,  10;  A.  11; 
fmL  L 175.  Size  small.  A  singularly  colored  local  variety,  found 
Ice^  Washington  Territory,  a  mountain  lake  without  outlet. 


316     C0NTBIBUTI0N8  TO  NOETH   AMEBICAN  ICHTHYOLOaT-W. 

Tar.  stomias  (Cope)  J.  Sl  G. 

Body  short  and  stoat.    Head  large  and  wide,  above  broad  and  ilik| 

without  keel,  with  wide  mandible  and  month,  the  end  of  the  nuudUuf 

extending  half  the  diameter  of  the  eye  beyond  the  orbit.  Eye  ^  in  heii 

Maxillary  bone  of  nearly  uniform  width.    Caudal  fin  truncate.   Gefr 

eral  coloration  of  8,  spilurusj  the  black  spots  most  numerous  postal 

orly.    Head  4^;  depth  4^.    D.  12;  A.  10;  scales  42  above  lateral  line 

which  x)robably  contains  about  200  scales.    L.  24  inches.    Kansas  Eive 

to  Upper  Missouri.    {Cope.)    Like  8.  spilurus  in  its  large  mouth  ti 

very  small  scales,  but  diHeriug  in  the  presence  of  hyoid  teeth  and  in  tb 

broad,  flat  head.    We  have  seen  only  the  head  of  an  old  male  of  (U 

form,  but  think  it  will  prove  to  be  a  variety  of  8.  purpuratus. 

(Salmo  etomiaa  Cope,  Hayden's  Gool.  Snrv.  Wyom.  1870,433, 1872:  Salmo  tkmiath 
dan,  Hayden's  Geol.  Surv.  Terr.  1878,  795.) 

Var.  henshaurt  Gill  &  Joidan.—Lake  tahoe  Trout;  Silver  Trout;  Blade  IVohI 

Body  elongate,  not  greatly  compressed.  Head  comparatively  slendi 
and  long-acuminate,  its  upper  surface  very  slightly  carinated;  miinl 
somewhat  pointed,  but  bluntish  at  the  tip;  head  not  convex  abon 
maxillary  rather  short,  about  as  in  purpuratusj  not  reaching  mnchh 
yond  the  eye.  Vomerine  teeth  as  usual ;  a  small,  rather  narrow,  IN 
usually  distinct  patch  on  the  hyoid  bone.  Dorsal  iin  small;  candilf 
short,  rather  strongly  forked.  Scales  medium.  Coloration  dark,  d 
sides  silvery ;  back  about  equally  spotted  before  and  behind ;  sides  wit 
rather  distant  spots;  belly  generally  si>otted;  heiad  slotted  even  toti 
snout;  dorsal  and  caudal  also  spotted.  Head  3};  depth  4.  D.  11;  J 
12;  scales  27-100-27  to  37-184-37;  coeca  50-60.  L.  18  inches  or  mon 
usually  weighing  5  or  C  pounds,  but  occasionally  25-30.  Lake  Taboi 
Pyramid  Lake,  and  streams  of  the  Sierra  Nevada.  Evidently  a  vark^ 
of  Sabno  purpuratus,  but  with  a  longer  and  more  conical  head.  A  ill 
trout,  now  common  in  the  San  Francisco  markets. 

(Salmo  henshaici  Gill  &  Jordan,  Man.  Vort.  ed.  2,  358:  Salmo  henskavi  acd  Mi 
inuppitch  Jordan  &.  Ilenshaw,  Kept.  Chief  Eug.,  1878,  App.  KN,  196, 197,  plai«:  Ah 
henshaici  JovdsLUy  Proe.  U.  Nat.  Mus.  i,  75,  1878.) 

151.— SALVCL.I1VIJS  nichardsoxL 


Charrs. 
(/JaiowcDcKay;  TrnWa  Rapp.) 
(Nilsson;  Kicbardson,  Fauna  Bor.-Amer.  iii,  170, 1833:  type  Salmo  MiZcvliMtfL* 

Body  moderately  elongate.    iMouth  large  or  smalL    TeeUi  0 
palatines,  and  tongue  essentially  as  in  8alm0y  the  hyoid  pstf' 


i 
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Dot  Yomer  boat-sbaped,  the  shaft  much  depressed,  with  or  without 
ised  crest,  with  teeth  on  the  chevron  and  none  directly  on  the  shaft, 
ties  T?Ty  small,  in  200-250  rows.  Fins  moderate,  the  caudal  forked 
the  young,  truncate  in  some  species,  in  the  adult.  Sexual  peculiari- 
i  not  strongly  marked,  the  males  with  the  premaxillaries  enlarged 
a  fleshy  projection  at  the  tip  of  the  lower  jaw.  Coloration  dark, 
i  round  crimson  or  gray  spots,  and  the  lower  fins  sometimes  with 
ginal  bands  of  black,  reddish,  and  pale.  Species  numerous  in  the 
r  streams  and  lakes  of  the  northern  parts  of  both  continents,  some- 
fs  descending  to  the  sea,  where  they  lose  their  variegated  colors  and 
me  nearly  plain  and  silvery.  The  members  of  this  genus  are  in 
?ral  the  smallest  and  handsomest  of  the  trout.  {SalvelintiSy  an  old 
e  of  the  charr;  'allied  to  the  German  SdlbUng^  a  little  salmon.) 

oer  with  a  raised  crest  behind  the  chevron,  free  from  the  shaft ;  the  crest  armed 
with  teelh;  hyoid  teeth  strong;  lake  trout,  gray-spotted  {CrisHvomer*  Gill  &. 
Jordan). 

•  %•  naouiyeiish  (Walb.)Ooodo.-^ifacX:iiiato  Trout;  Great  Lake  Trout;  Lange 
(  Verwumt);  Togue  (Maine), 

ody  elongate,  covered  with  tjiin  skin,  there  being  no  special  devel- 
«nt  of  fiitty  tissue.  Head  very  long,  its  upper  surface  flattened. 
ith  very  large,  the  maxillary  extending  much  beyond  the  eye,  the 
i  and  jaws  proportionately  lengthened  and  pointed.  Teeth  very 
ng.    Caudal  fin  well  forked.    Adipose  fin  small.    General  colora- 

dark  gray,  sometimes  pale,  sometimes  almost  black;  everywhere 
I  rounded  paler  spots,  which  are  often  reddish  tinged ;  head  usually 
niculate  above;  dorsa.  and  caudal  reticulate  with  darker.  Eye 
JB,  4 J  in  head.  Maxillary  nearly  half  the  length  t)f  the  head; 
TCHbital  space  nearly  J.     Head  4^;  depth  4.     B.  11-12;  D.  11;  A. 

Lat.  L  185-205.  L.  36  inches.  Great  Lake  region  and  lakes  of 
them  New  York,  New  Hampshire,  and  Maine,  to  Montana  and 
thward;  very  abundant  in  the  larger  bodies  of  water;  varying  in 
1  and  color  in  the  different  lakes. 

i/no  namaifcush  Walh.  Artedi,  Pise.,  1792, 68 :  Salmo  namaycush Gtinther,  vi,  123,  and 
ithoTs  generally :  SalvM  aviethyaHnua  Mitchill,  Joiim.  Acad.  Nat.  Sci.  Pbila.  1818 
Salmo  confinxB  DeKay,  N.  Y.  Fauna,  Fish.  1842,  238:  Salmo  adarondacus  Norris: 
9  toma  Hamlin:  Cristivomer  namaycush  Jordan,  Man.  Vert.,  ed.  2d,  359:  Salmo 
MfGanthervi,  123.) 

■dan,  Man.  Yert.  ed.  2, 1878, 356 :  type  Salmo  namaycueh  Walbaum.    {Crista,  crest ; 
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Tar.  siscoiret  (Agassiz)  J.  &  G. — Siicowei  Salmon, 

Body  short  and  deep,  covered  with  thick  skin,  there  being  an  e 
sivo  tendency  to  the  development  of  l^tty  tissue.  Head  very  riioil 
deep,  its  upx)er  surface  broad  and  short,  covered  by  a  skin  so  Uii 
to  completely  hide  the  bones;  no  distinct  median  carina.  Montli 
large,  its  gape  narrower  than  in  8.  nannaycush.  Teeth  weaker  tl 
S.  namaycush;  supplemental  bone  also  shorter  and  broader.  ] 
lary  a  little  more  than  half  the  length  of  the  head.  Caudal  fli 
forked.  Scales  rather  small,  about  175  in  the  lateral  line-  Colo 
as  in  S.  namaycmh^  but  usually  paler;  fin-rays  the  same.  Lake 
rior;  abundant,  but  not  yet  found  elsewhere.  Very  close  to  the  p 
ing,  but  differing  in  the  shortness  and  breadth  of  the  bones  of  th< 
and  in  the  extrc^me  fatness  of  the  flesh.  It  is  probably  a  local  v 
rather  than  a  distinct  species. 

{Salmo  eUicowct  Agassiz,  Lake  Superior,  1850,  333.) 

•* Vomer  without  raised  crest,  the  chevron  only  being  toothed;  red-epotted 
velinus. ) 
a  Ilyoid  bone  with  a  narrow  median  band  of  teeth  (sometimes  lost). 

510.  §•  oquassa  (Grd.)  Gill  d&  Jor.— OgiMMa  Trout;  Blue-hack  TrouL 

Body  elongate,  considerably  compressed,  less  elevated  than 

other  species  ot    this    genus,  the  dorsal    outline  regularly  bn 

strongly  curved.     Dead  quite  small,  much  smaller  than  in  any 

of  our  trout,  its  upper  surface  flattish.    Mouth  quite  small,  the 

lary  short  and  moderately  broad,  scarcely  extending  to  the  poj 

margin  of  the  eye.     Eye  large,  3.J  in  head.    Jaws  about  equal. 

small,  those  along  the  lateral  line  somewhat  enlarged.     Pecton 

ventral  fins  riot  elongate;  caudal  fin  well  forked,  more  so  than 

other  species.     Preopercle  as  in  8.  fontinalia^  but  the  lower  liml 

developed ;  operdes  without  concentric  stri®.    Coloration  dark  bh 

red  spots  small  and  round,  much  smaller  than  the  pupil,  usually  co 

to  the  sides  of  the  body ;  sides  with  traci»s  of  dark  bars;  lowex  fins 

gated,  as  in  8.  fontinalis.    Head  5;  depth  5.    D.  10;  A.  0.    Lat 

gill  rakers  about  G  -f- 11.    L.  12  inches.    Smallest  and  handsomefit 

trout,  as  yet  known  only  from  the  Ilangeley  Lakes,  in  Western  K 

(Salmo  oquassa  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854/^2:  Salmo oqmnmQ 
vi,  lo4;  Jordan,  Proc.  U.  S.  Nat.  Mus.  i,  81.) 

511.  S.  naresi  (GUnther)  Bean. 

Greenish  above,  sides  silvery  or  deep  red,  with  very  i 
much  smaller  than  the  pupil ;  lower  fins  deep  red] 


46.   SALMONID^ — SALVELINU8.  319 

margins  yellowish  white.  Body  long  and  slender;  head  rather  sraall, 
thesuout  blant;  mouth  not  large^  the  maxillary  reaching  posterior  mar- 
gin of  orbit  in  male  only ;  teeth  very  small ;  teeth  on  tlie  middle  line  of 
the hyoid  bone ;  angle  of  preopercle much  rounded ]  gillcovers  without 
ooDcentric  strisB  J  pectoral  not  longer  than  the  head  without  snout;  ven- 
trabnottovent;  caudal  deeply  forked;  scales  minute.  nead4|;  depth 
5-6.  D.ll;  A.9;  B.ll;  coeca28-42;  vert.i)3.  L.  12  inches.  (OUnther.) 
Lakes  of  Arctic  America,  Discovery  Bay,  and  Cumberland  Gulf. 

{8almonarc9ii  GUuthcr,  Proc.  Zool.  Soc.  Lond.  1877,  476,  plate;  Bean,  Bull.  U.  S. 
Kit.  Mils.  XV,  135.) 

91%  n.  arctams  (Gthr.)  Gill  &  Jor. 

Dull  greenish,  silvery  or  reddish  below ;  lower  fins  yellowish ;  no  red 
qwts (on  specimens  seen).  Body  rather  elongate;  head  small,  the  snout 
very  obtuse;  mouth  moderate,  the  maxillary  in  the  male  reaching  about 
to  posterior  margin  of  orbit;  teeth  small ;  a  band  of  hyoid  teeth ;  pre- 
opercle with  a  distinct  lower  limb ;  pectoral  little  shorter  than  head, 
lesching  more  than  half  way  to  ventral.  Caudal  moderately  forked ; 
•cales  minute.  Head  ^ ;  depth  5;  D.  11 ;  A.  10;  B.  11;  coeca  31-44 
L.  12  inches*  Victoria  Lake  and  Ploeberg  Beach,  Arctic  America,  the 
iMMieramost  Salmonoid  known.    {GUntJier,) 

{Salmo  arctvruB  GUutber,  Proc.  Zool.  Soc.  Loud.  1877,  294,  plate.) 

^It.  H.  malmsi  (Wulb.)  J.  &  G,— Dolly  Varden  Trout;   Bull  Trout;  Jiedspoltcd 
Trout;  Salnion  Trout;  Malma;  (iolet. 

Body  stout,  the  back  somewhat  elevated,  deeper  and  less  compressed 
ftan  iu  8.  fontinaJis,    Head  large,  snout  broad,  flattened  above.    IMouth 
*^e,  the  maxillarj'  reaching  past  the  eye.     Eye  4.}  in  head.     Fins 
^hort;  the  caudal  fin  slightly  forked  or  almost  truncate;  adipose  fin 
^Hojiliy  large;  in  large  specimens  its  length  is  twice  tbat  of  the  eye. 
^<?iieral  color  olivaceous;  the  sides  with  round  red  spots  near  the  size 
^the  ej'e,  the  back  commonly  with  smaller  pale  ones,  a  feature  of  color- 
ation which  distinguishes  this  species  at  once  from  the  others;  lower  fins 
^lored  as  in  fontinaUs^  dusky,  with  a  pale  stripe  in  front,  followed  by  a 
^rk  one;  sea-run  specimens  silvery,  with  the  spots  faint  or  obsolete;  fins 
^'*<1  back  without  daik  reticulations.     Gill  rakers  without  concentric 
^Hje.      Head  3g;  depth  4.     D.  11;   A.  9;   scales  39-240-30;    pyloric 
^^ea  large,  45-50;  gill-rakers  about  8  +  12  as  in  others.    L.  15  inches. 
Streams  west  of  the  Cascade  Range,  from  Northern  California  to  Alaska 
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and  Kamtschatka,  generally  abundant  northward,  descending  to  the 
sea,  where  it  reaches  a  weight  of  about  12  pounds. 

(Salmo  malma  Walbaum  Artedi,  Pise.  1792,  66:  Salmo  oallariat  PaUM  Zoogr.  Rosso- 
Asiat.  iii,  353, 1811-31 :  iialmo  callarias  Giinther,  vi,  143:  Salmo  tpecUihUit  Girard,  Pn>c. 
Acad.  Nat.  Sci.  Phila.  1856, 218:  Salmo  parkei  Siickley,  Ann.  Lye.  Nat.  Hist.  N.  Y.  1861, 
309:  Salmo  campbcUi  Suckley,  Ann.  Lye.  Nat.  Hist.  N.  Y.  1861, 313:  Salmo  parkU,  lordii^ 
and  campbellii  GUnther,  vi,  121,  148,  149:  Salrelinia  0peo/a6i7i>  Jordan,  Proo.  U.  S.  Nat. 
Mu8.  i,  7il,  1878:  Salmo  tudes  Copo,  Proc.  Amcr.  Phil.  Soc.  Phila.  1873:  Salwio  hairdU 
Suckley,  Ann.  Lye.  Nat.  Hist.  N.  Y.  1861,  309:  Salmo  hairdii  Gttnther,  vi,  121;  Salve- 
Unua  bairdi  Jordan,  Pi*oe.  U.  S.  Nat.  Mus.  1,  82.) 

aa.  Hyoid  teeth  wanting. 

514.  S.  fontinalis  (Mitch.)  Gill  <&  Jor.— Z?rooA;  Trout;  Speckled  Troiti, 

Body  oblong  or  elongate,  inodemtely  compressed,  not  much  eleyated. 
Head  large,  but  not  very  long,  the  snout  bluntish,  the  interorbital  space 
rather  broad.  Mouth  large,  the  maxillary  reaching  more  or  less  beyond 
the  eye.  Eye  large,  usually  somewhat  above  the  line  of  the  axis  of  the 
body.  Caudal  fin  slightly  lunate  in  the  adult,  foiked  in  the  young; 
adipose  fin  small;  pectoral  and  ventral  fins  not  especially  elongate. 
Bed  spots  on  the  sides,  rather  smaller  than  the  pupil;  back  mosUy 
without  spots,  more  or  less  barred  or  mottled  with  dark  olive  or  black; 
dorsal  and  caudal  fins  mottled  or  barred  with  darker;  lower  fins  dnskyy 
with  a  pale,  usually  orange  band  anteriorly,  followed  by  a  darker  one; 
belly  ill  the  males  often  more  or  less  red;  sea-run  individuals  {8.  canaden- 
sis Smith,  the  Canadian  "Salmon  Trout")  are  often  nearly  plain  bright 
silvery;  many  local  varieties  distinguished  by  shades  of  color  also  occur. 
Head  45;  depth  4.^.  D.  10;  A.  9;  scales  37-230-30;  gill-rakers  about 
6  + 11.  L.  18  inches  or  less.  The  best  known  of  our  trout,  abounding 
in  all  clear,  cold  streams  from  Pennsylvania  to  Dakota  and  northward 
to  the  Arctic  Circle,  southward  in  the  Alleghanies  to  the  headwaters  of 
the  Savannah,  Chattahoochee,  Catawba,  and  French  Broad. 

{Salmo  fontinalis  Mitch.  Trans.  Lit.  &  Phil.  Soc.  N.  Y.  i,  435:  Salmo  foniinaHe  GUn- 
ther,  vi,  15*2,  and  of  nearly  all  authors :  Salmo  canadensis*  Ilainilton  Smith,  hi  Griffith's 
Cuvier,  x,  474,  1834  (Canadian  **  Salmon  Trout"):  tSalmo  immaculattu*  H.  R.  Storer, 
Bost.  Jouni.  Nat.  Hist,  vi,  384, 18o0  (Canadian  "Salmon  Trout"):  Salmo immawlaUu 
Giinther,  vi,  125:  Salmo  hndsonicits  Suckley,  Ann.  Lye.  Nat.  Hist.  N.  Y.  1861,  310: 
Salmo  hudsonicus  Giinther,  vi,  153;  Jordan,  Proc.  U.  S.  Nat.  Mns.  i,  81:  f  Salmo  hearnii 
Rich.  Franklin^a  Journ.  70x).) 

515.  S.  hoodi  (Rich.)  Gill  &  Jot, 

Body  rather  eloDgate.  Maxillarj^  rather  strong,  straight,  extending 
to  or  beyond  hind  margin  of  eye.  Preopercle  very  short,  with  a  very 
short  lower  limb.    Pectoral  not  reaching  half  way  to  ventral;  adipose  * 

*Tho  nominal  species  canadensis  and  immaculatua  are  based  on  Bea-mn  Bpechnens  oT^ 
larger  sizo^  the  so-callod  *'  Salmon  Trout''. 
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■m  Tery  amall;  eaacM  cieeplj  forked*     Body  and  caudal  fin  covei'ed 

kth  rotmd  pale  i^pots  of  moderate  size.    B.  12;  D.  10;  A.  0;  Lut.  K 

■B^    Bo«>tfaia.     {Oiinther.) 

I  (S^tma  hoodit  Richardson^  Robr^  Voj.  Nat.  Kist  App.  Iriii^  and  in  Fanna  Bor.-Amer* 
mL  1T3:  S4ilmo  hoodii  GiintUeri  vi,  150.) 

lie.  S<  rassl  (Rich.)  J.  <&  G. 

—  Olive  brown  above,  tlie  dorsal  and  caudal  similarly  colored ;  belly 

Md;  scattered  red  spot-s  Dear  the  lateral  line.    Katlier  slender ;  snout 

mtry  obtuse;  lower  jaw  remarkably  long,  with  a  knob  at  tip  (male), 

KlKiat  'M  teeth  on  the  tongue*    Conspicuous  pores  on  the  face  bones 

■B^riorly.    Scales  very  small,  imbedded.    Head  5.    B.  12-13  j  D.  13 ; 

HSlf  P«  14;  y.  10.    Arctic  Ocean,  about  Boothia  Felix.    (Eichurd»on,) 

An  impcrfeetly  known  species* 

IMtM  roifti  Richardson^  Kat.  Hiat.  App.  Ross^a  Voy.  Ivl:  Salmo  romii  Suckley, 
lieoogr,  Salmo,  PJO.) 

H9«  S.  nilidas  (Rich.)  Gill  i&  Jon 

■  Body  somewhat  elongate;  heiid  moderate;  snont  medium.  Maxillary 
ifenigjit,  strong,  extending  beyond  the  orbit  in  the  male*  Teeth  mod- 
ttate,  2  or  3  behind  heail  of  vomer.     Preoperele  with  tlie  lower  limb 

L  ^  dhstinct.     Finn  well  developed;   pectoral  reaching  scarcely  half 
I  w»|  to  ventral;  caudal  fin  forked*    Head  5*    B*  11;  D*  U;  A.  10;  Lat. 

■  I2l8w    Boothia.     (GUnther,)    Perhaps  a  form  of  8>  stapnalis, 

■  tSUm^  fditidms  Richardaon,  Faun/i  Bor^-Ainer.  lU^  171,  1336:  Salnw  nitidus  GUntber, 

^l^  i,  atiiBnalis  (Fabr.)  Gill  &  Jor, 
I     Body  elongate;  hesd  of  moderate  size.     Snout  elongate,  pointed, 
I  Willi  tbe  lower  jaw  projecting  beyond  the  upper  in  adult  'examples* 
I  Tieth  smalh    Maxillary  elongate,  narrow,  ext<^nding  beyond  tli(^  eye. 
I  ftieopercle  very  shorty  with  a  very  short  lower  limb.    Opercle  and  pre- 

■  opcrtle  very  conspicuously  and  densely  striated,  the  strii©  radiating 

■  fitom  the  Imso  of  each*     Fins  much  developodj  the  dorsal  much  higher 
I  ^hn  long ;  pectoral  very  long,  rciichiag  more  than  half  way  to  ventrals, 

■  ^hich  are  uiso  very  long;  adipose  fin  very  small;  caudal  well  forked* 
'*ll;  A.  1(1;  Lat,  1.  210;  B.  11;  cceca,  4L    Lakes  of  Greenland  and 

I  ^JOthia  Felix.    {Qiinther.) 

("^'  il»ric1n»i,  Fanna  Gra^iilandica^  1780, 175:  tSaJmo  alipes  Richardson, 

"**•  i's  Voy.  Ivii,  aud  Fauna  Dor,' Aiatin  iii,  169:  Salmo  alijtea  QiiixthaXf 

W         BiOl*  Nat  Mas.  No.  IC 21 
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Family  XLVn.— PERCOPSID^. 

(The  Trout  Perches.) 

Body  moderately  elongate,  somewhat  compressed,  the  caadal  pedmi' 
de  long  and  slender.  Head  conical,  pointed,  nsiked.  Month  small, 
horizontal ;  maxillary  short,  narrow,  withont  supplemental  bone,  nol 
reaching  to  the  large  eye  5  margin  of  upper  jaw  formed  by  premaxflli 
ries  alone,  which  are  short  and  not  protractile.  Teeth  very  small,  villi 
form  on  premaxillaries  and  lower  jaw  only.  Tongue  short,  adherail 
Gill-membranes  separate,  free  from  the  isthmus.  Pseudobranchise  prei 
ent  Branchiostegals  6.  Gill-rakers  short,  tubercle-like.  Opeide  will 
entire  edges.  Lower  limb  of  the  preopercle  well  developed,  the  ao^ 
nearly  a  right  angle,  its  inner  edge  with  a  raised  crest.  Bones  of  tl 
head  cavernous,  as  in  Acerina  and  Ericymba.  Oraninm  with  a  niN 
crest,  which  does  not  extend  to  the  occiput.  Scales  moderate,  nAl 
thin,  adherent,  their  edges  strongly  ctenoid.  Lateral  line  oontinnoa 
Dorsal  short,  median )  ventrals  anterior,  just  in  front  of  the  donri 
8-rayed;  pectorals  nan-ow,  placed  rather  higher  than  usual;  nl 
small;  caudal  forked;  adipose  fin  present^  smalL  Stomach  siphond 
wilh  about  10  well-developed  pyloric  cceca.  Ova  rather  large^  not  fid 
ing  into  the  abdominal  cavity  before  exclusion.  Air-bladder  preseH 
Small  fishes  of  the  fresh  waters  of  the  cooler  parts  of  America ;  ft  an 
gle  genus,  with  probably  but  one  species.  The  group  is  one  of  spedi 
interest,  as  it  combines  with  ordinary  Salmonoid  characters  the  stmcUil 
of  the  head  and  mouth  of  a  Percoid,  resembling  notably  the  Eorapei 
genus  Acerina. 

{PercopsxdoB  GUnther,  \\,  207.) 

159.— PERCOPSIS  Agaasiz. 
Trout  Perch. 
(Agaiisiz,  Lake  Snporior,  1350,  284:  type  PrrcopsU  ffuttatua  Ag.) 

Characters  of  the  genus  included  above,  (^fe/jxij,  i)erch;  cV'.'f,  IW* 
ance.) 

519.  P.  ffUttatosAgossiz. 

Pale  oHvaceous,  a  silver^'  stripe  along  the  lateral  linei  beoow' 
solete  forwards;  upper  parts  with  obscure  round  duaky  ipoi 
dark  x>oints.     Head  slender  and  conicaL     Moafh  m^ 
maxillary  not  nearly  reaching  fix>nt  of  orbit   CMubil 
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Bleader.  Pedtoaeam  silvery.  Head  3^  in  length;  deptii  about  ^.  D. 
11 ;  A.  8 ;  Lat  L  50.  L.  6  inches.  Spawns  in  spring.  Delaware  Bi ver 
to  Kansas  and  northward;  abundant  in  the  Great  Lakes. .  One  of  our 
Bost  remaricable  fishes. 

(igMtiSt  Lake  Saperior,  1860,  288;  Gttnther,  vi,  207:  1  Percop$i$  hamnunuU*  Gill, 
hw.  Aflsd.  Kat.  Set  PhJla.  1864, 151.) 

Obdbb  n -haploml 

{The  HapUmaua  Fiahea.) 

No  preooracoid  arch.  Parietal  bones  separated  by  the  supraoccipitaL 
A  ^^plectic  Opercular  bones  present.  Anterior  vertebrsB  unaltered. 
Phiiyngeal  bones  distinct,  the  superior  directed  forwards,  three  or  four 
imnimber,  the  inferior  not  falciform.  No  interclavicles.  Mouth  with 
teeth.  Air-bladder  with  a  pneumatic  duct.  Ventral  fins  abdominal, 
nnly  wanting;  pectoral  fins  placed  low;  dorsal  fin  more  or  less  pos- 
terior, nsoaUy  without  spines.  Head  and  body  usually  with  cycloid 
mhs.  No  adipose  Ad.  Species  chiefiy  inhabiting  fresh  water.  {dnXootSj 
riaple;  1&/10?,  shoulder;  in  allusion  to  the  want  of  the  precoracoid  arch.) 

(AiMitoMl  part  (families  Etooida,  Umhrida,  Cyprinodoniida  and  Heteropjfgii)  GUu- 
te,Ti,Tii.) 

ANALYSIS  OF  FAMILIES  OF  HAPLOMI. 

^  Mugin  of  upper  Jaw  formed  by  ]Tremaxillaric8  alouo;  ovo viviparous. 

^  Tent  Jugular ;   premaxillaries  scarcely  protractile AMBLYOPSiDiR,  48. 

H.  Vent  abdominal;  premaxillaries  fi-eeiy  protractile Cyprinodontid-e,  49. 

**>  HiTgin  of  upper  Jaw  formed  laterally  by  the  maxillaries;  premaxillaries  not  pro- 
I  traetUo. 

I  &  JawB  not  produced ;  teeth  villiform,  equal Umbrid^,  oO. 

to.  Jaws  produced ;  teeth  cardiform,  unequal EsociD^,  51. 

Family  XLVIII.— AMBLYOPSIDiE. 

{The  Blind-fishes.) 

Body  moderately  elongate,  compressed    behind.     Head   long,  de- 
I^^^eeaed.     Month  rather  large,  the  lower  jaw  projecting ;  premaxilla- 
^^  long,  scarcely  protractile,  forming  the  entire  margui  of  the  upper 
J'^W.    Jaws  and  palatines  with  bands  of  slender  villiform  teeth.    Bran 
^lUostegals  about  6.     Gill-rakers  very  short.     Pseudobranchio)  con 
^^^led.    Oill-membrancs  more  or  less  completely  joined  to  the  isthmus. 


*  Head  larger,  3|  in  length,  cxcluHive  of  caudal ;  dorsal  higher,  the  longest  ray  4f 
^  length ;  anal  higher,  longest  ray  6  in  length ;  pectoral  equals  height  of  doroal 
1 6|  in  length,  reaching  vent,  which  is  nearer  snout  than  margin  of  caudal  fin. 
(©«.) 
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Head  naked,  the  surface  sometimes  crossed  by  papillary  ridges.  B 
with  small  cycloid  scales,  irregularly  placed;^  No  latere  line.  ^ 
jugular,  close  behiud  the  gill-openings.  Ventral  fins  small  or  want 
pectorals  moderate,  inserted  higher  than  in  most  soft-rayed  fishes; 
sal  without  spine,  nearly  opposite  the  anal;  caudal  truncate  or  roan 
Cranium  without  median  crest.  Stomach  ccBcal,  with  one  of  two  py 
appendages.  Air-bladder  present.  Ovary  single.  Some  (and  prol 
all)  of  the  species  are  ovo viviparous.  In  two  of  the  genera  the  eye 
very  rudimentary  and  hidden  under  the  skin,  and  the  body  is  tra 
cent  and  colorless.  Fishes  of  small  size,  living  in  subterranean  stn 
and  ditches  of  the  Central  and  Southern  United  States.  Three  gc 
and  four  species  are  ^^  all  of  the  family  yet  known,  but  that  others  wi 
discovered,  and  the  range  of  the  present  known  species  extended,  is 
probable.  The  ditches  and  small  streams  of  the  lowlands  of  our  m 
em  coast  will  undoubtedly  be  found  to  be  the  home  of  numerous 
viduals,  and  perhaps  of  new  species  and  genera,  while  the  subterm 
streams  of  the  central  portion  of  our  country  most  likely  contain  ( 
species."    {Putnam.) 

{Heteropygii  GUntber,  vii,  1,  2.) 

a.  Eyes  mdiaientary,  concealed ;  body  colorless. 

6.  Ventral  fins  present AWBLYOFSIS 

hb.  Ventral  fins  obsolete TYPm-iCHTHTfl 

aa.  Eyes  developed ;  body  colored  ;  ventrals  obsolete ChoixmZajBTII 

153.— AlflBLTOPSIS  DeEay. 
(DeKay,  New  York  Fauna,  Fisb.  1842,  187:  tyi)e  AmbbjopsiB  Bpelcnu  DeKay.) 

Eyes  rudimentary,  concealed  under  the  skin.    Surface  of  head  cro 
by  vertical  tactile  ridges.   Gill-membranes  fully  joined  to  isthmus, 
tral  fins  present,  quite  small,  close  to  anal.    Colorless  fishes  of  8 
size,  inhabiting  the  cave-streams  in  the  limestone  regions  of  the  \^ 
ern  States.    {afx,3Xu^j  obtuse 5  di^^i^y  vision.) 

520.  A,  spelaeos  DeKay. 

Colorless.    Mouth  comparatively  large,  the  length  of  its  cleft  al 

equal  to  base  of  dorsal.    Pectorals  reaching  front  of  dorsal;  CM 

long,  rather  pointed.    One  pyloric  ccecum.     Head  3  in  length;  A 

4i.    D.  9;  A.  8;  V.  4;  P.  11.     L.  5  inches.     Subterranean 

Kentucky"  and  Indiaim. 

(DeKay,  New  York  Fauna,  Fisb.  187;  Guntber,  vii,  2;  Patnaoiy  Anwb  W  ' 
30,  fig.) 

154.— TFPHI.ICHTHFS  Giraid. 

(Girard,  Free.  Acad.  Nat.  Sci.  Pbila.  1859,  G2:  type  TgpWfOUk^ 
This  genus  differs  from  Amblyopaia  only  in  the  1 
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Ids.   Tbe  spedes  are  of  smaller  size,  and  are  found  in  the  same  waters. 
^fofiUc)  blind ;  ^;)r^t»?,  fish.) 

ftl.  T.  Mil^terraiievs  Grd. 

Colorless.  Head  ratb/lr  blunter  and  broader  forwards  than  in  A. 
^jfdoMi.  Mouth  smaller,  its  cleft  shorter  than  base  of  dorsal.  Pk^to- 
nb  scarcely  reaching  dorsal.  One  pyloric  coBcum.  P.  7  or  8;  A.  7 
mi.  L.  2  inches.  Subterranean  streams  of  Kentucky,  Tennessee,  and 
Alabama. 

(Qinrd,  Proo.  Acad.  Kat  Sci.  Phila.  1859,  62;  Patnam,  Amer.  Nat.  1872,  30,  fig.) 
155.-<;H0I.0GASTER  Agasslz. 
(IgmlT,  Amer.  Joum.  Sci.  Arts,  xvi,  135,  1853:  type  Chologaster  comutua  Ag.) 

Ibis  genus  has  the  general  characters  of  AmblyopsiSj  but  differs  in 
4e  absence  of  ventral  fins  and  in  the  fully  developed  condition  of  the 
jfeSy  which  are  small  and  lateraL  The  species  are  not  pellucid,  but 
^eloied  like  ordinary  fishes.  No  papillary  ridges.  Pyloric  ccBca  2. 
pNtches  and  cave-streams.  (;ra'^oc,  maimed;  rf^trr^Py  belly;  in  allusion 
Id  the  abortive  ventrals.) 

"its.  €•  comntos  Ag. 

Yellowish  brown,  dark  above;    sides  with  three  dark  longitudinal 

■Upes,  becoming  dots  on  the  tail;    middle  rays  of  caudal  fin  dark; 

Hds  otherwise  uncolored.     Mouth  moderate,  oblique,  the  maxillary  not 

•xtending  to  the  eye.     Pectorals  reaching  nearly  to  front  of  dorsal, 

^ferfect,  small.    Snout  with  two  horn-like  projections.    Head  3J ;  depth 

D.  8  or  9;  A.  8  or  9.    L.  2  J  inches.    Ditches  in  a  rice-field,  Wacca- 

r,  8.  C.    (Putnam.) 

[  (AgiaBiCy  Amer.  Journ.  Sci.  Arts,  1853,  135;  Giinther,  yii,  2;  Patnam,  Amor.  Nat. 

^  ,30.) 

r  Us.  €•  ugwt9Bixi  Putnam. 

.    Uniform  light  brown;  fins  somewhat  speckled.    Head  4  in  body,  its 

^Btgth  scarcely  greater  than  the  greatest  depth.     Pectorals  reaching 

)  more  than  half  way  to  front  of  dorsal.    D.  9;  A.  9.    L.  IJ  inches. 

,)    Subterranean  streams  in  Tennessee  and  Kentucky.   •• 

(Ptotnam,  Amer.  Nat.  1872,  30,  fig.) 

.    A  specimen  of  Chologaster  obtained  by  Prof.  S.  A.  Forbes  in  a  cave- 

i  of  Southern  Illinois  does  not  agree  well  with  either  of  the  above 

leies.    The  following  description  has  been  furnished  us  by  Professor 

"•W"*  lone,  and  the  body,  withont  head  or  tail,  19™™.    Head  in  length, 
«re  ia  abov^  and  weU  behind  the  maxillary,  and  goes  about 
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6  in  head.  The  pectoral  reaches  half  way  to  the  dorBal.  The  color  is  precisely  aidft> 
scribed  for  comutuSy  except  that  the  middle  stripe  is  decidedly  paler  than  Uie  ;>Toaa^ 
color  of  the  body,  but  darker  on  the  head,  the  change  being  abrapt  at  the  operculc 
margin.  The  caadal  tin  is  dark  brown,  with  several  vertical  rows  of  white  spticktc 
blotches  running  across  Iho  rays.  The  anterior  part  of  the  dorsal  is  similar  in  colo 
but  paler.  Total  length  a  trifle  over  an  inch.  A  scale  from  the  region  mentioned  \ 
Putnam  is  similar  to  that  of  aga8$izi,  but  with  5  6r  6  concentric  lines  and  3  radiatii 
furrows. 

The  specimen  thns  agrees  with  comutus  in  position  of  eye  and  plan  of  markin 
with  agassizi  in  length  of  pectorals  and  structure  of  scales,  is  intermediate  in  \m\ 
of  head,  and  agrees  with  neither  in  color  of  caudal  and  dorsal  and  tint  of  mid 
band.     (Forhcs,  in  lit.  November  4,  1880.) 

Family  XLIX.— CYPRINODONTID^. 

{Tlie  Cyprinodonts.) 

Body  oblong  or  moderately  elongate,  compressed  behind,  depresf 
forwards,  covered  with  rather  large  cycloid  scales,  which  are  adhen 
and  regularly  arranged.  No  lateral  line.  Head  scaly,  at  least  abo' 
Mouth  terminal,  small,  the  lower  jaw  usually  projecting ;  margin  of  X 
upper  jaw  formed  by  the  premaxillaries  only;  premaxillaries  stroi 
extremely  protractile.  Teeth  incisor-like  or  villiform,  sometimes  presc 
on  the  vomer,  but  usually  in  the  jaws  only;  lower  pharyngeals  sq 
i*ate,  with  cardiform  teeth.  Gill-membranes  somewhat  connected,  ft 
from  isthmus;  gill-rakers  very  short,  thick.  Branchiostegals  4- 
Pseudobi*anchife  none.  Dorsal  fin  single,  inserted  posteriorly,  of  « 
rays  only,  rarely  with  a  single  spine  or  a  rudimentary'  spinous  dorsj 
caudal  fiu  not  forked;  ventral  fins  abdominal,  rarely  wanting;  i)ector 
tins  inserted  low;  no  adipose  fin.  Stomach  not  coecal,  without  pyloi 
appendages.  Air-bladder  simple,  often  wanting.  Sexes  usually  unlib 
the  fins  being  largest  in  the  males.  Most  or  all  are  ovoviviparoa 
the  young  well  developed  at  time  of  birth.  Fresh-water  fishes  of  Soafl 
em  Europe,  Asia,  Africa,  and  America,  some  of  them  occurring  in  bfli 
and  arms  of  the  sea.  They  are  mostly  of  small  size,  and  the  spedestfl 
very  difficult  of  determination.    Genera  30;  species  about  140.         j 

{Cyprinodoniidw  Gilutber,  vi,  291>-3r>(5.) 

Note. — In  the  following  aualyHis  the  genera  known  from  Mexico  are  alto  i 
their  names  being  placed  in  italics, 

•  Intestinal  canal  comparatively  short,  little  convoluted  ;  teeth  mostly  fixed;  I 

bones  firmly  joined.    (Camivorm.) 
a.  Anal  fin  of  the  male  not  modifieil  into  an  intromittent  organ. 
b.  Teeth  incisor-like,  notched ;  insertion  of  dorsal  nearly  oppoiM* 

prinodontinaB.) 
c.  Teeth  in  a  single  series ;  bodj'  short  and  deep. 
d.  Dorsal  very  long,  with  16-18  rays,  the  fin* 
dd.  Dorsal  short,  of  10-11  rays,  the  flnfc' 
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H.  Teeth  all  pointed;  %'entrals  present.    (Fandulince.) 

«.  Teeth  in  more  than  one  series ;  air-bladder  present. 
/•  Dorsal  fin  comparativoly  large  and  well  forward,  its  rays  usnally  more 
than  11  and  the  first  ray  nsnally  in  front  of  the 

anal Fuxdulus,  158. 

Jf,  Dorsal  fin  small  and  posteriorly  placed,  its  rays  usually  7-10,  and  the 
first  ray  generally  behind  the  front  of  the  anal. 

g.  Anal  fin  small Zygonectes,  159. 

C0L  Teeth  in  one  series;  dorsal  fin  in  advance  of  anal. 

A.  Dorsal  and  anal  fins  short,  each  with  9-13  rays Lucania,  160. 

hh.  Dorsal  and  anal  fins  long,  each  with  more  than  20  rays. 

Girardinichthjfs. 
Anal  fin  of  the  male  advanced,  modified  into  a  sword-shaped,  intromittent 

organ.     (Anablepince.) 
L  Eye  normal  (i.  «.,  not  divided  into  two  portions  by  a  horizontal 
partition) ;  teeth  in  bands. 
J.  Jaws  not  produced. 

k.  Dorsal  fin  long,  14-16  rays PaeudoxiphophoruM, 

kk.  Dorsal  fin  short,  9-10  rays Gambusia,  161. 

jj.  Jaws  much  produced Belanesox. 

tfwtlnal  canal  elongate,  with  numerous  convolutions ;  anal  fin  in  the  male  usually 

modified  into  an  intromittent  organ;  dentary  bones 
loosely  joined ;   teeth  movable.     {lAmnophaga,) 
I,  Teeth  all  pointed.     ( Pcccilihuv, ) 
m.  Teeth  in  more  than  one  row;  dorsal  more  or  less  in 
advance  of  the  anal,  greatly  enlarged  in  the  male.' 
n.  Caudal  fin  in  the  male  with  its  Ipwer  lobe  much  pro- 
duced; dorsal  fin  long,  of  12  or  more  rays. 

Xipkophartu. 
nn.  Caudal  fin  normal,  alike  in  the  two  sexes, 
o.  Dorsal  fin  long,  of  more  than  12  rays. 

MOLLIRXESIA,  1G2. 
00,  Dorsal  fi.n  short,  of  less  than  12  rays . .  Pcecilia,  163. 
mm.  Teeth  in  a  single  series ;  dornal  tiu  short. 
p.  Dorsal  inserted  in  advance  of  anal. 

PJatifpcBcilus, 
pp.  Dorsal  inserted  posteriorly  to  anal. 

GiRARDIXUS,  164. 
n.  Teeth  incisor-like,  tricuspid  (Goodeina) Goodea, 

156.— JORDAN Clili A  Goode  «&  Beau. 

ide  A  Bean,  Proc.  U.  S.  Nat  Mus.  ii,  177,  1879:  type  Jordanella  florida  G.  &  B.) 
lody  short,  deep,  compressed.    Head  short.    Moutb  small,  very  pro- 
stile,  the  lower  jaw  the  longer;  lips  full.    Jaws  each  with  a  single 
ies  of  rather  broad,  wedge-shaped,  incisor  teeth,  the  cutting  edge  of 
idi  is  deeply  notched,  usually  trifid.     Branch iostegals  5.    Dorsal  fin 
Agate,  the  number  of  rays  16-18,  the  first  being  a  robust  spine;  in- 
tfam  of  dorsal  fin  l>ehind  ventrals,  in  advance  of  front  of  anal,  its 
'  beliind  the  last  of  anal ;  dorsal  fin  not  greatly  elevated.    Anal 
^'^l  smaller,  similar  in  both  sexes;  ventral  fins  small,  with 
**«  couudiof  i  short  and  small.    Intes- 
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tinal  canal  rather  long;   tbree  times  length  of  body.     Sexes  simi 
(Dedicated  to  David  S.  Jordan.) 

594.  J.  floridae  Goodo  &  Bean. 

Body  ovate,  short  atfd  deep,  with  elevated  back,  deep  caudal 
duncle,  and  steep  profile.  Hea4l  moderate,  flat  and  broad  between 
eyes,  its  profile  less  steep  than  that  of  the  back.  Eyes  large,  3f 
head.  Mouth  small,  anterior,  the  lower  jaw  projecting.  Scales  i 
erate,  the  humeral  scale  not  much  enlarged.  Dorsal  fin  inserted 
way  l>etween  snout  and  base  of  caudal,  its  first  ray  robust  and  s] 
like,  grooved  behind,  loi^ger  than  the  diameter  of  the  eye,  and  a 
as  high  as  the  succeeding  soft  rays.  Fins  all  rather  low,  the  ven 
reaching  just  past  the  vent.  Scales  with  strong  concentric  s 
Color  olivaceous;  sides  orange  or  brassy,  with  a  broad  steely 
stripe  along  each  series  of  scales;  4  or  5  vague,  diffuse,  black 
tical  bai*s,  most  distinct  in  the  young,  nearly  obsolete  in  the  ada 
large,  diffuse,  dusky  blotch  on  the  sides,  below  the  dorsal  spine; 
mostly  dark,  the  dorsal  barred  or  speckled  in  the  males,  nearly  ] 
in  the  females,  sometimes  a  dusky  blotch  on  its  last  rays;  body 
fins  everywhere  ^nely  punctulate  with  black ;  a  dark  bar  below 
Head  ^.J;  depth  2-2^.  D.  1, 16,  or  1, 17 ;  A.  1, 11,  to  1, 13;  Lat.  1. 21 
L.  trausv.  11  or  12.  L.  1^  inches.  Streams  of  Central  and  Eat 
Florida;  abundant.  The  above  description  from  specimens  take 
Dr.  J.  A.  Uenshall  in  San  Sebastian  River.  The  original  types 
from  Lake  Monroe.    Uerbivorous,  at  least  in  part. 

(Goode  «&  Bean,  Proc.  U.  S.  Nat.  Mus.  ii,  117,  1879.) 

I57,— CYPRIWODOi\  Lac^pMe. 

{Lebias  Cuvier.) 

(Lac6p^de,  Hist.  Nat.  Poiss.  v,  486,  1803:  type  Cyprinodon  varifgahu  Lac) 

Body  very  short  and  stout,  the  back  somewhat  elevated.     M 
small.     Snout  short.    Teeth  moderate,  incisor-like,  tricuspid,  IQ  ■ 
gle  series.    Scales  very  large;  liumenil  scales  usually  enlarged, 
sal  fin  moderate,  inserted  in  advance  of  front  of  anal ;  its  first  nO 
enlarged;   anal  smaller;    ventral  fins   small.     Intestinal   canal  1 
longer  than  body.    Gill-membranes  considerably  united,  free  ftoB 
isthmus.      Chubby   little  fishes,    inhabiting   the    brackish  v 
America,  Southern  Europe,  and  Northern  Africa;  somel^ 
hot  salt  springs.    (x6r/o{yoc,  carp;  ddd>v,  tooth.) 
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8f5*  C*  viirieffalns  Lac 

Bixiy  Hhnrt  arul  ilecp,  tbe  back  considerably  arched.  MoiUh  as  in 
■]j<^  otberi,  .small  and  t^rniiual.  Humeral  ncale  4  times  the  size  of  the 
Bthcn».  •  Kye  longer  thau  snout,  3J  in  head,  less  than  fwterorbital 
■Hpe,  Orijfin  of  <lorsal  about  midvAMy  of  body,  behind  vetitnilw  in  ok! 
Bimixictns,  nilher  in  advauee  in  thi^  youu^;  male^  wUh  the  dor.sal  iiu 
Bevated^  bat  not  reaching,  when  deprt^ssed,  nearly  to  caudal.  Mide 
wth  tlu>$ky,  with  only  traces  of  bars;  cautlal  lin  with  a  du^ky  bar  at 
ni^^  and  ou  posterior  edge;  tips  of  dorsal  and  anid  dusky;  the  scales 
Ki  the  bitH*iling  .s<^ai^oll  with  small  lubt^reles.  Ftunale  olivaceous;  sides 
■lver>'y  with  darker  bai*s  and  irregular  murkiugs;  a  dark  bar  at  base  of 
^Hul ;  a  dark  spot  on  [posterior  part  of  dorsal.  Ilead  3^ ;  depth  2^. 
BriO;  A.  10;  scales  1*5;  L.  transv.  11.  L.  «?  2^  indies;  9  1^  inches. 
ft^^Opd  to  Mexico,  in  bnickish  waters,  entering  streams. 

^^^^^pM«v  lliisf*  Knt,  Vt*is»,  V.  4S(>:  Lfbias  orittiitt  Di'Kn>%  New  York  Funnti,  FUb, 
^^^BOnther,  vi.  305:  Cuprinoflon  hovinuH  B.  &.  G.  Pioc,  AcarL  N«it.  ScL  FbHa.  185:1, 
^^^f}jfprift^on  hnrifitin  Girurd,  U.  H,  Mox.  UmiiuL  SiLrv\  IctitU*  i»7:  CU/pritmduii  bovinm 
MHiftb^r,  v\,  UO?:  Cffprinodon  eximim  Gimrd,  Proc.  AcacL  N»t.  8ci.  Phila.  1659, 158.) 

Hit#«  C#  |;Kiba«ill!l  Haird  «&.  Girnrtl. 

H^tUihir  to  the  prece«ling^  but  the  body  still  deeiwr  and  the  bac*k  and 

HVntiU  more  elevated  ;  the  scales  rii*pareiitly  somewhat  smaller;  anal 

ptidi  smaller  than  dorsal;  coloration  similar  to  that  of  0.  imrivtjatus* 

Ufsad  27;  depth  1*}.     1>.  10;  A.  11;  Lat.»  L  28;  L.  transv.  14,     Indi- 

Bbolii^  Texas.    (GiranL) 

H  (Dainl  &  Glrartt,  Froc,  AcmL  ^'at.  8ci.  rUila*  IS^Tli^SDO;  Gtmrd,  U.  8*  Mex.  Uoiind, 
^»fv.  tcbth,  117.) 

^9t*  C«  latif  nscialtis  Gja-Euuru 

L  Form  and  dentition  of  €,  rfibhosu^.  Black  caudal  barn!  much  wider; 
^^ight  band  from  inidtHe  of  opercle  to  lower  half  of  caudal ;  a  dark 
HpWl  ftbove  this,  separated  by  a  narrower  band  of  light  from  the  dark 
■live  of  the  back;  silvery  color  of  belly  separated  from  the  light  band 
WU  the  flanks  by  a  short  band  of  brown;  tins  clouded  witli  brown;  cau* 
Vol  with  a  narmw  dark  baud  across  its  base  and  a  broad  one  across  its 
P^ctmnity.  Kesid  4  in  total  length;  depth  3.  D.  12;  A.  11;  V.  6;  P. 
^4;  l^t.  L  30;  L.  transv.  11.  Farms,  Coahuila,  Mex,  (Garman.) 
^  (Gmniuui,  BuU.  Mtis,  dmp.  Zmib  viiip  No.  3, 92,  lS8t,) 

V^H,  C.  Ht^truM^  Ouird  iV  Gitiinl, 

m  Body  more  elongate  than  in  any  of  the  preceding;  the  upper  outline 
pf  the  head  lesj*  depressed ,  so  that  the  profile  is  continuous;  Uns  low, 
mhe  donuil  quite  small  \  tt^  rays  scarcely  extending  to  the  begluniDg  ol 


rti^ 
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the  caudal  peduncle.     Bluish  black,  sides  somewhat  vari^ated 

darker,  the  males  somewhat  spotted ;  edge  of  caudal  fin  black  in 

male;  a  black  patch  on  last  rays  of  dorsal  in  the  female.     Head 

depth  2  to  3.  '  D.  11 5  A.  IO5  scales  2G-12.    L.  2^  inches.    Bio  Gr 

{Oirard.) 

(Baird  &  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1833,  389;  Girard,  U.  8.  Mex.  E 
Sarv.  Ichtli.  68.) 

529«  €•  callforniensis  Grd. 

''  It  may  be  easily  distinguished  from  its  congeners  in  North  Am< 
by  its  uniform  system  of  coloration  which  exhibits  neither  band 
spots.  The  general  aspect  of  its  body  is  rather  ^hort  and  deep,  e; 
in  the  young  which  assume  a  subfusiform  appearance.  The  la 
specimens  which  we  have  examined  measure  about  an  inch  and  1 
in  total  length.  The  head  constitutes  the  fourth  of  the  lengthy  the  i 
being  abruptly  rounded  oflf.  The  mouth  is,  proportionally  spea 
of  medium  size,  whilst  the  eye  is  rather  small,  subcircuhir ;  its  diai 
entering  three  times  and  a  half  in  the  length  of  the  side  of  the  head, 
dorsal  fin  is  higher  than  long,  and  superiorly  convex ;  its  interior  m 
l>eing  nearer  the  apex  of  the  snout  than  the  posterior  margin  c 
caudal.  The  anal  fin  is  nearly  as  large  as  the  dorsal,  deeper  than 
inferiorly  convex,  particularly  upon  its  posterior  half.  The  caw 
posteriorly  truncated,  nearly  linear.  The  ventrals  are  small,  p 
beyond  the  vent  and  reach  <ilmost  the  origin  of  the  anal.  The  pee 
are  well  developed,  rounded  off,  extending  as  far  as  a  vertical  line  ^ 
at  the  insertion  of  the  ventrals.  The  rays  are :  D.  10  +  1 ;  A.  1 
3,  1,  8,  8,  1,  3;  V.  7;  P.  12.  The  scales  are  much  deeper  than 
anteriorly  truncated  and  posteriorly  rounded  off*  or  convex.  The 
is  olivaceous  brown,  with  a  dark  grayish  tint  along  the  back,  1 
golden  tint  beneath."    (Girard,)     San  Diego,  California. 

(Gnl.  Proc.  Acad.  Nat.  Sci.  Phila.  la^O,  157.) 

530.  C.  niacularius  Baird  &  Girard. 

Apparently  very  similar  to  C.   variegatus;  the  female  dark  a 

with  dark  bars  on  the  sides  and  a  dark  shade  across  the  dorsal  fin 

rather  small.     Head  35} ;  depth  2-2^.    D.  IO5  A.  11 ;  scales  26-9. 

inches.     Rio  Gila.     (Girard.) 

(B.ife  G.  Proc.  Acad.  Nat.  Sci.  Phila.  1853,  389;  Girard,  U.  S.  Mex. ; 
Ichth.  08.) 

531.  C*  carpio  Giinther. 

Slenderer  than  0,  variegatus;  humeral  scale  scttcc 
others ;  dorsal  fin  inserted  slightly  behind  ventap 
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KUIe  rtiort^r  tbau  snont;  olivaceous,  silvery  below.     rie;ul  3;  depth 
2J,    D.  11;  A.  10;  sciileii  25-10.    **  America."    {Gunther,) 

^^^^  id§ FU:VDUI.US  Lac6{.dde. 

^^^^^ft  KilUjishes, 

^^^^^^F  (  Hjfdra  rpjpra  Lnc^p^cle :  Xtn  iitma  Jordan . ) 

-    (Lac/pMe,  HiBt.  Nat,  Poiw».  v,  37,  1803:  type  Fundnlu^  mudfifth  Lftc^pMe  =  Ce>M*i# 
■  hf^roe.lita  L.) 

iSmly  nitber  elon^jfate,  little  elevated,  coiiiiiressetl   behind.     Mouth 

moderate*    Jaws,  each  with  two  or  more  series  of  poiuted  teeth,  usually 

pirniiag  a  narrow  baud*    Booes  of  tbc  uumdiole  iirmly  united,    Scales 

Iiifi«len»t45.     Bninebi08tegal8  4-<».     Pi^o|)erclej  preorbital,  and  maudi- 

1»1«*  with  luueons  porea,     Doi'^al  and  anjd  tins  similar^  moderately  ile%'el- 

^pt?d  ur  rather  large,  the  dornal  ui^iuilly  in8erte<l  in  tront  of  the  anal. 

B^eiitralH  well  developed.     Air-bladder    present.     Sexes  differing    ia 

Bolar,  dzc,  and  deveb>pineut  of  the  fln»,  the  anal  titi  in  tlie  male  nor^ 

^Hl.     Intentinal  eanal  short.     Species  very  numerous,  mostly  Aineri- 

4^m«  inlmbitin^  fresh  waters  and  Jirnis  of  the  sea.    They  are  the  lar»;:est 

in  mm  of  the  Cyprinoilonts,  and  some  of  them  are  very  brightly  colored. 

M  tiiip/triM/uir,  bottom ,  the  supposed  al>od6  of  the  ^^Fundulm  mudjishJ^) 

The  species  mny  be  divided  as  follows: 
J    I  »f*piiil  tin  li^-fri lining  in  ailvaiuMi  of  aual. 
I    ^    limiH iijofttt'jriihfi.     (Hydraroyua.  Lac^pivdo,) 
^^^  M.  Mulifi  vfiih  dark  croAs-bora  &ud  a  black  dorsal  spot ;  femalee  with  longitndiiial 

^^V  i^tripea .majalui^  twampinu$* 

^^^m  >A'  M »trA  jtnd  frinulcA  wit Ii  dark  crosA-barn ...••, iimilitif  zebra* 

^^H  iad,  Malc£t  witbmit  bliarp  inarkiiiga,  the  scales  rough  in  spriog;  females  pliiiu. 
H  ^rvipinnU. 

V  ^^  Bimnehtostr^gala  5.     (FUNBUtce.) 
M  k  Dtireai  hmfi^  it«  rays  16  or  17 ;  liody  with  roai^d  black  spots,  at  least  in  the 

H  male tfemtnofitf* 

H  6^»  Dorsal  uioderat*^,  iU  rays  KWH. 

^^^  t.  Bcah^  rather  8ma11|  4U  or  uore  in  a  longitudinal  series. 

^^^k  if.  Cross-bars  if  present,  black ^.diapkanu*,  eonfiwmtm^^ 

^^^^         4d,  CrosA-baro  silvery. 

^^^V  «^  Teeth  nuiaWf  tu  a  band menona, 

^^^M  we.  Tret U  in  about  two  sLTtes,  the  outer  enlarged odinia. 

^^^1        90,  BeaLo8  largt*^  Ui^s  than  4U  in  a  loogituilinal  series. 

^^^^^v  /.  Males  with  9  or  lt>  silvery  cross-bare;  females  with  black  bars;  tins 

^^^^^H^  plain . niijrojanciatwi. 

^^^^^^  //,  Males  with  silvery  spot-s  aud  bars ;  fennUea  nearly  plain  oUvaecous, 

^L^  or  barred  with  blaek .- heterocUtns^ 

B     ^^^tml  Ua  beginuing  filn»ve  «r  Mli|;htly  behind  anal ;  tlna  high.    (XENidMA  Jor.) 

^^^  ij.  Brunei  I  ioBtegaU  r> ;  npots  in  rt*gular  neries ,  ctiUnatu*. 

^^B  §§,  liraueliiostegals  4 ;  spots  irregular  , 9tdl{l'er, 
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*  Dorsal  fin  begioDlDg  in  advance  of  anal. 

t  Branchiostegals  G.    (Hydrartjyra*  Lac^pMe.) 

a  Males  with  dark  cross-bars;  females  with  longitudinal  stripes. 

533.  F.  majalis  (Walb.)  GthT,—KilliJuh  ;  ManJUh;  Bockfiak, 

Body  obloDg,  scarcely  elevated,  little  compressed  5  head  rather  1 

longed  anteriorly,  the  mouth  small,  terminal,  and  very  oblique;  sc 

rather  large;  dorsal  tin  moderate;  anal  fin  very  high  in  the  males,! 

erate  in  the  females ;  ventrals  long  in  the  males,  reaching  past  froi 

anal ;  eye  moderate,  shorter  than  snout  and  than  interorUital  spao 

slight  angle  formed  by  the  profile,  in  front  of  the  eye,  due  to  the  gre 

flattening  of  the  snout.     Male  fishes  dark  olivaceous  above;  sidet 

very  or  somewhat  golden,  with  about  a  dozen  broad  transverse  ba 

the  color  of  the  back;  posterior  part  of  dorsal  fin  with  a  black  pa 

fins  yellowish  or  pale.    Females  olivaceous  above,  white  below,  a  nai 

black  band  along  sides  about  on  the  level  of  the  eye  and  as  wide  ai 

pupil;  below  this  two  similar  black  bars  anteriorly  and  one  posten 

the  upper  one  being  interrupted ;  one  or  two  black  bars  at  base  of 

dal.    Females  usually  larger  than  the  males.   A  large  s|)ecimen  tak< 

Beaufort,  N.  C,  sui)posed  to  be  a  male  of  this  species  hi  high  coloral 

showed  the  following  colors  in  life:  Back  olive,  sides  and  belly  bi 

salmon  yellow ;  lower  fins  clear  yellow ;  pectorals  and  anal  with  t 

dusky;  posterior  edge  of  caudal  dark;  dorsal  nearly  all  black,  al 

black  occllated  spot  on  the  last  rays;  opercles  and  under  parts  of  1 

with  an  inky  sutfusion;  cheeks,  top  of  head,  and  mouth  bronze  yel 

sides  with  about  18  narrow  dusky  vertical  bars.    Teeth  in  a  broad  h 

an  outer  row  of  rather  large  teeth.    Oviduct  adnate  to  first  anal  ra; 

a  short  distance.      Head  3^;  depth  4.     D.  12;  A.  10;    Lat  1.  36 

transv.  13.     L.  5-C  inches.    Cape  Cod  to  Florida,  the  largest  of 

Cyprinodontidoi ;  abundant  in  shallow  bays. 

{CohiiiH  majalis  Walhaiim,  Artedi,  Pise.  1*2,  1792:  Esox  flavulus  Mitch.  Trans.  L 
Phil.  Soc.  N.  Y.  i,  4;J9;  Giiuther,  vi,  322:  Hydrctrgyra  majalis  C.  &  V.  xviii,  a/7.) 

533.  F.  swampinos  (Lac.)  Gthr. 

Very  similar  to  the  preceding,  but  the  scales  apparently  some* 
smaller;  greenish  olive,  with  a  silvery  longitudinal  band,  and  li 
blackish  vertical  streaks.  Uead  4;  depth  4J.  B.  6;  D,  14;  A^l 
Lat.  1.  43.     South  Carolina.     (  Val.) 

{Hydrargira  swampina  Lac^j>^de,  Hist.  Nat.  Poiss.  v,  378;  GUnther,  ¥i|  If 

*  Lacdpede,  Hist.  Nat.  Poiss.  y,  376,  lti03:  type  Mydrarffim  mm 
water;  upyvpo^,  silver.) 
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Hftlet  Aod  females  with  ilnrk  croaa-bnrs. 

M4.  r.  nitnilin  (Baini  St  Girard)  Gtlu-. 
Body  modenitely  ivloni^ute,  Ueml  rather  pointed  and  elongate,  as 
t\  nufjalis^  Sexes  similarly  colored  5  both  olivaeeons  above;  the 
klei*  Hilverj,  with  lU-lfi  dark  vertical  bars;  males  with  an  ocellated 
>l  on  the  hiet  rays  of  ilorsal.  Ventml  finn  nhortj  insertion  of  dorsal 
Lid  way  between  front  of  orbit  and  end  of  ciiiidaL  Head  3J;  depth  4* 
^*  U;  A.  8  or  0;  Lat,  1.  33;  Ij.  tJanav.  13.  Coast  of  Texiis,  ascending 
eiinis. 

iH',drar(fyra  nimitiM  Baird  &  GiTard.  Proc.  ArwU  Nat.  Sei.   Phila*   la^n,  389:  ITff- 
Mr^jrrvi  wimili*  Ginird^  17.  8.  Mex.  Bound.  lehth*  tW;  Fundttlu^  mmilia  GUntber,  vj,  323; 
SartUn.  BuH.  U.  8,  GcoL  8arv.  Terr,  iv,  400.) 

114.  r,  «efrra  (Girard)  Gtlir. 
Body  eloniiate,  compressetl,  snbfnsiform,  the  back  slightly  arched, 
lead  embiiyramidal,  very  nineli  depressed.     Eye  4  in  head.    Fins  luod- 
Itmte;  higher  in  the  males  than  in  the  females.     Scales  smaller  than  in 
F,^miltjf  and  more  closely  inibncated,    OHvaceons  above,  with  a  black- 
ish spot   upon  each  scale;   sides    yellowish,  with  narrow   transverse 
j  black  bands  or  bars,  about  ll>  In  number,  more  conspicuous  in  the  males 
»ti  in  the  females,  and  extending  from  the  back  to  the  belly;  inter- 
''•liaea^  wider  than  the  dark  bars.     Fins  jdain.     8exes  similar.     Head 
D.  13;  A.  14.     L.  3  inches.     Rio  Grande  in  Mew  Mexico.    {GitatfL) 

{Mifdrarff^m  Si^bm  Qimnl,  Proc.  Acad.  Nat.  8ci.  Phila.  ItiSU,  m-,  GiiDther,  \%  324, 
>olf  Uoluiy.) 

I  without  ihiirp  iiiftrki»g»;  scalea  rough  in  apring.    Fomated  nearly  piniu. 

'  P«  |Mirvi|tiii9il»  GtrnM. 

Jdate^  light  olive  green,  mottled  with  darker;  sides  with  silvery  and 

sy  la&tre;   lower  parts  yellow;   alnrnt  20  short  blacltish  crossbars 

middle  of  8ide«,  broader,  plainer,  and  more  closely  set  behind; 

and  tins  wifh  dark  jK>irjts;  upper  fins  doll  olive j   lower  yellow. 

Female  larger,  olive  green  above,  sitlea   not  barrefl,  with  an  obscure 

iUjsky  latend  band  bii  cauilal  peduncle.     Fins  plain.     Fins  very  high 

the  male,  small  in  the  female.    Scales  large;  in  the  males  in  spring 

^HigUeneil  or  ctenoid  by  small  Jrrannlalions  and  prit'kles,  similar  to  the 

^Ui^ibil  excrescences  of  some  iUfpruiUUc;  tins  also  rough.    Oviduct  form* 

^^U  a  sheath  at  base  of  lirst  vuy  of  anal.     Head  3.^ ;  depth  IV^,     D.  13; 

'^.  II;  Lar.  1.  38;  L,  transv.  12.     L.  4  inches.    Coast  of  California  from 

f'^^mt  ConcA*pdou  southward ;  very  abundant  in  bays  and  lagoons. 

Cfilninl.  Pnir.  AcimJ,  Nat.  ^\.  PhHa.  1K34,  154:  Girard,  U.  S.  Pac.  K.  B.  Surv.  x# 
V\  Otiaihvr,  vi,  319 j  fcSt^iiidachnvr  lulitk.  Beitiiigo,  v,  155,  ld7U.) 
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tt  Branchiostegals  5.    ( Fundulus, ) 
h.  Dorsal  loDg ;  its  rays  16  or  17. 

537.  F.  semlnolis  Qirard. 

Body  rather  stout.  Head  sabpyramidal,  the  snoat  taperiog.  Eye 
4.}  in  head.  Dorsal  fin  high,  its  origin  nearer  apex  of  snout  than  origii 
of  caudal;  anal  deeper  than  long.  Ventrals  not  reaching  vent  Scaki 
deeper  than  long,  of  moderate  size.  Dark  brown  with  large  round 
black  spots,  the  spots  corresponding  to  the  scales,  upon  their  line  d 
intersection.  Dorsal  and  caudal  spotted.  Head  3};  depth  3}.  D.17; 
A.  13;  V.  6.    Florida.     {Girard.) 

(Girard,  Proc.  Aca<l.  Nat.  Sci.  Pliila.  1859,  59;  Gttnther,  vi,  325.) 

&&.  Dorsal  moderate,  its  rays  11-14. 

c.  Scales  rather  small ;  more  than  40  in  a  longitadinal  series, 
d.  Cross-bars  blackuih. 

58§.  F.  dlaphnnos  (Le  S.)  kg,— Spring  Minnow, 

Body  rather  slender,  not  elevated,  compressed  posteriorly.  Heil 
moderate;  quite  flat  above.  Fins  not  large;  dorsal  and  anal  rate 
low;  ventrals  scarcely  reaching  vent  in  the  females;  somewhat  longv 
in  the  males.  General  color  olivaceous;  sides  silvery;  15-25  naotf^ 
irregular  blackish  cross-bars  on  the  sides;  back  always  more  orfc* 
spotted  with  blackish;  fins  nearly  i)lain.  Teeth  pointed^  the  ootti 
not  much  enlarged.  Head  4  ;  depth  4*.  Eye  large,  3J  in  head,  ft 
13;  A.  11;  Lat.  I.  40;  L.  transv.  12.  L.  4  inches.  Coasts,  ascending  il 
streams  to  their  fountain  heads.  Abundant  in  various  tributaries  rf 
the  great  lakes.  Upper  Mississippi,  west  to  Colorado,  and  in  ponds  mi 
streams  of  the  Middle  and  Eastern  States. 

{Hydrargyra  diaphana  Le  Sueur,  Joum.  Acad.  Nat.  Sei.  Phila.  i,  1817,130:  Hfdnr0* 
muWfanciata  Le  Surur  1.  c'.  KU :  FunduluM  multifancUituM  Giin:her,  vi,  324,  and  of  bm* 
writers;  Jordan,  Proc.  Acad.  Nat.  Sci.  Phila.  iy77,  67.) 

539*  F.  conflnentus  Goode  <&  Bean. 

Yellowish,  with  a  longitudinal  streak  along  eajch  row  of  scales  m' 
about  14  distinct  irregular  vertical  dark  bands.  Head  low,  flat  Snort 
not  produced.  Interorbital  space  2  in^  length  of  head,  eye  4  in  ht^ 
Origin  of  dorsal  midway  l)etweeu  tip  of  caudal  and  middle  of  CJ* 
First  ray  of  anal  under  second  of  dorsal.  Anal  higher  than  loi| 
Scales  crowded.  B.  probably  5.  Uead  3i;  depth  3|.  D- 10;  A 
Lat.  I.  45.    Liike  Monroe,  Florida.     {Ooode  &  Bean.) 

(Goode  &  Bean,  Proc.  U.  S.  Nat.  Mus.  1879,  118.) 
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CitM»-bttr9i  tii}v<«ry. 

r.  T«*^th  iu  b:itiflfif  the  outer  not  enlarged 

M#.  F«  in  r  II a  11  it  Jofdon  ^  Copelund* 
Bixly  eIot)giitev8ligtjt1y  coni|»ro8i^e4l,  not  elerateti;  head  long  and  large, 

rather  uarrow  alK>ve,  the  interorbital  space  half  wider  thcin  eye,  whieli 
hi  in  head.  I>or8;tl  laaderutej  iusserted  iu  iidvance  of  the  anal,  whieh 
Uidiort  and  deep;  paired  liiis  short;  vent  midway  bet  ween  eye  and  base 
uftiattdah  Color  (S)  dark  olive  brown,  with  about  10  shining,  silverj% 
vertical  iKind^fi*  which  are  narrower  than  the  dark  interspaees;  the  inter- 
^ms*^  broade.st  behind;  fins  plain;  teetlj  pointed,  carved,  oiitt^r  little 
tMiUr^ed.  Head  31 ;  depth  5.  b.  12;  A.  10;  B.  5;  scales  48-13.  L. 
3J  inches.  Rock  River,  Wisconsin. 
(Jofilwi  St.  Cutii^ttiid}  Proc^  Acad*  NaL  ScL  Phila.  1H77,  53,) 

PL  T^ih  in  alkoiit  two  at^rieA^  the  out^r  onlarginL 
Sll.  F*  ndiniii  J.  A  n,  nom,  syi.  tiov. 

Hmly  «thort,  deep,  and  compresHed;  head  nKxlerate,  broad,  and  flat 
•bavt*,  the  interorbital  space  rather  more  tlian  half  greater  than  the 
width  <jf  the  eye;  eye  4  in  head;  doraal  and  anal  lin^  rather  large;  dor- 
••1  ill!*!  rtcnl  ahno^t  exactly  over  fiont  of  anal ;  teeth  mostly  in  two  seriea, 
Ae outer  veiy  strong;  vent  midway  between  eye  and  ba.ie  of  caudal ; 
totkB  sfnall,  clo*ely  imbricated.  Color  olivaceous,  with  lo  to  20  silver 
Qon^barH,  almost  a«  wide  a«  the  iutersipaces  posteriorly,  wider  than  the 
uit«ni|iaoe^  anteriorly,  extending  over  the  belly  and  joining  their  fellows 
<Hi  tliei  o]i|>{tsiU.«  side;  the  banils  varhible,  but  usually  wider  and  more 
'^wded  than  in  F,  mcnona ;  tins  plain.  Head  3§;  depth  4  D.  13; 
A.  li|  scales  44-ld<  L.  2  inches.  Coast  of  Texas,  ascending  streams; 
*%iipeebneu8  from  the  Kio  Gmnde, 

ifSiUia  mulii/aHH^ta  nirard,  Pn>c.  Acftd.  Nat.  Sei.  Fliila.  I^i9,  117:  Fundubut  zebra 
kn,  Hull,  n,  8.  (i»Md.  8iirv.  IVrr.  iv,  No.  2,  1878,  ti<>4.    Not  nifttrarffffm  mtdtifuf^Hata 
8oi<ur,  nor  IfudrarQjfra  zebra  Gnl.,  uor  Funduhut  zebra  Dekay.) 


I 


V^Hi 


t^Wn  toIIkt  lnf*jj«*,  hfvi  than  40  in  a  longitadmal  spries. 

/.  Ma1t«  with  U  <»r  1<»  silvery  croes-Uars;  ft^nruiles  with  black  vertical  stripea;  tins 
titaiu. 

■««•  F.  itt|m»fa»<'iHCnfi  (f^*  S.).C.  &  V. 

Hotly  mther  short  inul  ileep;  head  rattier  long  and  deiuessed;  tlie 

*€ntt  obtuse,  »  slight  angle  being  formed  alxive  the  eye;  dorsal  mod- 

Ite,  well  back;  anal  short  and  tleep;   eye  longer  than  snout,  1.}  in 

*t4^rnrbital  sjmce.  HJ  in  head*     Olivaceous  above,  silvery  beh»w;  fins 

both  ^escH  immaculate;    males  with  9  or  lU  very  distinct  silvery 
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crosH  bars,  each  about  as  broad  as  a  scale;  fenialeii  witb  a^jout  as  many 
narrow  black  bans,  wliicb  *lo  not  exteird  on  the  back  or  belly;  ^caten 
}nuictiit<5.  lloml^!};  depth  t.  D.  11;  A.  9;  scaler  33-!  1.  L.2}  iticben. 
(Omtker.)    Atlantic  coast  of  United  States,  not  very  common. 

{ Uffdrartftfrn  ni^rpfamhtta  Li^   Sueur^  Jcmrti*  Aisiid.  Nat.  Sci»  Pliil;i.  1Bt7,  1,  133; 
StoreT,  FiaU  Mnas^  ^^;  Giliither^  vi^  :^25.) 

ff.  Mttles  witli  silvery  spots  and  burs;  females  ii«iu-1y  plain  oUraceous;  flas  spotti^d. 

913.  F»  It  elf*  roc  tit  lis  (L.)  Giinther. — Common  EiUlfibh;   Mttmmiohog;  Sclt-ieater 

A[innou\ 

Body  tbiek-set,  short  and  deep;  anteriorly  broad,  posteriorly  com- 
pressed, the  back  elevated  ;  bead  nxther  short,  bbmt,  bmad  and  flat  on 
top;  eye  moderate,  about  equal  to  saont,  about  half  tUo  width  of  inter- 
orbita,!  space  and  oue-tifth  of  the  leD4,^th  of  the  head ;  tins  moderate,  the 
dorsal  inseited  in  males  midway  between  snout  and  rip  of  caudal;  in 
fomnleB  farther  back;  oviduct  attached  to  anterior  ray  of  anal  fin,  its 
openin;;r  near  the  tip  of  the  rny;  teeth  in  broad  liands^  pointed,  the 
outer  series  enlarged.  Coloration  in  males  dark  dull  green,  tlie  bellj 
inoixi  or  less  orange  yellow;  sides  with  numerous  quite  narrow  ill- 
detitied  s^Slvery  bars  made  up  of  spots,  most  distinct  posteriority }  lieside* 
these  are  numerous  conspicuous  white  or  yellow  spots,  irregularly  scat- 
tered; vertical  <ins  thirk,  with  numerous  small  round  pale  spots;  dorsal 
ofteTi  with  a  blackish  spot  on  it^  last  ray;  anal  and  venlmls  yellow 
anteriorly;  under  side  of  head  yellow;  young  males  sometimea  with 
dark  bars.  Females  nearly  plain  olivaceous,  lipfhter  below,  without 
spots  or  bars,  the  seniles  finely  ymnctate;  sides  sometimes  with  a  few 
faint  vertical  shades.  Uead  :^ ;  depth  3%,  D.  11 ;  A,  11 5  swdes  36-13 
L*  3-5  inches.  Maine  to  Mexico,  everywhere  very  common  in  braekislm 
waters,  the  most  abundant  of  our  CifprinothmtltUr,  Southern  specimen 
perhaps  reach  a  lurg^cr  size  {vur.  gnnKtis)  than  northern,  and  some  speci-^ 
mens  (var.  pisculentm)  have  the  head  wiiler  than  usuaL 

{CohitU  hi'tcrocHta  h.  Syst.  N^t.:  Emz  pUettlntiH^^  Mitch,  Ttmm.  LiU  &  Phil.  Sue,  If  - 
Y.  1^  441  •  FandiihiM  phculcnimiof  most  Aiiiorictaii  authors:  FumittloM  itbm  t>t?kft>%  N.T 
Fauna,  Fii*h.  21B,  184*2:  Funduht*  yrandU  Uaird  &  Gimitl,  Vn*v,  Acacl.  Nat,  6ch  Pbi 
1853,3^:  FuHdutna  grnndh  il\rtLTi\^  IJ.  S.  Mex.  Boiiud.  Siirv.  Ii'lith.  Oih  FunduiuB  jhri^ 
denniti  (jiriirily  Proc.  Acad.  Nat.  Sci.  Plilla.  18 j9,  157:  FandiUttH pinvukntwi  SloTut^  Fisb. 
Mafis.  294;  GUntbor,  Cat.  Fwh.  Bnt.  Mu».  vi,  3ia) 

••  Dorsal  fin  begiuning  directly  above  or  slightly  bebiud  aiiftl.    (Xeniamtt^  Jot*) 

*  Ji»nlan»  BulL  Bnff.  Soo.  Nat*  Uut.  1876, 142:  type  Xenhma  iftetHfm^  Jor.    (|eVfltfi|M«^ 
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^^^^^^^^^Bpls  5f  Spots  in  rogular  aeries. 
'      Sf  i.  F.  eaff^nattlB  (Storer)  Qihr^—Stud^fisK 

1  Similar  in  form  to  F.  steUifer^  but  larger,  with  lower  fins  and  di0or- 
^«it  coloration  j  dorsal  and  anal  fins  even  in  the  males,  falling  nliort  of 
^Be  candaJ ;  color  bluish  or  gi-eenish,  with  a  round  orang^e  spot  (in  the 
^Halo)  on  each  ac^le,  thus  forming  seiies  of  regular  lines  of  dots ;  females 
^^th  smaller  brown  spots  on  the  scales,  also  forming  lines.  Anal 
■ickly  in  spring  males.  Teeth  in  broad  bands,  the  outer  bomewhat 
Warged.  Head  4;  depth  4J-^.  D.  14;  A.  15;  Lat.  L  50.  L.  G  or  7 
Dhes.  Tennessee  and  Cumberland  Rivers,  locally  abundant,  one  of 
ad  handsomest  of  the  Cyprinodonta* 

da  8rorer,  Syuopsia  Fieh  X.  A.  ltf4G,  430  j  Uilnthcr,  vi,  322;  Cope,  JourQ« 
Kaf-  Set.  rhjl»>  l«t58,  'i38;  Xmiama  cate^ata  Jordaa,  Ann.  Lye.  Nat.  Hist.  N. 

Brauehlovtogak  4 ;  spots  irre^Iar. 

I  F*  fltl^llifer  Jordnn.— Spotted  Stud-jUh* 

y  ratber  long,  somewhat  compressed.    Head  broad  and  flattened 
re,  in  the  usual  fashion.    Eye  large,  about  4  in  head.    Scales  closely 
Imbncatedy  deeper  than  long.     Dorsal  fin  beginning  slightly  behind 
anal,  it«  last  rays  in  the  adult  males  highly  elevated,  reaeliing  the 
ba»e  of  caudal,  their  height  eiioal  to  the  depth  of  the  boily ;  anal  sim- 
ilar, more  clev^ated  in  firont  and  less  so  behind,  the  last  rays  falling  just 
diort  of  caudal  I  fins  lower  in  females  and  young;  pectorals  reaching 
t<aitral>K,  the  hitter  to  anal  in  the  males.    Teeth  in  a  narrow  band,  the 
Wer  somewhat  enlarged,  blunt  and  curved*    Coloration  brilliant ;  livid 
liloc  above,  somewhat  silvery  below;    body  and  cheeks,  with  large, 
bright  dark  orange  spot^,  iiTegularly  placed,  not  following  the  i^ows 
of  wales,  and  not  always  in  the  middle  of  llie  scales;  these  spots  not 
tmifonn  in  mze^  females  with  olive-brown  spots  horizontally,  oblong 
**»«!  Hmaller  than  the  orange  spots  of  the  males  and  more  regularly 
^lacetl;  a  blue  loral  blotch,  with  a  green  one  below  it;  a  pale  yellow 
WMcIi  on  the  back  In  front  of  the  dorsal,  very  conspicuous  wlieu  the 
Smanal  ray,     Head  3iJ;  depth  5.    D.  13;  A.  13;  V.C;  Lat.  153.    L. 
fct  is  in  the  water,  but  fading  in  spirits.    Oviduct  not  extending  on 
M  tuclies.    Alabama  Biver,  hi  cleur  streams  and  springs;  a  beautiful 

\§{eUi/€ra  Joninu,  Ann,  Lyo.  Not.  Hist.  N.  V.  1876,  392.) 
Nat.  Mua*  No- 16 22 


^i^ 
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150.— ZYOONECTES  Agassiz. 
Top  Minnows. 

(MterUiiuB  GUI.) 
(AgassLz,  Am.  Joam.  Sci.  Arts,  1851,  135:  type  PioMia  oUvaoea  Stocer.) 

This  genus  is  closely  related  to  Fundulus^  differiDg  chiefly  in  thesm 
size  and  posterior  position  of  the  dorsal,  which  has  Qsaally  less  tl 
ten  rays  and  is  commonly  inserted  behind  the  front  of  the  anal 
The  species  are  smaller  in  size  than  those  otFundulus^  and  different 
appearance,  so  that  we  feel  reluctant  to  unite  the  two  genera,  althoi 
the  technical  differences  are  very  slight.  Prom  the  Old  World  gei 
HaplochiluSj  Zygonectes  is  distinguished  by  the  short  anal  fln.  The 
males  of  Zygonectes  are  scarcely  distinguishable  from  tliose  of  Oawim 
Species  all  American.    Surface  swimmers,  feeding  upon  insects. 

(Ci^ov,  yoke ;  v^/cri/c,  swimmer ;  they  being  said  to  swim  in  pairs.) 

•  Body  rather  elongate.    (Zygonectes, ) 
a.  Sides  without  black  band. 

546.  Z.  mbriflrons  Jordan. 

Body  moderately  stout,  little  compressed,  not  elevated,  the  cad 
peduncle  deep ;  head  rather  long,  broad  between  the  eyes,  flat  abof 
eyes  large,  3.^  in  head,  their  range  horizontal;  mouth  rather  laq 
Teeth  small,  nearly  even,  in  a  narrow  band.  Scales  moderate.  Dob 
fin  very  shoi-t  and  small,  placed  a  little  behind  the  anal  or  aboot  ev 
with  it,  its  position  in  the  males  rather  more  posterior ;  anal  short,  Iq 
in  the  males;  ventrals  very  small;  pectorals  small.  Color,  males di 
olivaceous,  with  a  dark,  bronze-orange  spot  on  each  scale  posterioii 
much  as  in  Fundulus  catenatus.  Below,  these  spots  are  brisrht  onaf 
Faint,  narrow  vertical,  orange  bars  along  the  lower  and  posterior  pi 
of  the  body.  Vertical  tins  with  orange  spots.  Jaws  and  space  in  fli 
of  eyes  bright  orange-red ;  paired  fins  dusky.  Females  almost  mufei 
brassy-olivaceous,  without  evident  spots  or  red  markings.  Head  9| 
length  to  base  of  caudal;  depth  3J.  D.  7  or  8;  A.  8  or  9;  Lat  H 
L.  transv.  11  or  12 ;  B.  5.  L.  2f-3  inches.  San  Sebastian  River,  Ffc 
ida,  a  larger  species  than  most  in  the  genus,  and  with  the  dorsal  toi* 
posterior.  ' 

(Jordan,  Proc.  U.  8.  Nat.  Miis.  1879,  237.) 

547.  Z.  tienstialli  Jordan. 

Body  rather  stout,  deep  and  compressed,  the  profile  ? 
the  back  little  elevated,  and  the  caudal  peduncle  deer* 
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month  rather  large;  jaws  each  vdth  a  series  of  loug  auil  rather  slender 

eauine-ltke  teeth,  behind  which  is  a  band  of  small  teeth  j  the  canines 

larger  iti  the  lower  jaw;  eye  large;  scales  rather  large;  dorsal  fin  short 

^iiQd  high,  inserted  slightly  behind  the  anal  in  tbe  males,  exactly  opposite 

in  the  femates;  caudal  large;  anal  fin  larger  and  rather  lower  than 

lormil;  vcutrals  quite  small;  pectorals  moderate.    Geneml  color  olivjv 

wf  sides  covered,  especially  posteriorly,  with  rather  large,  irregii- 

!irly  placed  orange  spots,  which  also  extend  on  the  vertical  fins;  dorsal 

ty^  with  a  dark  bar;  bead  without  red;  caudal  and  anal  more  or 

yellow;  females  obscuiely  marked;   young  with  diffuse  greenish 

rertieal  bars.     Head  3^  in  length  to  base  of  caudal ;  depths,     B.  5; 

)*  7  or  8f  A.  10  or  11 ;  Lat  1.  33;  L,  transv,  10.     L.  3-4  inches.    San 

ESebagtiiiQ  River,  Florida,     The  lai-gest  species  of  the  genus,  looking 

^like  a  FumMm, 

(JordftD,  Proc.  U.  S.  Nat.  Mas,  187P.  3^.) 

^tH*  Z*  lloripiniiis  (Cope)  Jor. 
Q^oeral  formof  Z.  notofiM/  lower  jaw  somewhat  projecting;  external 
r  teeth  in  both  jaws  enlarged;  eye  large,  3}  in  head,   Olive  gray, 
rlth  ochre  bortlers;  fins  yellow,  broadly  edged  with  crimson, 
4J;  depths.    D.  10 j  A,  13;  scales  29^10.    L.  2^  inches.    Rivers 
[  of  Colorado.    ( Cope.) 

(lla^lochilMt  Jl0ripiHni»  Cope,  Zo6T.  Lient.  Wheeler's  Expl.  W.  100th  Mer,  v,  0D5,  im%. 
^49*  Z.  lincamfi  Oarioan. 

Brownish,  finely  pnnctnlate  with  brown;  white  below;   lips,  top  of 
i%*a4^  and  a  lino  along  midtllo  of  back  dark;  tail  with  faint  transverse 
wis.     Moderately  stouti  compressed.     Cmwn  flat.     Eye  large,  as 
>ug  M  snout,  15  in  intcTorbital  width.     Lower  jaw  slightly  longer, 
►nter  teeth  long,  slender,  curved.     First  ray  of  dorsal  almost  opposite 
l*^t  of  anal,  one-third  the  distance  from  base  of  caudal  to  frant  of  eye; 
lal  truncate.    Head  nearly  3;  depth  4J.    D.  It;  A.  J4;  V.  0;  P.  15; 
,  L  ifO;  L.  tninsv.  13.    Xortheasteru  Wyoming.    {Oarman.) 
iQmami,  BtilL  Mtu.  ZuoL  viii,  No.  3,  dS,  18810 

I  with  t%  broad,  dark  lateral  band ;  fiaa  plaiii  or  speckled^ 
•  nwliililfi  (Raf.)  Jor.—lhp  Minnow. 

Body  rather  slender,  compressed  behind.    Head  low,  depressed,  and 
fctlier  olongate,  the  snont  somewhat  prmlnced,  the  lower  jaw  scarcely 
^^tiji^ting;   interorbital  space  broad,  its  width  about  half  length  of 
t;  <«ye  large^  lees  than  snont,  about  3  in  head.    Fins  moderate^  the 
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dorsal  and  anal  elevated  in  the  males.  Teeth  in  a  broad  band,  the 
outer  series  considerably  enlarged  and  canine  like.  Coloration  brown- 
ish olive,  with  a  broad,  dark  pnrplish-black  lateral  band  running  froA 
tip  of  snout  through  eye  to  base  of  caudal;  darker  in  males  than  in 
females;  young  specimens  have  the  edges  of  the  band  serrated;  afev 
series  of  small  black  dots  along  the  sides  of  the  back;  dorsal,  caudal, 
and  anal  fins  dotted  with  black;  top  of  head  with  a  conspicooos  trans- 
lucent spot  in  life;  concentric  Btrisd  on  scales,  strong.  Head  4;  depth 
4^.  D.  9;  A.  11;  scales  34-11.  L.  2-3^  inches.  Michigan  to  Alabama 
and  Texas,  generally  abundant  in  ponds  and  canals. 

{Semotilaa  f  notatus  Raf.  Ich.  Oh.  1820,  6G :  Pcccilia  olivaoea  Storer,  Synopsis,  l!9z 
Fundulits  tenellus  B.  Sl  6.  Proc.  Acad.  Nat.  Sci.  Phila.  1853,  389:  Zgffoneetes  pMtOtm 
Girard,  Pi-oc.  Acad.  Nat.  Sci.  Pliila.  1859,  60:  Fundalus  aureus  Ck>pe,  Ptoc.  AcwLNd; 
Sci.  Pliila.  18'3C,  78:  UaplochUus  pulchellus  Giiuther,  vi,  314:  Haplockilus  oJcrtifGia- 
thor,  vi,  315;  Jordan,  Man.  Vort.  2G4.) 

•*  Body  short  and  deep,    (^^lcr^8tiu8  GiU.) 

A51.  Z.  atrilatus  Jordan  «&  Bray  ton. 

Body  short  and  stout,  compressed,  especially  posteriorly.  Hdl 
moderate,  broad  and  flattened  above.  Dorsal  fin  well  back,  modenUlf 
high ;  anal  fin  rather  larger ;  paired  fins  small.  Coloration  dnll  olifVi 
no  stripes  or  bars;  scales  slij^litly  dark-edged;  a  large  jet-black  bMA 
oil  ea<?h  side  just  above  and  somewhat  in  front  of  the  vent,  due  totlB 
black  peritoneum  showing  through  the  translucent  sides;  dorsal  ail 
anal  fins  speckled.  Teeth  small,  the  outer  little  enlarged.  Hcadl| 
depth  U  D.  8;  A.  8;  scales  30.  L.  1^  inches.  Neuso  River,  Jortk 
Carolina. 

(.Jordan  &  Braytou,  Bull.  U.  S.  Nat.  Mus.  xii,  1W8,  84.) 

552.  Z.  Enelanops  (Cope)  Jor. 

Body  rather  short  and  deep.     Head  broad ;  eye  as  long  as  fSDio^ 

3 J  in  heixd,  2  in  interorbital  width;  teeth  in  a  band,  the  outer 

scarci^ly  enlarged.    Fins  short.    Yellowish  brown;  scales  darker 

body  without  distinct  longitudinal  stripes  or  bars;  belly  golden;  a 

conspicuous  jet-black  spot  just  below  the  eye,  and  confluent  with  It 

the  adult;  dorsal  and  caudal  fins  with  series  of  black  dots;  caod^ 

large.     Uead  3§;  depth  3i.     D.  7;  A.  9;  scales  28-7.     L.  2i 

Neuse  lliver  {Cope)  to  Southern  Illinois  [Forbes)  and  Mississipiii  ( 

locally  abundant. 

(na:ilochilu8  melanops  Cope,  Proc.  Amcr.  Phil.  Soc.  1870,  457;  Joidt* 
Nat.  Hist,  ii,  52,  1878;  Hay,  Proc.  U.  S.  Nat.  Mas.  1880,  501,) 
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•  Ate^ar*  Agaaaiz. 

ahort  and  deep,  much  compressed.  Head  short  and  very  broad, 
interorbital  space  being  two-thirds  of  its  length,  and  barely  twice 
neter  of  the  eye;  the  distance  between  the  eyes  above  greater 
e  distance  between  them  below.  Snoat  broadly  roauded.  Fins 
te;  dorsal  much  smaller  than  anal.  Outer  series  of  teeth  some- 
ilarged.  Ooloration  pale  olive,  bluish  in  life;  a  very  distinct 
ih  line  along  the  edges  of  each  row  of  scales,  appearing  wavy  or 
i  as  it  follows  the  scales;  about  10  of  these  longitudinal  stripes 
sent;  males  with  the  lines  interrupted,  appearing  as  series  of 
1  farther  marked  by  about  9  dark  cross-bars;  adults  with  a  dark 
below  the  eye,  sometimes  confluent  with  it.  Oviduct  free  from 
Head  3f ;  depth  3  J.  D.  7;  A.  9;  scales  35-10.  L.  2^  inches, 
kud  sluggish  streams  from  Ohio  to  Iowa. 
z,  Amor.  Jour.  Sci.  Arts,  1854,  353;  Jordan,  Proc.  Acad.  Nat.  Soi.  Phila. 

.  brachyptems  Cope. 

e  of  the  first  dorsal  ray  behind  the  vertical  line  equally  dividing 
3  of  the  anal;  ventrals  not  reaching  base  of  anaL  Scales  large, 
ide,  with  overhanging  supercilia;  interorbital  width  twice  the 
T  of  the  orbit,  which  enters  the  length  of  the  head  2^  times, 
oiform  olivaceous,  the  scales  with  brown  edges;  cheeks  silvery; 
8  on  the  head.  Body  stout.  Head  4 J.  D.  7;  A.  8.  Scales 
Length  2,^    {GopCy  MSS.)    Trinity  Eiver  and  other  streams  in 


i8or  Agaasiz,  Amer.  Jonrn.  Sci.  Arts,  1854,  353,  mentions  tliree  more  species  of 
8,  which  have  not  since  been  recognized,  besides  two  (Z.  lateralis  and  Z.  zona- 
h  are  evidently  identical  with  Z.  notaiuSy  and  another,  Z.  UneolatuSf  which 
Putnam  informs  us  is  identical  with  Z,  nottii, 

^gMB. 

iarker  continaoas  longitudinal  lines  alternate  with  fainter  interrupted  ones, 
th  distinct  transverse  bands ;  dark  olivo  above,  fading  upon  the  sides ;  sil- 
w.  Operculum,  throat,  and  space  in  advance  of  the  eye  orange  color."  Mo- 
lt Agaw. 

56  dark  spot  upon  the  centre  of  each  scale  on  the  back  and  sides,  forming 
nal  rows  of  disconnected  dots.  The  transverse  bars  of  the  male  are  much 
and  nearer  together  than  in  Z,  lincolatm  {nottii).  Dark  olive  above,  fading 
lide.    Abdomen  silvery."    Mobile,  Ala. 

lAgMS. 

r  parts  of  the  body  sprinkled  with  dark  dots,  passing  into  longi- 
TAAA  olive  above ;  silvexy  on  the  sides  and  below."    Mo- 
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A55«  Z.  ftcladlccs  (Cope)  Jor. 

Body  short  and  stoat  Eye  equal  to  snout,  3jt  in  head,  1} 
orbital  space.  Fins  small.  Coloration  uniform  olivaceous,  witho 
or  lines.  Head  3^.  D.  10;  A.  12;  scales  39-13.  L.  2  inches. 
Eiver.    {Cope.) 

(FunduiuB  9oiadums  Cope,  Proc.  Acad.  Nat.  Sci.  PhlL  1865^  78:  HaploiAUu 
Glinther,  vi,  316.) 

556.  Z.  clurysetus  (Gttnther)  Jor. 

Head  depressed  anteriorly.  Snout  shorter  than  the  eye,  wh 
in  head  and  IJ  in  interorbital  space.  Fins  moderate.  Ligl 
colored,  with  narrow,  dark,  vertical  streaks  on  the  sides;  cauc 
bands  of  brown  dots.  Head  3^;  depth  4.  D.  9;  A.  11;  scale 
Charleston,  8.  C.    {GUnther.) 

{Haploohilu8  okryaoius  GUnfcher,  vi,  317.) 

557.  Z.  zonams  (Mitch.)  Jor. 

Eye  large,  2J  in  head.  Dorsal  almost  reaching  the  caudal,  i 
lanceolate.  Sides  with  12  black  cross-bars ;  dorsal  and  anal  dot 
black;  other  fins  immaculate.  D.  7;  A.  10.  Head  4^  in  total 
South  Carolina.    (OUnther.) 

(lEsox  zanatua  Mitch.  Trans.  Lit.  Sc  Phil.  Soo.  1, 443 :  F»nddlu$  gonaim$  C.  6 
196:  Haplochiliu  zoMttu  Qiiather,  vi,  316.) 

558.  Z.  ciniTUlatus  (C.  <&.  V.)  Jor. 

Anal  rather  larger  than  dorsal;  sides  with  ten  or  twelve  bra 
defined,  vertical  dark  bars,  nearly  as  broad  as  their  interspaces 
with  a  large  black  spot  posteriorly,  immediately  in  front  of  wl 
white  one;  other  fins  immaculate.  D.  8;  A.  9.  Head  3|.  ( 
New  Jersey.    (OUnther,) 

(Fandulua  cingulatua  C.  &  V.  xviii,  197  (D.  8;  A.  10):  Hydrargyra  Imda  Bai 
Smithsouian  Rept.  1855,  344 :  Haplochilua  lucus  Giinther,  vi,  316.) 

160.— I.U€AIiriA  Girard.» 
(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1859,  118:  type  Lucania  vemuia  Gfd.) 

Mouth  moderate,  the  snout  not  produced;  both  jaws  with) 
series  of  conical  teeth.  Scales  rather  large.  Dorsal  and  anal 
moderate  number,  the  dorsal  in  advance  of  the  anal;  anal 
modified  in  the  males.  Very  small  fishes.  (A  coined 
meaning.) 

*  GIRARDINICHTHY8  Bleeker. 
(Limnurgus  GUnther.) 
(Bleeker,  Cyprin.  1860,  481:  type  Girardiniohthya  innomimUui.) 

Body  stout.    Mouth  small,  the  upper  jaw  very  protraotUe» 
drical,  in  a  single  series  in  each  Jaw.    Scales  rather  smalL    } 
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%'«iiiisla  Grd. 

Body  obloug,  much  as  in  ZygonecUi.    Dorsal  midway  ot  body,  mod- 

_jnitely  t?k^rate<l,  much  in  front  of  anal.    Snout  rather  pointed.    Bmwu- 

ii,  (Slightly  spotted.    Head  3|;  depth  ^,    D.  13;  A.  11;  Lat.  L  27. 

IJ  inches.    Indianola,  Tex.    (Girard,) 

\(limia  rentuta  Giriml,  U,  S.  Mex.  Bonmh  Surv,  Ichth.  71, 1859;  Girard^  Proc,  Actwl. 
ftt.  Hel  Pbiljw  1650,  U8;  Giiuther,  vi,  310:  Lucania  afflnis  Glraxd,  Proc,  AcatL  Nat. 
*.  PhUtt.  1850,  118.) 

1..  panra  (B,  &  G.)  Bean  * 

Form  elongated.    Head  less  than  one-fourth  the  length  (with  the 

caadal).     Eye  3  in  head.    Coloration  plain.    B.  10;  A,  10;  V.  6j  L. 

sv.  Si.    Very  smalL    Long  Island.    {GUnther,) 

rimodoH  parvM  B.  &  G.  NUitli  Smithaooian  Report,  1856,  345:  Cypriw^n  par- 
tlitlier^  vi,  y07») 

It*  1**  goadei  .Tordao. 

[Body  elliptical^  rather  elongate,  the  back  considerably  elevated  to  a 

it  just  in  front  of  the  origin  of  tJie  dorsal  fin ;  the  caudal  peduncle 

tier  deep  and  compressed.    Head  short,  comparatively  narrow,  and 

^imtly  pointed.    Mouth  Bmall,  terminal;  both  jaws  with  rather  large 

iloU  ainlne-Iike  teeth,  apparently  in  a  single  series.    Eye  large,  near 

middle  of  the  side  of  the  head,  ita  diameter  contained  24  to  2 J  times 

Ilia  length  of  the  head,  abont  equal  to  the  width  of  the  interorbital 

Scale^j  large,  their  exposed  surfaces  higher  than  long,  in  about 

»(39  to  32)  longitudinal  and  7  vertical  series;  humeral  scale  like  the 

liera.    Fins  large,  especially  in  the  males;  origin  of  dorsal  about  mid- 

between  snout  and  base  of  ciiudal,  cout^spicuously  in  advance  of 

I;  height  of  dorsal  fin  in  the  males  two-thirds  the  length  of  the  head, 

3t  equal  to  the  length  of  the  base  of  the  lln ;  anal  fin  similar  and 

"ly  an  high  and  long,  beginning  nearly  under  the  middle  of  the 

I;  caadal  moderate,  subtnincate;  ventrals  long,  in  the   males 

i  with  30  or  more  raya,  uearly  opposite  each  other ;  anal  ftii  not  modified  in  the 
Ijitcatitiftl  canal  flhort.     Mexico.     (Girardimia;  /^^uJ,  liBb,) 

KtmH^imituM  Dleekor. 

.  H«ad  tbkkf  the  isuoat  obtnso,  the  maDdible  lacing  directed  verticaOy  upward  ;  m»ek 

nebni  ao  that  the  uppi^r  prolile  of  the  bead  is  eoucavo.     Eyts  5  in  head,  |  the  width 
Interorbital  apace.      Oiivaceoues,  with  brown  eross-band^t  which  are  sotnetluie^ 

uftoeut.     Head  4;  depth  3^.     D.  20;  A.  22;  Lat.  I.  44.     Vteinity  of  city  of  Moxici*. 

iLHcuniu  j*p,  Girard,  Proc.  Acad.  Nat.  ficl.  Phila.  1859,  114;  Blei^ker^  Cyprin.  484: 
aurytia  rarietfatuB  {jilulh*^i\  vi^  iWO.) 

Bctux  iiiibnxf  taa  that  thia  >pec>ea»  the  typea  of  which  ho  has  esuutuned,  m  a 
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reaching  the  firont  of  the  anal^  in  the  females  reaching  the  vent;  peeto* 
rals  reaching  past  front  of  ventrals  in  both  sexes.  Color  olivaoeom, 
the  scales  with  dark  edgings;  a  very  distinct  black  band  in  both  warn 
running  through  eye  and  snout  straight  to  the  base  of  the  caudal, 
where  it  ends  in  a  round  black  spot;  this  band  is  aboat  as  wideaaa 
series  of  scales,  although  developed  on  parts  of  two  series;  a  consiHca' 
ous  black  band  in  both  sexes  along  the  lower  edge  of  the  caodal  pedon- 
cle,  from  the  root  of  the  caudal  to  the  vent,  dividing  and  paadng  oi 
each  side  of  the  anal  fin;  fins  in  the  female  plain;  in  the  maleibafll 
half  of  dorsal  and  anal  jet  black,  outer  half  pale  with  a  black  edge; 
pectorals  and  especially  ventrals  also  dark-edged;  caudal  fin  fiunt^ 
mottled ;  vertical  fins  with  more  or  less  red  in  life.  Head  4;  deptb  4^ 
D.  9;  A.  9.  L.  1^  inches.  Arlington  Biver,  Florida,  a  tributaxy  of  III 
Saint  John's. 
(Jordan,  Proc.  U.  S.  Nat.  Mas.  1879,  240.) 

161.— GAMBUSIA  Poey.* 
(Jletcrandria  Agaasiz.) 

(Poey,  Mem.  Cuba,  i,  382, 1851:  type  Gaminuia  punctata  Poey,  from  Caba.) 

Body  moderately  elongate.    Mouth  medium;  both  jaws  with  a  \mt 
of  conical  teeth ;  snout  not  produced ;  the  lower  jaw  prominent   Vipi 


•PSEUDOXIPHOPHORUS  Bleeker. 
(PaciUodea  Steindachner. ) 

(Blocker,  lehthyol.  Ind.  Prodr.  Cypr.  1860, 483:  type  Xiphophorut  himaeulatut  HecU) 
This  gcnns  has  the  general  characters  of  Gajnbueia,  differing  in  the  larger  9Md 
the  dorsal  fin,  which  has  14-16  rays  instead  of  6-10.  Mexico.  (i/f£v6oiy  falw;  X^ 
pkorus,) 
*  Anal  process  ending  in  a  small  hook. 

P,  himaculatua  (Heckol)  GUnther. 

Each  ticalo  with  a  brown  crescent;  a  black  spot  behind  upper  end  of  gill-oi 
and  a  round  blackish  spot  on  upper  half  of  root  of  caudal.    Head  4| ;  depth  41*   &  % 
D.  14;  A.  10;  scales  29-H.     L.  4  inches.     Mexico.     (GUntker.) 

(Xiphophorua  himaculatua  Hcckel,  Sitzgsber.  Akad.  Wiss.  Wien,  1848,  169;  Gantk% 
vi,a32.) 
**  Anal  process  without  hook. 


P.  reticulatua  Troschel. 

Coloration  as  in  the  preceding ;  caudal  fin  entirely  blackish.    Depth  6  iB 
length.     D.  16;  A.  8.    Mexico.     (Oilnther.) 

(Troschel,  Miiller's  Reiso  Mexico,  iii,  App.  104;  GUnther,  vi,  333.) 

BELONESOX  Kner. 

(Kner,  Sitzgsber.  Akad.  Wiss.  Wien,  I860,  xl,  419:  type  AtloMfW MF 

Cleft  of  the  mouth  much  developed  laterally,  the  Jaw  bono  1> 
The  IntermaxillarieB  form  together  an  elongate  trlangalar 


1 
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ll.  Swiles  large.  Dorsal  and  anal  fins  both  rather  short,  the  anal 
EDure  or  Ifss  in  advance  of  the  dorsal ;  anal  iin  of  the  male  modified  into 
a  long  introroittent  organ,  and  much  mlvanced.  Intestinal  canal  short, 
Bmnehio8tej;rals  0.  Small  fishes  inhabiting  the  fre«b  waters  of  Mexico, 
Cuba,  and  the  Southern  States.    The  numerous  species  are  imperfectly 

(**TJ)0  ttatne  owes  its  etymology  to  the  proYinoial  Cubfiii  word  Oamhinfino^  wliieti 
lignfficH  moUiinfff  with  the  ideu  of  a  joke  or  farce.    Thus  oae  Bays  ^to  ftali  for  Gamifw- 
$*  ^h*m  one  catohes  nothing/' — Potsy.) 


5«^.  CJ.  patraells  (B.  ^  Q.)  OiranL 

BnoQt  broad,  subispatolate,  the  lower  jaw  projecting.  Eye  longer ' 
tlrno  snout,  3  in  head,  1^  in  interorbital  npaee.  Anal  process  in  tS 
Ioniser  than  head,  not  curved  at  its  extremity.  Oaudal  peduncle  rather 
etoogute,  A  faint  dark  bne  across  upper  part  of  trunk;  sometimes 
senes  of  dark  dota  on  sides  of  body;  an  oblique  dark  band  below  orbit  j 
onadal  with  dark  8[>ots;  coloration  sometimes  uniform.  Head  3§; 
dlefith  4.  D.  8;  A.  9;  scales  32--S*  South  Carolina  to  Mexico;  abun- 
dant in  lowland  streams, 

( nrttrandrta  holhrooki  kgassiz  MSS. :  Gamhunia  holbroolci  Girard,  Proo.  Aoad.  Nat. 
Phil  a,  1?&1>,  CI:  Gamhmia  JMlbrooki  GQnther^  vi,  334:  Uetcmndria  paimttht  B.  &, 
.  Vlro€\.  Acad,  Nat,  Sci.  Phlla,  18G3,  390;  Qirardp  U.  8.  Mex.  Bound.  Smv.  Ichth.  72.) 

(.  O*  hnnitllfi  GtlDther. 

Slender;  anal  hirger  than  dorsal,  and  much  anterior  to  it    Olive; 

<ifial  and  caudal  with  narrow  blackish  cross-bars.    Head  4J.    D.  C; 

k*9.    Matamoras.    {Oirard.) 

{O^mtiuia  ^aeiU$  Girard,  Pioc.  Ac^id.  Nat.   Bcu  PhUa.   1659^  Pil,   preoccapiod; 
ttotfa4v,  vl,  33&.) 

^i*  O.  arlinfrtonia  Goodo  &,  Bean. 

Umform  brownish  olive;   fins  with   a  few  blackish   dots.     Snout 

xoad.    Lower  jaw  projecting.    Eye  longer  than  snout,  3  in  head.   Dor- 

illjMrted  midway  between  posterior  margin  of  eye  and  tip  of  tail, 

'ectorals  reaching  ventrals;  ventrals  to  vent.    Head  3^;  depth  i*    D, 

5  JL  11;  V.  6;  Lat.  1.  33;  L.  transv.  11.     Arlington  Eiver,  Florida; 

wn  from  females  only,  and  very  likely  a  Ztfgonectes, 

(Goode  &.  Bean,  Proc.  U.  8,  Nat  Mns,  1^9,  IIH.) 

togi^ther.    Mandible  ikgi  aomewhat  prominent;  both  jaws  with  a  broad  hand 
i^ifiLifbnn  ti^th.     Scalea  rather  smaU.    Anal  in  advance  of  dormil,  modilietl  in  the 
tainto  an  intrcmiittent  organ,    Branchiostegals  6.    Intestinal  canal  ehort.    Car- 
^ corona.    Mexioo.    (Belone;  Esox.) 

^  MtM«iM  Kn«r. 

^I^idra'.     Oliyaceous ;  atdea  with  series  of  brown  dot« ;  a  blaek  §ii>ot  at  ix)ot  of  caudal. 
^4  S;  dofith  ^.    D.  9 ;  A.  10;  gcaloa  CO-IS.    Mexico  and  Central  America.    {Kner,) 

ClCifter,  L  cf  OUnther.vi,  303,) 


A^^ 
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565.  G.  olHato  (B.  &  G.)  (Ird. 

Body  moderately  stoat.    Dorsal  and  anal  fins  similar  in  sue  ind 

shape,  the  latter  not  much  advanced.     Coloration  plain;  donal  and 

caadal  dotted  with  black.    Head  4;  depth  3^.    D.  6;  A*  &   Tenui 

(Oirard.) 

(Heterandna  affinis  B.  &  G.  Proc.  Acad.  Nat.  ScL  Phila.  1853,  390;  QixaKd,n.& 
Mex.  Bound.  Surv.  Ichth.  72;  GUnther,  vi,  336.) 

566.  O.  nobllis  B.  &  G.* 

Body  very  deep,  elevated  in  firont  of  dorsaL  Anal  mnch  smalkr  j 
than  dorsaL  Ventrals  very  small.  Coloration  plain.  Head  3};  depft  | 
3J.    D.  8;  A.  7.    L.  2^  inches.    Texas.    {(Hrard.) 

(Hetcrandria  nohilia  B.  &  G.  Proo.  Acad.  Nat.  Soi.  Phila.  1853,  390;  Giiaid,  U.&  | 
Mex.  Boaud.  Surv.  Ichth.  71 ;  GUnther,  yi,  335.) 

(Two  other  species  from  the  Bio  Grande  region,  G,  ipedota  and  G.  9emUi»^  an  1 
and  probably  unrecognizably  described  by  Girard,  Proc.  Acad.  Nat.  ScL  Phila.  191^  j 
121). 

169.— ]!IOI.I.I£l«ESIA  Le  Saenr.t 

(Limia  Poey.) 

(Le  Saeur,  Joorn.  Acad.  Nat.  Sci.  Phila.  ii,  1821,  3:  type  MolUeMmia  UHpiamU\ 
Snenr.) 

Body  rather  stoat.  Month  small;  mandible  very  short,  it8  bones i 
united,  the  dentary  being  movable;  both  jaws  with  a  narrow  band  tf  1 
small  teeth,  besides  au  outer  series  of  long,  slender,  movable  teedii ' 
which  are  curved  and  slightly  compressed,  placed  on  the  outer  edge  if  I 
the  jaw.     Branchiostegals  usually  5.     Scales  rather  large.    Anal  ill ! 

•  (r,  gracilis  (Ilcckel)  Gthr. 

Aual  process  twice  as  long  as  head;  the  extremity  bent.  A  dark  band  from  opftf  | 
end  of  gill-opcuing  to  the  caudal.  Head  4;  depth  4.  D.  8;  A.  9;  scales:^?.  Ori*  j 
zaba,  Mexico.     (GUnther,) 

(Xijihophorus  yracilis  Ueckul,  Sitzgsbcr.  Akad.  Wiss.  Wien,  1848,  i,  pt.  3,  300;  Gli*  j 
ther,  vi,  331).) 

tXIPHOPHORUS  HeckeL 

(Heckel,  Sitzgslior.  Aka<l.  Wiss.  Wien,  1848,  i,  pt.  3,  163:  type  Xtfikopkom  hdk^\ 
Ileckel.) 
This  genus  differs  from  MoUiencsia  chiedy  in  the  structure  of  ita  caadal  fiiif  thebvj 
rays  of  which  in  the  males  are  prolonged  into  a  long  sword-shaped  ai^Mndage^  y 
in  the  adult  is  sometimes  as  long  as  the  rest  of  the  fish.    Anal  of  the  male  i 
into  au  iutromittent  organ,  one  or  two  of  the  enlarged  ravs  being  provided  witli  1 
like  processes.    Bianchiostegals  5.    (^iq>o?,  sword;  <popWoOf  to  bear.) 

X  helleri  HecKel. 

Sides  with  blue  and  yellowish-green  bands  or  dark  spots.    l^tokmgtA  i 
'  pendago  of  the  male  nearly  as  long  as  the  body,  yeUow,  with  black  i 
cess  with  numerous  hooks.    Head  4^;   depth  3^.    B.  6|  D«  13; 
Mexico.    (  GUn  ther. ) 

(Heckel  L  c;  Giiother,  Yi|  349.) 
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id  the  dorfiaJ,  the  anal  of  the  male  being  modified  into  an  intromit* 
put  organ;  caudal  fin  alike  iu  the  two  sexes;  dorsal  fin  highly  elevated 
in  the  male,  its  base  elongate,  of  twelve  or  more  rays.  Intestines  elon- 
I  gatei  with  nnmerous  convolutions.  Small  mudeatin^  fishes,  of  varie- 
^^bted  colorHy  found  in  Cuba,  Mexico,  and  our  Southern  States.  (Dedi- 
^Bkted  to  Monsieur  MoUien^  French  minister  of  finance,  a  patron  of 
^K-ron,  the  friend  and  scientific  associate  of  Le  Sueur.) 

M7«  IVff.  latipinua  Le  Sueur.* 

Body  short  and  deep,  compressed*  Eye  equal  to  snoatj  3^  in  head,  2 
in  ifiterorbital  space.  Inner  teeth  almost  obsolete;  outer  series  large, 
■Mteely  movable.  Dorsal  fin  in  the  males  greatly  elevated,  in  the  females 
^Boderate.  Greenish,  silvery  below;  a  row  of  dark  spots  along  each 
^Hd^  of  s^sales,  and  the  lower  part  of  the  trunk  also  with  a  series  of 
^^^^p brown  spots;  each  scale  with  a  silvery  hinder  margin;  dorsal  fin 
^^^Mrith  4  or  5  brown  lines  interrupted  by  the  rays,  and  with  a  row  of 
terticaUy  ovate  spots  on  its  upiH3r  half;  caudal  membiane  with  black 
dolSy  Uie  lower  half  of  its  hinder  margin  black.  Female  less  spotted. 
Bond  3f;  depth  3}.  B.  5;  D.  13;  A.  7;  scales  27-8.  L.  2^  rnehes* 
Florida  to  Mexico;  abundant  in  streams  of  the  lowlands. 

[U  Sueur,  Jotun.  Xcad,  Xttt.  Bel  Phila.  1821,  li,  3;  GUnther,  vi,  348:  P<rcUkt  mulH- 
JJJMUa  Ija  Sueur,  I.  o.  4:  rwcilia  liHool4iia  Gnl.  U.  8.  Mex.  Bound.  8urv.  Ichlli,  70  j 
imUtpaiHtk>uk§Gtd,U,  8.  Mex.  Bound,  ^urv.  Ichth.  70:  Limia  matamorcnm  GnL 
1^.  Aeid.  KM.  Sci,  PhUa.  IdSy,  116.)    ■ 

llrS.— PCECILIA  Blocli  <Sl  8c|ineidor. 

(Limia  Poey.) 

f^flijcli  Sl  Schncsidor,  Systoma  rohtUyologWD,  1801,  452 :  typo  Prndlia  vivipara  Blocli  &> 
8chucider,  from  Burinum.) 

ThiM  genus  differs  from  MalUeneiia  only  in  the  emaller  size  of  the 

I,  which  has  usually  nine  or  ten  rays  and  is  nearly  opimsite  the 

in  the  female^  but  behind  it  in  the  male.    The  numerous  species 

if.  /<»m<»fii  (Grd,)  Othr. 

Boily  ratljor  etout.    Snout  short.    Fins  diflfereut  in  tlio  two  sexes.    Olivaceous, 
irith  brown  spots;  doi'Hal  flu  with  trausverso  serieB  of  blackish  spots;  other 
JiuiaAi'iilat^.     Hi^ad  ^ ;  depth  ^,    D.  12;  A.  10.     Palo  Alto,  Mexico.     ( Girard,) 
{LimiA/ormo4a  Qrd.  Proc.  Acad.  Nat.  Sei.  Phila.  1859, 115 ;  GLmther,  vi,  349.) 


Othr. 

3to»iilsti,  each  scale  with  a  blaek  margiD ;  a  blai^k  band  1>etwoeii  eye  and  scapula  j 
black  spot  on  opper  half  of  root  of  caudal;  anal  with  a  black  line  along  each 
ofli»r  tLn»  plAin.    Eye  shorter  than  snont,  4  in  bead,  2  in  interorbital  width* 
(In  lotnale)  muoh  longer  than  high ;  anal  suiall^  opposite  middle  of  dorsal. 
10;Lat.  1.  Sd;    L.  trausv.  1>.   Volcanio  lake,  Uuamantla, Mexico.    (GUnthtr,) 
V  Aan.  Mag,  Nat,  Hist.  iLv,  370,  1874.) 
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inhabit  the  West  ludies,  Mexico,  and  South  America,    {jcoudo^^  y» 
gated.) 

*  Branchiostegalfl  5.    ( PcBcilia, ) 

66§.  P.  couchlana  (Girard)  Jor.  &  Gilb. 

Body  short,  back  convex;  head  small;  scales  very  large.  Browniiki  j 
each  scale  with  a  large  brown  spot ;  an  obscure  black  lateral  band;  tm\ 
plain,  except  the  dorsal,  which  has  a  few  black  spots.  Head  4.  D.l;  j 
A.  6.    Ifuevo  Leon,  Mexico.    (Oirard.) 

(Limia  oouohiana  Grd.  Proo.  Acad.  Nat.  Soi.  Phila.  1859, 116:  PmoaiaoomekH  OttntH  | 
vi,  347.) 

161.-OIBABDINUS  Poey.* 

(Poey,  Mem.  Caba,  i,  383, 1851 :  type  Girardinua  metalUeua  Poey,  from  Caba.) 

Body  moderately  slender ;  mouth  small ;  mandible  very  short,  i 
bones  not  united ;  snout  short ;  both  jaws  with  a  single  series  of  i 
der,  movable,  pointed  teeth ;  scales  rather  large ;  anal  fin  more  or  1 
in  advance  of  dorsal,  in  the  male  modified  into  an  intromittent  orgMfi 
intestinal  canal  elongate ;  mud  eating.    Yery  small  fishes,  the  smalMf 

•PLATYP(ECILUS  GUnther.. 
(GUnthor,  Cat.  Fishes  Brit.  Mns.vi,  350,  1866:  type  PlatifpaxauB  moovlatw  Ofintte)] 
Small  fishes  allied  to  GirardinuSj  but  with  the  origin  of  the  anal  fin  behind  UiBlrf| 
the  dorsal.    Mexico.    (TrAart;?,  broad;  ttozxiAo^,  PcBoiZiM^Papoilta.) 

P.  maculaius  Gthr. 

Body  much  compressed  and  elevated.    Caudal  peduncle  short  and  deep.    OUt 
a  roundish  black  spot  on  middle  of  root  of  caudal ;  a  black  spot  on  middle  of  i 
body ;  dorsal  often  spotted  with  black ;  margins  of  anal  and  caudal  black.    Head3l^ 
depth  2^.    D.  10;  A.  9;  scales  25-d.    L.  li  inches.    Mexico.    (GUnther.) 

(GUnther,  vi,  350.) 

GOODEA  Jordan. 

(Jordan,  Proc.  U.  S.  Nat.  Mns.  1879,  299 :  type  G<H)dea  atripimni»  Jor.) 

Form  of  Fundulusy  but  with  the  intestinal  canal  elongate,  the  dentary  1 
joined,  and  the  teeth  slender,  movable,  tricuapidf  attached  in  a  single  aeriet  oa  i 
outer  e<lge  of  the  jaws,  not  closely  set.     Fins  small,  the  dorsal  and  aual  amiltfi  ( 
dorsal  slightly  in  advance  of  anal.    No  spines.    Scales  moderate,    Limno 
Sexual  changes,  if  any,  unknown.    Mexico.    (Dedicated  to  G.  Brown  Goode.) 

G.  atripinnis  Jordan. 

Bluish  above ;    sides  nearly  plain  ;    a  silvery  streak  along  each  row  of  i 
Vertical  fins  chiefly  black,  especially  on  the  distal  half.    Body  oblong,  ( 
the  back  nearly  straight,  the  caudal  ]>edunclo  deep.    Head  short,  broad,  i 
Month  small.    Lower  jaw  projecting.    Teeth  loosely  inserted,  not  close  togethflb 
3^  in  head,  a  little  more  than  half  the  width  of  the  interorbital  apaea.   F" 
scale  somewhat  enlarged.    Fins  small.    Dorsal  slightly  in  adTanoa  ot  ani- 
small.    Head  4;  depth  4.    D.  12;  A.  13;  Lat.  1.  38;  L.  tnasr.  UL    T 
Guanajuato,  Mexico.    From  a  salt  lake  in  a  volcanic  1 

(Jordan,  Proc.  U.  S.  Nat.  Mns.  1879,  299.). 
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[limals  known,  foimcl  in  the  fresh  waters  of  ttio  warmer 
Brtca.     (Dedicated  to  Charles  Girard,) 

169*  O*  f'oriiiosas  Ord. 

Body  short,     Snoat  very  Bhort.    Anal  smaller  than  dorsal,    Browu- 
3b  olive,  with  a  black  streak  £rom  the  snout  along  the  middle  oi  the 
^  crossed  by  0  or  8  brownish-black  vertical  streaks  ;  a  black  spot  ut 
of  caudal,  dorsal,  and  auak     lleiid  3J  ;  depth  Sj,     D,  7;  A.  0; 
it,L  28,    L.  1  inch.    South  Carolina  to  Florida  j  said  to  be  the  srnall- 
»t  known  tish. 
<Gir3&rd,  PnK%  AcairL  Nat.  Sci.  PhLla,  li^9,  62;  Gtinther,  vi,  354.) 

iTa.  O.  occidcutalis  ^B.  Si  G.)  Gnl. 

Brownish  ahove^  with  a  black  lateral  stripe;  a  black  line  along  lower 
margin  of  taiK  Fins  unicolor.  Head  3^  ;  depth  Sj.  D-  7  j  A.  7-  Gila 
BaadiL    (Oirard.) 

{BHtrandtia  occidentals  B.  &  G,  Proc.  Acad.  Nat.  Sci.  Pbil,  lSi>d,  390;  Girard,  U. 
&Mex.  fViiind.  Iflith.  73  ;  Gilnther,  vi^  3o4  :  Girardinm  »onorlenftiM  Girard|  Proc*  Acad. 
KiL  Sci.  Fbihi,  IdS^,  120:  (Hrardinua  ^onorieneU  GUnther,  ri,  353.) 


Family  L.— UMBRID^. 

(The  Mud  Minnoics,) 

Body  oblong;   broail  anteriorly;  compressed  behind.    Dead  large, 
[ftittenod  above.    Mouth  moderate,  the  maxillary  without  distinct  snp 
lentiil  bone.    Bauds  of  vOliform  or  cardiform  teeth  on  premaxil 
lower  j a w^  vomer,  and  palatines;  premaxilUmes  not  pix>trjictile, 
Imi0«l  margin  of  upper  jaw  forjnctl  by  the  broad,  short  maxillaries 
H'tieh  are  toothless;  lower  jaw  the  longer.    Gill-openings  \^ide;  the 
**>«&mbnui©s  scarcely  connected  j  gill-rakers  little  developed ;  branchios- 
^ipiU  6-8.     Scales  moderate,  cychiid,  covering  head  and  body  5  lateral 
Utieobeccire  or  wanting.    Dorsal  flu  moderate,  posterior,  in  advance  of 
•^al ;  vontraU  small,  close  to  anal ;  pectorals  inserted  low ;  caudal  fin 
^tindefl.    Stomach  without  blind  sac  j  no  pyloric  coeca ;  ]>seudobrancbiaQ 
glandular ;  air-bladder  siiii[jle  ;  oviparous;  sexes  similar.    Car- 
ivofonfi  fishes  living  in  mud  or  among  weeds  at  the  bottom  of  clear 
*laggi»h  streams  and  ponds,  extremely  tenacious  of  life,  like  the  Cypri- 
••odbuHila?,    Genera  2 ;  species  3,  Umbra  crameri  of  Austria,  and  the 
ring.    The  family  is  very  close  to  the  EsocidWj  differing  mainly  in 
FtmalJer  month  and  weaker  teeth. 
iPt^ridm  GUtither,  rl,  331, 1233.) 


I  I  Ml      ^ 
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^  Pectorals  narrow,  with  few  (ld-15)  rays;  ventral raysO ;  soalee  modenito.niaiA,  M, 
**  Pectorals  broad,  with  many  (3:i-36)ray8;  Tontral  rays  3;  wales 8iiiftQ..DA£Ui,  M, 

165.— UMBRA  MttUer. 

Mud-fishes. 

(Melanura  Agassiz.) 

(Kramer;  Miiller,  Abhandl.  Akad.  Wiss.  Wien,  BcrL  1812,  188:  ^ype  Umkrm  Mwrt 

MtiUer.) 

Body  oblong,  covered  with  cycloid  scales  of  moderate  sisey  wifliort 
radiating  strisB ;  no  lateral  line.  Head  shortish,  little  depressed.  J^ 
rather  small.  Cleft  of  mouth  moderate.  Ventral  fins  6-rayed,  bdif 
or  slightly  in  front  of  dorsal;  anal  fin  much  shorter  than  dorsaL  Fe^ 
torals  rather  narrow,  rounded,  placed  low,  with  12-15  rays,  which 
much  jointed.  Caudal  rounded.  Preoperde  and  preorbital  with  i 
cous  pores.  Branchiostegals  6.  Gill-rakers  short,  thick.  Size 
Two  species,  very  similar  to  each  other,  inhabiting  the  waten  of  tki 
United  States  and  Austria.    (Latin,  umbroj  a  shade.) 

5Y1.  U.  Umi  (Kirt.)  Gthr.— IfHd  Minnaw;  Dog-fish. 

Dark-green  or  olive,  mottied,  sides  with  irregular  narrow  pale 
these  often  obscure  or  wanting;  a  distinct  black  bar  at  base  of  caodd}^ 
whitish  stripes  sometimes  present  along  the  rows  of  scales.  HeadS| 
in  length;  depth  4J.  B.  6;  P.  14;  D.  14;  A.  8;  V.  6;  lAtLSS; 
transv.  15.  L.  4  inches.  Vermont  to  Minnesota  and  Soath  Gi 
Abundant  northward  in  weedy  streams  and  ditches.  '^  A  localily 
with  the  water  perfectly  clear  will  appear  destitute  of  fish  will 
>ield  a  number  of  mud-fish  on  stirring  up  the  mud  at  the  bottXHa 
drawing  a  seine  through  it.  Ditches  in  the  prairies  of  Wiseonsbi, 
mere  bog-holes,  apparently  affording  lodgment  to  nothing  beyond 
poles,  may  thus  be  found  filled  with  MeLanuras?    {Baird.) 


{Hydrargyra  Umi  Kirtland,  Boat.  Joiim.  Nat.  Hist,  iii,  277:  Mefamformi 
Am.  Jouru.  Sci.  &  Arts,  1^54,  135:  Umbra  limi  Gttnther,  yi,233:  Lemdsoiujpfgmmml 
Kay,  New  York  Fauna,  Fishes,  214 :  Umbra pygmcea  Jordan,  BuU.  U.  8.  Nat.  Moa.i|i 
the  eastern  form,  pygmccttf  nsually  slightly  differing  in  proportions.) 

166.— DAI.I.IA  Bean. 

(Bean,  Proc.  U.  S.  Nat.  Mus.  1879,  368:  type  Dallia  peoUnralis  Bean.) 

Body  oblong,  covered  with  small,  partly  embedded  csyeMd  i 
trace  of  lateral  line;  a  line  of  mucous  tubes  below  eye.    ] 
Cleft  of  mouth  moderate.    Villiform  or  almost  cardifinem  ^ 
vomer,  and  palatines;  those  on  premaxillaries  ( 
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Jdorsal,  composetl  of  3  ray^;  base  of  anal  aboat  as  long  as  that 
t;  caudal  fin  rouuded;  pectoral  liu  rounded,  with  a  somewhat 
flesli^  baae,  with  33-36  rays.  Branchiostegals  7  or  S.  Streams  of 
Alaska    (Dedicated  to  W.  H.  Dall,) 


II7^«  D.  pcctoralfs  Bean. 

Body  dusky  brown^  mottled  with  whitish*  Belly  whitish,  often 
kled;  tins  with  dark  8i>ot^.  Body  rather  elongate.  Eye  small,  0 
'op  7  in  head.  Pectoral  about  half  as  long  as  head;  Yeutml  one-third; 
anal  beginning  opposite  front  of  dorsal  and  ending  nearly  op|>osite  its 
last  ray,  Scalea  on  belly  Ter>'  small  Head  4j  depth  5.  D.  12;  A  13; 
P,  34p  V.  3 J  scales  11-77-11.    L.  8  inches.    Saint  Michael's,  Alaska. 

.o,  Proj,  U.  8.  Nat,  Miih.  1879,  3580 


Hpecl 
Var7 


Family  LL-ESOCIDiE. 

{The  Fihen.) 

Body  elongate,  not  elevated,  more  or  less  compressed.    Head  long ; 

►  nioiit  much  prolonged  and  depressed,     Mouth  very  large  j  its  cleft 

[forming  about  half  the  length  of  the  head  ;  lower  jaw  the  longer;  upper 

I  Jaw  not  protractile,  most  of  its  margin  formed  by  the  raaxilTaries,  which 

iwe  qoite  long  and  provided  with  a  supplemental  bone ;  prenmxillaries, 

Tomer,  and  palatines  with  broad  bauds  of  strong  cardiform  teeth  which 

w  more  or  less  movable;   lower  jaw  with  strong  teeth  of  different 

iietf  tongue  with  a  band  of  small  teeth.     Head  naked  above;  cheeks 

liid  operclea  more  or  less  scaly;  gill-opeiiings  very  wide;  gill-mera- 

^  Hviea  separate,  free  from  tlie  isthmus ;  gill-rakers  tubercle-like,  toothed ; 

^^tanchiostegftls  12-20.    Scales  small ;  lateml  line  weak,  obsolete  in 

^onng  Bxiecimens,  devehiped  in  the  adult     Dorsal  posterior,  opposite 

^iid  similar  to  anal;  caudal  iin  emargfnate;  pectoral  fins  small,  inserted 

^w;  ventraU  rather  posterior;  vent  normal;  no  adipose  fin;  iio  bar- 

i;  fltomach  not  ccecal,  without  pyloric  appendages;  pseudobranchiie 

iolar^  hidden ;  fiir-bladder  sonple.     Fishes  of  moderate  or  large  size, 

litifig  the  fresli  waters  of  the  northern  parts  of  Europe,  Asia,  and 

f^ctlh  America.    Genus  1;  species  about  0,  one  of  them  cosmopolitan, 

'  rwit  ftU  confined  to  America.    The  speciea  are  all  noted  for  their 

\  and  voracity. 

r  GlliitUor,  vu,  226-330.) 
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167.— E80X-  LimuBOs. 

Pikes. 

(LinnsBus,  Sy8t>ema  Natone :  tyx>^  Ebox  ludus  L.) 

Characters  of  the  genus  included  above.    (Latin,  eaox^  a  pike;  Greek, 
Iffo^ ;  probably  from  ?<roc,  equal ;  o'coc,  sharp.) 

a.  Cheeks  as  well  as  opercles  entirely  scaly ;  branchiostegals  11-14 ;  color  ( 
reticulated.    (PicoreUus*  Raf.) 
b,  Branchiostegals  normally  12. 

573«  E.  amerlcanns  Gmelin. — Banded  PiokereL 

Body  short  and  robust;  head  heav^^,  with  blunt  short  snout,;  qfj 
rather  large,  about  5  in  head,  its  diameter  nearly  half  the  length  of  tkiJ 
snout,  its  posterior  margin  scarcely  behind  middle  of  head;  nppffJ 
branchiostegals  scaly.  Dark  green ;  sides  with  about  twenty  distinol^i 
blackish,  curved  bars,  sometimes  obscurely  marked,  but  not  distindllf I 
reticulated ;  a  black  bar  below  eye,  another  firom  upper  edge  of  openbl 
through  eye  to  snout.  Head  ^ ;  depth  5^.  B.  12-13 ;  D.  11 ;  A«  11; J 
Lat.  1. 105.  L.  12  inches.  A  small  pickerel,  abundant  from  Ma88adii>| 
setts  to  Florida,  in  streams  east  of  the  mountains. 

(Esox  luHuSy  fiamericamts  Gmelin,  Sy sterna  Natune,  1783, 1390:  JSmw  nifer  Let 
Joum.  Acad.  Nat.  Sci.  Pliila.  i,  415:  Esox  foiieiatua  Dekay,  New  York  FaniiA,! 
224:  Ehox  ornatua  Storer,  Fish.  Mass.  313:  Esox  niger  GUntber,  vi,  229:  E9Qxt 
Holbr.  Ich.  S.  C.  1860,201.) 

574.  E.  salmoneus  Raf.— Little  Pickcreh 

Body  modei-ately  stout,  somewhat  compressed;   head  rather 

longer  than  in  E.  americanus,  but  shorter  than  in  E.  reticulatusj  thc« 

being  exactly  in  the  middle  of  the  head ;  eye  large,  less  t-han  3  timeii 

snout,  about  G  in  head ;  caudal  well  forked.    Color  green  or  j 

sides  with  many  curved  streaks,  sometimes  forming  bars,  but 

usually  forming  marmorations  or  reticulations,  the  color  extremely  i 

able,  sometimes  quite  plain;  sides  of  head  usually  variegated;  ai 

bar  dQwnward  from  eye,  and  one  forward;  base  of  caudal 

mottled;  other  fins  usually  plain.    Head  3J;  depth  5-6.    D.  11;  A.1 

Lat.  1.  105.     L.  12  inches.     Mississippi  Valley  and  Bontheastwaidi^ 

small  species  very  abundant  in  the  small  streams  and  bayous  of  1 

South  and  West. 

(Rafmesquo,  Ich. Oh.  1820,  70;  Jordan,  Man.  Vert.  ed.  2d,  268:  E9oxmmhrotm\ 
laud,  Cleveland  Annals  of  Science,  1854,  79:  Esox  umbrosiu  Cope^  Tnot.  Am 
Soc.  Phi  la.  lim,  409 :  Esox  cypho  Cope,  Proc.  Acad.  Nat.  Sci.  Philft.  186&-  ' 
cypho  Giinthcr,  vi,  230 :  Esox  jtorosus  Cope,  Trans.  Am.  Phil.  Soc  Phila»  ] 
form  {cypho  =p&rosus)j  distin^shed  mainly  by  the  arched  back  aadt 
probably  a  variety  or  accidental  form  of  the  preceding.) 

*  fiatiuesque,  Ich.  Oh.  1820,  70 :  type  Esox  vittatu$  Ba£    (▲  It 
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hb,  Branchioetegals  14-16. 

679*  K*  reticvlatas  Le  Saenr. — Common  Eastern  Pickeryfl;  Green  Fike, 

Body  rather  slender,  deepest  near  the  middle  and  tapering  backward 
to  a  slender  caudal  peduncle  ]  head  long,  the  snout  prolonged,  so  that 
it  is  not  much  shorter  than  the  rest  of  the  head^  eye  small,  about  3 J  in 
snout^  8  in  head;  caudal  well  forked.  Color  green  of  varying  shades, 
sides  with  golden  lustre,  and  marked  with  numerous  dark  lines  and 
streaks,  which  are  mostly  horizontal,  and  by  their  junction  with  one 
another  produce  a  reticulated  appearance;  a  dark  band  below  eye;  fins 
plain.  Head  3J ;  depth  6.  B.  15 ;  D.  14 ;  A.  13  (counting  developed 
rays  only  as  in  other  cases) ;  Lat.  1.  125.  L.  24  inches.  Maine  to  Ala- 
bama, everywhere  east  of  the  mountains,  not  found  west  of  the  Alle- 


(L©  Saenr,  Journ.  Acad.  Nat.  Sci.  Phila.  i,440,  1818;  Giinthcr,  vi,229;  Storer,  Fish. 
Maw.  311,  and  of  allanthors:  Ebox  affinis  Holbrook,  Icli.  S.  Car.  1860,198:  Esoxphalo- 
mte«  Say,  Joum.  Acad.  Nat.  Sci.  Pbila.  i,  41(5.) 

M.  Cheeks  scaly;  lower  half  of  opercles  bare;  branchiostegals  14-16;  species  light- 
spotted  on  a  darker  ground.    {Esox.) 

n#.  E.  laclas  h.—Pike. 

Body  moderately  elongate,  the  back  little  elevated ;  head  rather  long, 

the  eye  exactly  midway  in  its  length.    General  color  bluish,  or  greenish 

gray,  with  many  wliitish  ai)ots  which  are  usually  smaller  than  the  eye 

and  arranged  somewhat  in  rows;  dorsal,  anal,  and  caudal  fins  with 

't>iiDdish  black  spots;  young  with  the  white  spots  coalescing,  forming 

obKque  cross  bars;  a  white  horizontal  band  bounding  the  naked  part  of 

the  operculum.    Head  3§^  depth  5;  eyeGJiuhead.    B.  15,  in  the  Amer- 

*<5an  var.  estor  (13  or  14  in  European  specimens);  D.  17 ;  A.  14;  Lat.  1. 

^2S,    L.  2-4  feet.    Fresh  waters  of  the  northern  i)arts  of  Europe,  Asia, 

^^d  North  America;  in  the  Eastern  United  States  south  to  Northern 

^hio ;  very  abundant. 

(£«ox  Indus  L.  Syst.  Nat. ;  GUiithcr,  vi,  226,  and  of  authors  generally  :  Enox  cMor  Le 
^Oeur,  Jonm.  Acad.  Nat.  Sci.  Phila.  i,  413, 1^18 :  Ehox  editor  Giinthcr,  vi,  228 :  Esoxdepran- 
^•M  Gflnther,  vi,  229 :  Ztfojr  6ore««  Agassi z,  L.  Superior,  317.) 

•«•.  Lower  half  of  cheeks  as  well  as  of  opercles  bare  ;  branchiostegals  17-19 ;  black- 
spotted  oil  a  lighter  ground.    {Maacalongm  *  Jordan.) 

^^T«  £•  nobllior  Thompson.— ir?M^€i?/un<7f. 

General  form  of  E.  luciusj  the  head  a  little  larger  proportionally ; 
^<^y  part  of  cheeks  about  as  wide  as  eye ;  the  scales  on  both  cheeks 


*  Jordan,  Rept.  Ohio  Fish.  Com.  ,1877,  92:  type  Es&x  nobiUor  Thompson.     (Latin, 
MS,  mask;  langus,  long.) 

BulL  Nat.  Mus.  No.  16 ^23 
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and  opercles  in  aboat  8  rows.    Color  dark  gray ;  sides  with  round  bladdsh 

spots  on  a  ground  color  of  grayish  silvery;  belly  white;  fins  spotted 

with  black.    Head  3§ ;  depth  6.    B.  18 ;  D.  17 ;  A.  1 5 ;  Lai.  L 150.  L 4 

to  8  feet.    A  magnificent  fish,  by  far  the  largest  of  its  family^  foimdin 

the  Great  Lake  region  and  northward. 

(Eaox  eator  Dckay,  N.  Y.  Fauna,  Fishes,  222,  and  of  various  aathors,  not  of  Le  Snevr, 
Thompson,  Proc.  Bost.  Soc.  Nat.  Hist.  1850,  ill,  163 ;  Jordan,  BolL  U.  8.  Nat.  Mm.  x,  M 
and  of  most  late  writers.) 

Ordee  o -apodes.* 

{The  Eels.) 

Scapular  arch  free  behind  the  cranium ;  no  praecoracoid  arch.  Aff* 
bladder,  if  present,  with  a  pneumatic  duct.  Yentral  fins  wantiB|;: 
Maxillary  and  premaxillary  more  or  less  connate  with  other  bones  n! 
with  each  other,  sometimes  entirely  wanting.  Pharyngeal  and  oi*' 
cular  apparatus  often  deficient.  Yertebrse  in  increased  number.  T»i 
ticiil  fins  without  spines,  usually  confluent  around  the  tail.  Gill-op» 
ings  usually  narrow,  separated  by  a  broad  isthmus,  sometimeB  doseti^ 
gether  or  confluent.  Ko  pseudobranchise.  Body  eel-shaped;  nakelii 
or  with  rudimentary  scales. 

As  here  understood,  this  order  includes  most  of  the  old  order  rf 
Apodcfi,  excluding  as  separate  orders  the  Glanencheli  (Gymnotida) 
the  Ichthyocephali  (M&nopteridie).  It  thus  includes  the  HoUmUmij 
ehelycephalij  and  Colocephali  of  Cope,  which  may  be  united  proviM^ 
ally  until  the  osteology  of  various  aberrant  fqrms  is  made  known.  (% 
privative  5  Tzoh^,  foot.) 

{^imbranchidcc  and  Murwnidw  Gunthcr,  viii,  12-145.) 

ANALYSIS  OF  FAMIUES  OF  AFODRS. 

•  Vf^nt  mncli  behind  head;  jaws  not  greatly  produced;  dorsal  withoat  spine*. 
i  3Iuscular  and  osseous  systems  well  developed, 
a.  rreoperclo  wanting;  lower  i^haryngeals  wanting ;  gill-openings  very  nulL 

aa,  Preopercle  present ;  lower  jiharyngeals  present. 

&.  Gill-openings  well  separated AXGmxiDl^l 

bb.  Gill-oi)euings  contiguous;  mouth  very  large,  with  small,  sharp  teeth. 

SYXAPROBRAXCBmA*  I 

tt^Iujscular  and  osseous  systems  feebly  developed;  gape  Tery  wide;  atamAi 

tremely  distensible SACCOPHABYanUP 

••Vent  under  the  pectorals;  both  jaws  pn)duced  into  a  very  slender  beak;  h 
tremely  slender;  middle  of  dorsal  with  spines Ni 


•Called  EnchelifoephaH  in  the  analytical  table  on 
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Family  LIL— MUR^NID^. 
{The  Muramas.) 

'  elongate^  eel-shaped,  naked.  Head  sabconical,  elevated  at  the 
,  the  snoat  rather  slender;  skull  less  developed  than  in  fishes 
ly,  the  opercular  bones  rudimentary,  the  preoperculum  generally 
5.  Premaxillary  rudimentary  or  wanting.  Ethmoid  very  wide, 
kry,  symplectic,  pterygoid,  basal-branchihyal,  superior  and  in- 
haryngeal  bones  all  wanting,  except  the  fourth  superior  pharyn- 
tiich  is  jaw-like,  and  supported  by  a  strong  superior  branchihyal. 
'arious.  Gill-opening  reduced  to  a  small  slit  or  foramen.  Ven- 
J  none.  Pectorals  usually  wanting ;  dorsal  and  anal  low,  couflu- 
und  the  tail,  sometimes  wanting.  Skeleton  well  ossified.  Mus- 
rstem  well  developed.  Genera  5  or  6;  species  about  110.  Abun- 
warm  seas,  often  reaching  a  large  size. 

nida  engy9ohiata  Giinther,  viii,  93-136:  order  CoJooephaH  Cope,  Trans.  Amer. 
5.  1870,  456.) 

rals  none;  vertical  fins  weU  developed;  noetrils  round;  teeth  all  acnte. 

MURiBNAy  168. 
168.— MURJENA  Linnffins. 

Linn.  Syst.  Nat. :  type  Murasna  helencB  L.) 
aral  fins  none;  dorsal  and  anal  fins  well  developed.    Posterior 

round,  with  or  without  tube;  anterior  nostril  with  a  tube, 
irell  developed,  acute.  Tongue  not  free.  I^o  lateral  line.  Body 
'  moderately  elongate.  Species  very  numerous  in  warm  seas. 
I,  the  ancient  name  of  Murccna  helcnce;  from  fiupovj  a  sweet  oil.) 

rior  as  well  as  anterior  nostrils  tabular.    {Murwna.) 
[•  Hielanotis  (Kanp)  QthT.— Moray. 

rnish  black,  everywhere  with  numerous  round  yellowish  spots, 
f  which  are  smaller  than  the  eye,  these  sometimes  confined  to 
id  and  trunk;  a  large  round  black  spot  around  the  gill-opening; 
if  month  black.  Nasal  tubes  subequal  in  length,  shorter  than 
>.  Maxillary  teeth  biserial,  and  in  young  examples  mandibulary 
ilso.  Canine  teeth  somewhat  knife-shaped,  of  moderate  length. 
capable  of  being  completely  shut.  Gill-opening  narrow,  not 
jiaQ  the  small  eye.  Snout  of  moderate  length.  Cleft  of  mouth 
iKale  length,  about  2h  in  length  of  head.  Tail  longer  than  body. 
I  of  trunk.    West  Indies,  &c.    {GUnther.)    Specimens 


356     CONTRIBUTIONS   TO   NORTH   AMERICAN  ICHTHYOLOGY — ^IV. 

probably  belonging  to  this  species  lately  obtained  at  Charleston,  S.  C^ 
by  Mr.  E.  E.  Earll. 
{Limamurcena  melanotia  Kaup,  Aale  Hamburg  Mus.  27;  Giintfaer,  Tiii,  98.) 

aa.  Po§terior  nostril  without  tube.    {Gymnothorax*  Bloch  &  Schneider.  ) 

579.  m.  mordax  Ajrea,— Conger  Eel, 

Dark  brown,  vaguely  reticulated  with  narrow,  paler  markings  and 
spots;  a  round  dark  blotch  about  gill-opening;  lower  side  of  head  and 
throat  with  about   15  dark  lengthwise  streaks;    belly  with  similar 
streaks  running  crosswise;  a  dark  line  on  each  side  of  base  of  anal, 
with  short  cross-branches.    Snout  short,  narrow,  and  i)ointed.    Occip- 
ital region  becoming  fleshy  and  much  elevated  with  age.     Tail  form- 
ing about  half  the  total  length.    Head  7  in  length.    Tube  of  anterior 
nostril  half  as  long  as  the  eye;  posterior  nostril  with  a  slight  border. 
Eye  above  the  middle  of  the  gape,  2^  in  snout,  which  is  6J  in  rest  of 
head.    Gill-opening  slightly  larger  than  eye.     Sides  of  upper  jaw  with 
two  series  of  teeth  posteriorly,  the  outer  serieB  of  small,  close-set,  re- 
curved, triangular  teeth,  which  are  immovable;  inner  teeth  about  5, 
similar,  but  larger,  dei)ressible;  a  groove  between  the  two  series;  in 
front  of  these,  continuous  with  the  outer  series,  are  3  fixed,   knife- 
shaped  teeth,  then  a  movable  tooth,  then  3  fixed  teeth ;  on  the  middle 
line  of  vomer  3  depressible  fangs,  the  posterior  the  largest  of  the  teeth; 
in  the  lower  jaw  a  single  series,  corresponding  to  the  outer  series  in 
the  upper  jaw,  some  of  the  front  teeth  enlarged  and  fixed.    Beaches  a 
length  of  5  feet.      Point  Concepcion  to  Cape  San  Lucas }    abundant 
about  the  islands,  and  remarkable  for  its  ferocity. 

(Ay res,  Proc.  Cal.  Acad.  Nat.  Sci.  1859,  30.) 

«5§0.  M.  ocellata  (Agassiz)  Jenyns. 

Teeth  uniserial,  some  of  them  slightly  serrated.    Mandible  with  12-l*ri 
teeth  on  each  side,  the  two  anterior  being  canines  of  moderate  size  ^ 
''intermaxillary"  teeth  not  much  larger  than  "maxillary^;  there  ar^ 
no  teeth  on  the  mesial  line  between  the  *' intermaxillary"  teeth.    Tto-^ 
mouth  can  be  shut  completely.    Anterior  nasal  tubes  short.     Sno« 
short,  thick.    Eye  rather  small.    Cleft  of  the  mouth  of  moderate  wid't>1 
extending  beyond  eye.    Tail  longer  than  the  body.    Head  about  b-^ 
as  long  as  trunk.    Brownish,  with  numerous,  small  round  white  sp^ 
irregularly  disposed,  the  largest  about  as  large  as  the  eye.     Dorsal 


*  Bloch  «fc  Schneider,   Syst.    Ichth.  525,  528 ;    originally  equivalent   to 
{yvjuro^f  naked;  dopa^y  chest;  in  allusion  to  the  absence  of  pectorals.) 
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with  sabaltemate  large  white  and  black  spots ;  anal  (and  dorsal)  with 

a  broad  black  margin.    {OUnther.)    Florida  and  Texas  southward. 

(GjfmfMthorax  ocellattu  Agaasiz,  Spix  Pise.  Brasil,  91;  GUnther,  viii,  102;  Neoniurana 
nignmarginata  Girard,  U.  8.  Mex.  Boand.  Surv.  Ichth.  76.) 

Family  LIIL— ANGUILLID^. 

{Th^  True  Eels,) 

Body  elongate^  serpentiform,  naked  or  covered  with  imbedded  scales. 
Head  conical,  the  snout  not  much  i)roduced,  sometimes  very  blunt. 
Preoperculum  present.    Premaxillaries  present,  separated  on  the  me- 
dian line  by  the  ethmoid.     Maxillaries  wanting  or  connate  with  the 
premaxillary,  which  forms  the  border  of  the  mouth.    Superior  branchi- 
hyals  and  inferior  and  superior  pharyngeals  well  developed,  the  latter 
of  three  bones.    Teeth  various.    Gill-openings  separate,  not  very  small 
(except  in  Simenchelys),    Ventral  fins  none;  dorsal  and  anal  low,  usually 
oonfiaent  around  the  tail;  pectorals  generally  present,  placed  rather 
high.   Yent  not  far  from  anal  fin.    Skeleton  ossified.    Muscular  system 
well  developed.    Heart  not  far  behind  gills.    As  here  understood,  this 
fiunily  includes  a  wide  variety  of  forms,  which  have  been  often  arranged 
in  several  families.    It  is  probable  that  some  division  will  be  found  nec- 
essary, but  we  have  not  the  data  on  which  to  make  it.    Genera  about 
20;  species  about  IGO.      In  all  warm  seas,  many  of  them  ascending 
'iVers. 

(AnguUlido!,  part;  Gtlir.  viii,  2:V-90.) 

*•  Tongue  not  free  anteriorly. 
^»  End  of  tail  not  surronuded  by  the  fin;  nostrils  labial.     (Ophisurince.) 

r,  P«»ctoral  fins  wanting  (rarely  rudimentary);  teeth  small,  conical. CcEcruv,  169. 

oc.  Pectoral  fins  present ;  teeth  acute Ophichthys,  170. 

^-  End  of  tail  surrounded  by  the  fin. 
(2.  Nostrils  labial.     {Myrinoi.) 

f.  Teeth  granular Myrichtiiys,  171. 

dd.  Nostrils  superior  or  lateral.     {Murcpnesocinw.) 

/.  Pectoral  fins  present;  dorsal  and  anal  rudimentary.... Nkocongek,  172. 
•••  Tonfipie  free  anteriorly ;  pectorals  present ;  nostrils  not  labial. 
g.  Snout  subconical. 
h.  Body  scaleless.     (Congrino'.) 
t.  Jaws  with  an  outer  series  of  close-set  teeth;  lower  jaw  not  pro- 
jecting  Conger,  173. 

hh.  Body  with  rudimentary,  linear,  imbedded  scales,  arranged  at  right 
angles  with  each  other.     (Anguillinw.) 

j.  Teeth  in  bands;  lower  jaw  projecting Anguiixa,  174. 

gg.  Snout  very  short  and  blunt ;    body  scaly ;    mandible  very  strong. 
(Simenchelyince. ) 
k.  Teeth  blunt,  incisor-like  in  one  series ;    gill-opening  a  very 
short  longitudinal  slit Simenchelys,  175. 
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169.— CCBCUIiA  VahL 
{Sphagebranchus  Blocb  &.  Solineider.) 

(Vahl,  Skrivt.  Natiirh.  Solsk.  iii,  1794,  149:  type  Ccoeula  pter^ffera  YtM^ 
polyophthalmua  Bleeker.) 

Body  extremely  slender.  Teeth  equal,  small,  conical,  on  j 
vomer.  Nostrils  labial.  Tongue  not  free  at  tip.  Pectoral  fins 
or  rudimentary ;  dorsal  fin  present.  Extremity  of  tail  firet 
openings  small,  separated  by  a  narrow  isthmus.  Eyes  smalL 
C€tcu8^  bhnd.) 

581.  €•  scvticaris  (Goode  &  Bean)  J.  &  G. 

Brownish,  paler  below.  Teeth  small,  conical,  in  two  series 
and  vomer.  Gill-openings  close  together.  Dorsal  fin  beginni 
advance  of  the  gill-opening,  a  little  nearer  the  tip  of  the  snoat 
gill-opening,  at  a  distance  from  the  former  equal  to  three  t 
length  of  the  snout.  Head  8^  in  distance  from  giU-op^iin^ 
and  8  in  tail.  Snout  pointed,  6  in  head.  Pectorals  extzeme 
their  length  less  than  ^  the  total  length.    {Ooode  dk  BetuL) 

{Sphagehranchiu  acuticaris  Goodo  &  Bean,  Proc.  U.  S.  Nat.  Mna.  IBSS^  344. 

170.~OPHICHTHirS  AM. 

(Ophisurus  Lac^pMe.) 
(AUl,  Spocim.  lehth.  1789,  9.) 

Body  elongate,  naked.  Teeth  all  pointed ;  vomerine  teeth 
Nostrils  labial.  Tongue  not  free  at  tip.  Dorsal  and  anal  fin 
I)ectoral  fins  develoi)ed.  End  of  tail  not  surrounded  by  the  i 
cies  very  numerous,  found  in  all  warm  seas.    (ov"^»  snake;  ijfc 

•  Cauinc  t<*oth  very  distinct.     {Mi/striophis  *  Kaap.) 
t  Teeth  in  each  jaw  in  a  double  series. 

589.  O.  punctifer  (Kaup)  Giinther. 

Snout  narrowed,  short,  spoon-shaped,  twice  as  lon^  as  tke<Si 
of  the  mouth  very  wide.  Teeth  i>ointed,  fixed,  nneqwd  ia  wk 
of  the  premaxillary  in  a  single  arched  series,  the  fogrmmtt  M 
longest  of  all  the  teeth;  outer  series  of  teeth  in  jawsvlhl 
vomerine  teeth  trLserial,  rather  small.  Lips  not  Mn^eA.  CBi 
wide.  Origin  of  the  dorsal  fin  at  some  distance  ^■^■■*  ^*^ 
which  is  well  developed.     Tail    somewhat 


•  KMip,  Apodes,  1856, 10:  tvpe  Ophitunu  ro$tenatm» 
snake;  from  the  fonn  of  the  snoat.) 
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Brownish,  with  nameroos   small   roundish  black  spots.      {OUnther,) 
West  Indies,  north  to  West  Florida. 

{CrotalopHa  punctifer  Kanp,  Abhandl.  Naturwiss.  Yerein  Hambnrg,  iv,  2,  1660: 
MacrodonophiB  m&rdax  Poey,  Rept.  Fi8.-Nat.  Cuba,  ii^  252,  1868:  Crotalopaia  mordaz 
Goode  ^  Bean,  Proo.  U.  8.  Nat.  Mus.  1879,  154 ;  Giinther,  vUi,  56.) 

**No  distinct  canine  teeth;  snont  moderate.    (Muramopsia*  Lo  Saeur.) 
t  Teeth  in  the  lower  jaw  in  a  doable  series;  cleft  of  mouth  wide. 

MZ.  O.  trtoerialto  (Kaup)  Gilnther. 

Body  with  larger  and  smaller  roaudlsh  black  spots,  alternating; 
head  with  many  small  black  spots  above  and  below;  belly  plain;  head 
and  body  with  longitudinal  streaks.    Oillopenings  curved,  well  sepa- 
rated, a  little  longer  than  pectorals.    Head  with  longitudinal  wrinkles, 
its  length  two-fifths  the  distance  from  the  gill-opening    to  the  vent 
Uoath  wide,  its  cleft  more  than  one-third  the  head.    Eye  moderate,  1% 
in  snout.     Teeth  pointed,  fixed,  all    biserial,  except  those  on  vomer, 
which  are  uniserial.     Pectoral  fin  3^  in  head,  the  dorsal  beginning 
above  its  terminal  portion.    Tail  ratj^er  longer  than  body.    Southern 
California  to  Brazil.    (Described  from  Garrett's  type  of  0.  californiensU.) 

{MurarmopMs  triscriali$  Kanp,  Apodes,  1856, 12;  Gilnther,  viii,  58:  Ophiaurus  oalifomi- 
futit  Garrett,  Proc.  Cal.  Acad.  Nat.  Sci.  iii,  68.) 

^Tfcth  in  lower  jaw  in  one  series.    (Herpetoichtkya  Kanp.) 

«S4.  O.  oeollatas  (Lo  S.)  GUnther. 

A  series  of  round  white  spots  along  the  middle  of  the  side  of  the 
body  and  tail;  dorsal  fin  with  a  black  edge;  some  white  dots  on  the 
back  behind  the  head  and  a  white  line  across  the  occiput.  Length 
of  the  head  rather  less  than  one-third  of  the  distance  of  the  gill- 
opening  from  the  vent.  Snout  pointed,  the  upper  jaw  projecting  be- 
yond the  lower.  ClQft  of  the  mouth  wide,  two-fifths  the  length  of  the 
head.  Eye  of  moderate  size,  two-thirds  of  the  length  of  the  snout,  and 
situated  in  the  anterior  third  of  the  head.  Teeth  pointed,  fixed,  un- 
gual in  size;  the  intermaxillary  teeth  largest,  arranged  in  a  curved, 
^tinsverse  series;  maxillary  teeth  in  a  double,  vomerine  and  mandibu- 
^^^  teeth  in  a  single  series ;  only  the  anterior  mandibulary  teeth  form 
*  short,  double  series.  Length  of  the  pectoral  fin  rather  more  than 
oj^e-thinl  that  of  the  head;  dorsal  fin  commencing  opposite  the  poste- 
''or  thinl  of  the  pectoral.  Tail  longer  than  the  body.  {Gunther,) 
*^e8t  Indies,  north  to  West  Florida. 

(  Jf HTcntopttii  ooellatus  Le  Snour,  Jonni.  Acad.  Nat.  Sci.  Phila.  v,  108;  Gtinther,  viii, 
^g^  Ilerpetoichthys  ocellaiua  Goodo  &  IJean,  Proc.  U.  S.  Nat.  Mus.  1879,  105.) 

*  Le  Sueur,  Joum.  Acad.  Nat.  Sci.  Phila.  v,  108:  type  MurfjmopM  ooellaia  Le  S. 
^"Cpatra,  Mmrama;  o^ti,  appearance. ) 
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171.-ilITRICHTHT8  Giraid. 

(Qirard,  Proc.  Acad.  Nat.  Sci.  Phila.  1859,  58:  type  Mp-kkthyM  tigrinw  Grd.) 

Pectorals  present;  dorsal  inserted  in  advance  of  base  of  pectorals,  it 
a  point  nearer  to  them  tban  to  the  eye.  Head  large;  the  lower  )iw 
shorter  than  the  npper.  Teeth  granular,  disposed  in  elongated  patdM 
on  the  jaws,  palatines,  and  nasal  bones.  Eyes  well  developed.  Gill- 
openings  lateral,  moderate.  Body  naked.  Nostrils  near  the  end  of  the 
snout,  the  upper  very  small,  opposite  the  lower,  which  are  oouspicaoM 
and  tubular,  (iiopoq^  Myrus,  an  ancient  name  of  Murama;  \^o^,  fishj 
ft§5.  m.  tivrinas  Grd. 

Brownish  above.  thix)at  and  belly  dull  whitish ;  roundish,  dark  toovi 
spots  on  the  body  in  four  longitudinal  series;  belly  plain;  throat  witt 
whitish  spots ;  spots  on  head  smaller  and  deeper  in  color.  Fins  olivi- 
ceous ;  pectoral  and  anal  plain ;  dorsal  spotted  like  the  body,  whit^ 
edged.  Body  subcylindncal,  somewhat  compressed,  tapering  backirsi 
Pectorals  broader  tlian  long.  Qead  12  in  length.  Cleft  of  mouth  et- 
tending  beyond  eyes.  Teeth  unequal,  in  many  series;  three  series  M 
the  li*out  of  the  dentary  bones;  two  on  the  upper  jaw  and  two  on  tfcl" 
shaft  of  the  vomer.  Length  2  feet.  {Oirard.)  Adair  Bay,  Oregon,  vfA 
found  by  recent  collectors. 

(Girard,  Proc.  Acad.  Nat.  8ci.  Phila.  1859,  58.) 

172.-TVi:0€OTVOER  Girard. 
(Girard,  U.  S.  Mex.  Bonud.  Siirv.  Ichth.  1359,  77:  type  Neoconger  mucronatju  Grd.) 

Scaleless.  Pectoral  fins  present :  dorsal  and  anal  fins  rudimentaiJi 
passing  around  the  tail,  towards  the  end  of  which  they  are  more  dewt 
oped.  Cleft  of  the  mouth  extending  beyond  the  small  eye;  maxilbiT 
teetli  slender,  in  several  series;  vomerine  teeth  uniserial, forminga  patoi 
in  front ;  posterior  nostrils  near  the  anterior  rim  of  the  orbit,  antoJff. 
near  the  tip  of  the  snout;  tail  not  much  longer  than  the  body.  63^ 
openings  vertical,  rather  large.  Gulf  of  Mexico,  (v^o^,  new;  x«yrrt 
Conger.) 


5§6«  !V.  macronatus  Grd. 

Dark  reddish  brown  above,  paler  below;  head  small,  slender, 
upper  jaw  the  longer;  dorsal  fin  beginning  just  in  front  of  the 
forming  a  membranous  ridge  until  near  the  tail,  where  it  expnd" 
becomes  fin-like ;  iH*etorals  small.    Coast  of  Texas.    {Oiwmrf 

(Giranl,  U.  S.  Mex.  Bound.  Surv.  Ichth.  1859,  77;  GOntlM^  i 


pointili 
lievCH 
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178.— ANOUIIiliA  Thunberg. 
Eds. 
<Thanberg,  Nout.  M6m.  Stockh.  about  1791 :  type  MurcsAa  anguilla  L.) 

Body  elongate,  compressed  behind,  covered  with  imbedded  scales, 
^which  are  linear  in  form,  and  placed  obliquely,   some  of  them  at 
Tight  angles  to  others.    Lateral  line  well  developed.    Head  long  con- 
ical, moderately  pointed,  the  rather  small  eye  well  forwai*d  and  over 
the  angle  of  the  mouth.    Teeth  small,  subequal,  in  bands  on  each  jaw 
and  a  long  patch  on  the  vomer.    Tongue  free  at  tip.    Lips  rather  full, 
with  a  free  margin  behind,  attached  by  a  frenum  in  front    Lower  jaw 
projecting.    Gill-openings  rather  small,  slit-like,  about  as  wide  as  base 
of  pectorals  and  partly  below  them.    Nostrils  superior,  well  separated, 
the  anterior  with  a  slight  tube.    Vent  close  in  front  of  anal.    Dorsal 
inserted  at  some  distance  from  the  head,  confluent  with  the  anal  around 
the  taiL    Pectorals  well  developed.    Species  numerous,  in  most  warm 
seas,  ascending  streams,  but  mostly  spawning  in  the  sea.    (Latin,  angu- 
tUo,  an  eel.) 

ftST*  A.  rostrata  *  (Le  Suenr)  Dekay.— Common  Eel. 

Brown,  nearly  plain,  often  tinged  with  yellowish;  paler  below.  Dis- 
tance from  snout  to  dorsal  about  one-third  the  length.  Distance  between 
anal  and  front  of  dorsal  about  equal  to  the  length  of  the  head.  Head 
8J  in  length,  2J  in  distance  from  gills  to  vent.  Pectoral  shorter  than 
mandible.  L.  50  inches.  Atlantic  coast  of  the  United  States ;  very 
abundant  from  Maine  to  Mexico ;  ascending  all  streams  and  resident 
^roughout  the  Mississippi  Valley.    Also  recorded  from  China. 

(Jfiircnta  rofftrata  and  hoatoniensis  Le  Siieiir,  Jonm.  Acad.  Nat.  Sci.  Phila.  i,81:  Jn- 
l«»Wa  bwttoniensis  Giinther,  vii,  31.  Var.  ?  tcxana  Kaup,  from  the  Gulf  of  Mexico  is 
characterized  by  it«  thicker  lips:  Anguilla  texana  Kaup^  Apodal  Fi»b.  45:  Anguilla 
^rflwiM  Gnl.  U.  S.  Mex.  Bound.  Surv.  Ichth.  7.^).) 


'Another  species  has  been  accredited  to  our  coast,  viz : 

4.  tulgaris  Kaf. — European  Eel.  Distance  frpm  snont  to  dorsal  3|  in  length. 
Distance  from  front  of  anal  to  front  of  ilorsal,  about  a  third  longer  than  the  head. 
Head 9^ in  length.  Pectoral  about  as  long  as  tlie  mandible.  Vertebra?  45  +  70.  Coasts 
®f  Eun)|M',  perhaps  straying  to  our  coasts.  **  I  have  examined  an  example  from  New 
Jcrtey;  it  is  in  the  Liver|>tM>l  Mnseura  {Gunther).^^ 

i^urifna  anguilla  L.  Syst.  Nat. ;  Rafiuesque,  Indice  d'lttiol.  Sicil.  1810,  37 ;  Turton, 
^'it  Fauna,  87;   Giinther,  viii,  28:  Anguilla  acutiroHtr is  R'lssOj  Eur.  M($rid.  iii,  198.) 
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174.— CONOEB*  CuYier. 
Conger  Eels, 

(Cuvier,  Regue  Anixn.  II,  1817:  typo  Murcena  conger  Linn,  etc.) 

Body  formed  as  in  Anguilla,  the  skin  scaleless.  Head  depressed 
above,  anteriorly  pointed.  Lateral  line  present.  Month  wide,  its  cleft 
extending  at  least  to  below  the  middle  of  the  eye.  Teeth  in  the  ooter 
series  in  each  javr  equal  and  close-set,  forming  a  cntting-edge.  No 
canines.  Band  of  vomerine  teeth  short  Tongue  anteriorly  free.  Ver- 
tical Uns  well  developed,  confluent  around  the  tail }  pccteral  fins  well 
developed;  dorsal  beginning  close  behind  pectorals.  Gill-openings 
rather  large,  low.  Eyes  well  developed.  Posterior  nostril  near  eye; 
anterior  near  the  tip  of  the  snout,  with  a  short  tube.  Lower  jaw  not 
projecting.  Skeleton  different  in  numerous  respects  from  that  of  An- 
guilla.    Vertebrae  about  56+100.    In  most  warm  seas. 

The  name  Leptccephalm  was  flrst  given  to  a  peculiar  band-shaped, 
pellucid,  worm-like  animal,  the  type  of  a  considerable  group  of  fishes, 
the  Lepiocephalidw  or  Helmhhthyidce,  which  has  been  made  to  constitute 
a  distinct  order,  Lemniscati.    It  has,  however,  been  satisfactorily  shown 
by  Carus,  Gill,  GUnther,  and  others,  that  these  singular  forms  are  not 
distinct  species,  but  are  early  stages  in  the  development  of  other  fishes, 
Leptocephalus  morrisiij  of  Conger  nigery  and  the  others  of  various  An- 
guilloid,  Stomiatoid,  and  Clupeoid  forms.    (See  Gilnther,  viii,  136.)    It 
is  thought  by  Dr.  GUuther  that  the  Leptocephalid  forms  are  probably 
"  individuals  arrested  in  the  development  at  a  very  early  period  of  the^^ 
life,  yet  continuing  to  grow  to  a  certain  size,  without  correspondir*  S 
development  of  their  internal  organs,  and  perishing^without  having  ^utr 
tained  the  characters  of  the  perfect  animal.''    (x6yypo<:^  Conger,  the  v^'^^' 
cient  name  of  the  Conger  Eel.) 

588.  €.  nigrer  (Risso)  J.  &  0,— Conger  Eel. 

Dark  brown  above,  lower  parts  soiled  white ;  dorsal  and  anal  parX^ 
with  a  black  margin  (sometimes  uniform  black) ;  pectorals  dusky,  edg"^^ 
with  paler;  pores  of  lateral  line  whitish.  Dorsal  inserted  over  thep^^^^ 
tcrior  margin  of  the  pectoral,  or  slightly  behind  it ;  pectoral  one-thK  *^ 

•Tho  prior  name  Leptocephalus  (Qmclin,  Syst.  Nat.  i,  1150,  1788:  type  Zeptoof^i^^^ 
morriai  Gmcl.,  an  arrcBtod  larval  f(»rm  of  Conger)  should,  in  strictness,  supenede  {^^^^ 
ger.  The  use  of  tho  term  for  the  adult  normal  fish  would,  howoTer,  lead  to  oonfkiiL^^^'^ 
as  Lepioccph4ilu8  has  for  nearly  a  hundred  years  been  appUed  to  varioiis  ahigi*-^'^ 
organisms,  lately  shown  to  be  undeveloped  forms  of  eels  and  of  certi^n  I$o§pemi§l^'^ 
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aA  long  as  the  head.  Teeth  in  a  single  series  on  the  sides  of  the  jaw,  in 
a  broad  patch  at  the  tip.  Cleft  of  mouth  extending  to  beyond  the  mid- 
dle of  the  rather  large  eye.  Jaws  equal  or  the  lower  included.  Dis- 
tance from  snout  to  vent  three  times  the  length  of  the  head.  Head  7^. 
L.  50  inches.  Europe,  to  South  America  and  East  Indies,  firequently 
taken  on  our  Atl.iutic  coast.  We  are  unable  to  detect  any  difference 
between  American  and  European  examples.  It  sometimes  reaches  a 
length  of  8  feet. 

(Anffuilla  conger  L.  Syst.  Nat. :  Muratna  nigra  Risso,  Ichth.  Nice,  1810, 93:  Conger  vul- 
garis Cuvier,  K^gne  AnJm.  1817 :  AnguiUa  oceanica  Mitchill,  Jonm.  Acad.  Nat.  Sci.  i,  407 : 
Omger  aocidentalis  Dokay,  N.  Y.  Fauna,  Fishes,  314, 1842:  Conger  vulgaris  GUntbcr,  viii, 
38:  Cougar  ooeanicua  Gill,  Rept.  Com.  Fisheries  for  1871-72,  811.) 

175.~8I1IIE1«€HEE.TS  GiU. 

Pug-nosed  Eels. 

(GiU  MS. ;  Goode  &.  Bean,  Bull.  Essex  Inst,  xi,  1879, 27 :  type  SimenchelysparanUcua  Gill. ) 

Body  eel-shaped,  covered  with  linear  imbedded  scales,  disposed  at 
light  angles  as  in  AnguiUa.    Lateral  line  present,  faint.    Head  very 
shorty  rounded,  very  blunt  anteriorly,  slightly  compressed.     Mouth 
unally  entirely  anterior.    Premaxillaries  and  maxillaries  of  each  side 
aide  coalesced  and  separated  from  those  of  the  other  side  by  the  eth- 
moid.   Jaws  equal,  their  edges  hard,  provided  with  a  single  series  of 
Hmall,  rounded,  close-set,  incisor-liko  teeth.    No  vomerine  teeth.    Tongue 
broad,   somewhat  ft'oe  anteriorly.    Mandible  very  deep  and  strong. 
Operculum   sabre-shajied.    Gill-openings  very  small,    inferior,  longi- 
t-udinal,  well  separated,  situated  in  front  of  the  pectorals  and  below 
^bem.    Both  nostrils  large,  the  anterior  with  a  slight  rim,  but  no  tube. 
Xjps  full.    Pectorals  short ;  vertical  tins  confluent  around  the  tail,  the 
^iorsal  beginning  not  far  behind  pectorals  5  vent  in  front  of  anal,  near 
^^liddle  of  body.    One  species  known,  probably  the  typo  of  a  distinct 
^^mily.    (^«/ioc,  pug-nosed;  i^x^ku-:,  eel.) 

'^&§9.  8.  parasiticus  GiU. 

Dark  brown,  nearly  plain.  Eye  rather  large,  anterior,  but  behind  the 
*^  ngle  of  the  mouth,  sciircely  shorter  than  the  snout.  Head  \  length  of 
^  mnk ;  about  ^  distance  from  snout  to  origin  of  dorsal ;  width  of  gill 
*^*lit  equaling  diameter  of  orbit;  interorbital  space  nearly  half  length  of 
*-^ead.  Vent  not  much  in  advance  of  middle  of  body.  Dorsal  begin- 
^-•.ing  just  behind  tips  of  pectorals;  fins  rather  low.  Off-shore  banks, 
^*^)ath  of  Newfoundland ;  abundant.  Individuals  have  been  found  bur- 
^^^wing  in  the  flesh  of  the  halibut. 

(Qilly  MS.  in  Goode  ^  Bean,  Boll.  Essex  Inst,  xi,  27, 187a) 
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Family  LIV.— SYNAPHOBRANCHIDiE. 
(Hie  Sj/naphobranchoid  Eels.) 

Body  eel-sliaped,  covered  with  linear,  imbedded  scales  placed  at  right 
angles,  as  in  Anguilla.  Lateral  line  present.  Head  long  and  pointed, 
the  snout  produced.  Mouth  very  long,  the  eye  being  over  the  middle  of 
its  cleft.  Jaws  about  equal ;  teeth  small,  sharp,  in  a  broad  band  in  each 
jaw,  becoming  a  single  series  anteriorly;  those  of  inner  series  in  upper 
jaw  and  of  outer  series  in  mkndible  somewhat  enlarged;  vomerine  teeth 
in  a  narrow  band  anteriorly.  Gill-openings  inferior,  horizontal,  dose 
together,  convergent  forward,  somewhat  conjQuent  at  the  surfiEuse,  bat 
separated  by  a  considerable  isthmus  within.  Tongue  long,  firee  only  at 
the  sides.  Nostrils  large,  the  anterior  with  a  short  tube,  the  posterior 
before  the  lower  i)art  of  the  eye.  Pectoral  well  developed ;  dorsal  low, 
beginning  behind  vent ;  anal  longer  than  dorsal,  rather  high,  its  rays 
slender,  branched,  not  imbedded  in  the  skin;  vertical  fins  confluent 
around  the  tail.  Vent  near  the  anterior  fourth  of  body.  Muscolar  and 
osseous  systems  well  developed.  Stomach  very  distensible.  Deep-sea 
fishes ;  a  single  genus  with  4  species  known. 

{Mur(enidcCf  group  Synaphobranchina  Giintlier,  viii,  23-23.) 

176.— !»YNAPHOBRAN€HUS  Johnson. 

(Johnson,  Proc.  Zool.  Soc.  London,  1862,  1G9:  typo  Synaphohranckus  kaupH  Johnson = 
JIurana  pinnata  Gronow.) 

Characters  of  the  genus  included  above.  (<rt»va^i/?,  joined;  fipaj^o^y 
gills.) 

590*  S.  pinnatns  (Gronow)  GUnther. 

Uniform  brown,  rather  darker  below ;  the  vertical  fins  darker  behind, 
light-edged  anteriorly;  inside  of  mouth  blue-black;  gill-openings  dark. 
Jaws  subequal  in  length,  sometimes  the  lower,  sometimes  the  upper  the 
longer ;  the  upper  with  a  projecting  fleshy  tip ;  maxillary  reaching  to 
opposite  gill-openings,  which  are  rather  longer  than  the  large  eye. 
Head  3^  in  distance  from  snout  to  dorsal,  2f  in  distance  to  anal,  8|  in 
length.  E^e  broader  than  interorbital  space,  rather  nearer  tip  of  snout 
than  end  of  maxillary.  Pectoral  slender,  longer  than  snout.  New- 
foundland to  Madeira,  "a  common  resident  of  the  deep  waters  of  the 
ofifshore  banks  in  200  to  300  fathoms,  where  individuals  are  often  taken 
on  the  fishermen's  trawl  lines." 

(^£ur(lena  pinnata  Gronow^  Syst.  Ich.  ed.  Gray,  1654, 19;  GUnther,  viii,  82;  Goode  A 
Boan,  BuU.  Essex  Inst,  xi,  1879,  26.) 
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Family  LV.— SACCOPHARYNGID^. 

{The  Qulpers.) 

Moscolar  system  very  feebly  developed,  with  the  boues  very  thin,  soft, 
and  wanting  in  inorganic  matter,  connected  by  a  lax,  easily  torn  fibrous 
tissae.    Head  and  gape  enormous.    Snout  very  short,  pointed,  flexible, 
like  an  appendage  overlapping  the  gape.    Eye  small.    Maxillary  and 
mandibulary  bones  very  thin,  slender,  arched,  armed  with  one  or  two 
series  of  long,  slender,  curved,  widely-set  teeth,  their  points  being 
directed  inwards ;  palate  toothless.    Gill-openings  wide,  at  some  dis- 
tance from  the  head,  at  the  lower  part  of  the  sides;  gills  very  narrow, 
free,  and  exposed.    Trunk  of  moderate  length.    Stomach  distensible  in 
an  extraordinary  degree.    Vent  at  the  end  of  the  trunk.    Tail  band- 
like, exceedingly  long,  tapering  into  a  very  fine  filament.    Pectoral 
present,  small.    Dorsal  and  anal  fins  rudimentary,  the  former  smaller 
than  the  latter,  and  indicated  by  a  groove  bordered  by  a  whitish  line  on 
each  side,  and  commencing  at  a  short  distance  behind  the  head;  a  short 
ftne  ray  occasionally  visible  towards  the  end  of  the  trunk.    Anal  rays 
distinct,  commencing  behind  the  vent,  and  visible  for  some  distance. 
One  species  known,  from  the  North  Atlantic. 

[Murctnido'j  group  Saccopharyngina  Gunther,  viii,  22.) 

177.-SACCOPIIARYIVX  Mitcbill. 
(Mitchill,  Aun.  Lye.  Nat.  Hist.  N.  Y.  i,  1824,  82:  type  Saccopharynx  flagcUum  Mitch.) 

Characters  of  the  genus  included  above.  (Latiu,  saccus,  sack; 
pharynx,  pharynx.) 

^^1.  S.  flaffellum  Mitch. 

Uniform  deep  black.  Three  specimens  have  been  found  floating  in  the 
^orth  Atlantic,  with  their  stomachs  much  distended,  they  having  swal- 
lowed some  other  fish,  the  weight  of  which  many  times  exceeded  their 
o^n.    (OUnthcr.) 

(Mitchill,  Aun.  Lye.  Nat.  Hist.  \.  Y.  i,  1824,  82;  Ganthor,  viii,  22:  Ophwgnathue 
^F^llacnu  Harwood,  Phil.  Trans.  1827,  277.) 

Family  LVI  (a).— NEMICHTHYID^. 

{The  Snipe-Eeh.) 

Sody  excessively  slender,  not  strongly  compressed,  deepest  near  the 
^Mdle,  tapering  backward  to  the  long  and  very  slender  filament  like 
^  and  forward  to  a  very  long  and  slender  neck,  which  is  abruptly 
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enlarged  at  the  occipital  region.  No  scales.  Lateral  line  obsolete. 
Head  resembling  that  of  BelonCy  the  head  proper  small,  short,  and  rather 
broad,  with  flat  top  and  vertical  sides.  !Nostrils  large  close  together  in 
front  of  the  eye,  without  tube  or  flap.  Jaws  excessively  prolonged, 
almost  needle-like,  the  upper  the  longer  and  somewhat  recurved.  Teeth 
in  both  jaws  small,  very  numerous,  close-set,  retrorse.  Gill-openings 
rather  large,  running  downward  and  forward,  separated  by  a  narrow 
isthmus.  Pectorals  well  developed.  Vent  close  behind  pectorals,  the 
abdominal  cavity  extending  far  behind  it.  Anal  fin  beginning  near  the 
vent,  higher  than  the  dorsal,  becoming  obsolete  on  the  caudal  filaments 
Dorsal  beginning  close  behind  occiput,  its  anterior  rays  soft,  succeeded 
by  a  long  series  of  very  low  spines,  vhich  are  slightly  connected  by 
membrane,  their  height  rather  less  than  the  length  of  the  interspaces ; 
on  the  tail,  the  spines  again  give  place  to  soft  rays.  The  soft  rays  of 
the  fins  are  connected  by  thin  membrane  instead  of  being  imbedded  in 
tbick  skin,  as  in  eels  generally.  Color  translucent,  the  lower  parts 
dark,  the  back  pale.  Stomach  not  distensible.  Muscular  and  osseous 
systems  well  developed.  Abdominal  cavity  extending  far  behind  the 
vent.  One  genus  known,  with  three  species ;  singular  inhabitants  of 
the  deep  seas.  The  position  of  this  family  among  the  Apodes  is  perhaps 
open  to  question.  A  second  genus,  Cyema  Gthr.,  with  shorter,  soft  body, 
posterior  vent,  and  shorter  vertical  tins  surrounding  the  tail,  perhaps 
belongs  to  this  family. 

{Murcenidce,  group  Nemichthyina  Giinther,  viii,  21.) 

17§.— NEifIICHTH¥S  RichardaoD. 
{Leptorhiffichus  Lowo:  Belonopsis  Brandt.) 
(Richardson,  Voyage  Samarang,  1848,  10:  type  Kemickthya  Boolopacetu  Rich.) 
Characters  of  the  genus  included  above.    (v?/xa,  thread;  ix^o^j  ^^•) 

592.  N.  scolopacens  Hich. 

Head  comparatively  stout,  its  depth  one-seventh  its  greatest  lengths 

Eye  moderate,  less  than  one-third  the  length  of  the  head  without  snout-^ 

Length  of  pectoral  fins  slightly  less  than  height  of  the  anal,  which  i^ 

less  than  the  height  of  the  body  and  rather  more  than  the  greatest  deptrh 

of  the  head.    Palo  above^  belly  and  anal  fin  blackish,  the  color  not 

abruptly  changing,  the  back  somewhat  speckled.     L.  36  inches.    A-*^ 

lantic  Ocean,  in  deep  water;   many  specimens  lately  taken  with  tt^^ 

beam-trawl  off  the  New  England  coast. 

(Richardson,  Voyage  Samarang,  10;  GUnther,  viii,  21:  LeptorhynekuB  UmckUmb^'^^ 
Lowo  =  2^e^(>p«i«  leuchtenhergi  Brandt,  M^m.  Ac.  St.  Petenb.  Sav.  iStraag.  10^^ 
171-174.) 
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598.  If  •  avoeetta  Jordan  &,  Gilbert. 

Head  slenderer,  its  depth  one-ninth  its  greatest  length.  Eye  large, 
one-third  the  head,  without  snout.  Length  of  pectoral  scarcely  greater 
than  height  of  anal,  which  is  scarcely  less  than  the  greatest  depth  of 
the  body,  and  more  than  the  greatest  depth  of  the  head.  Translucent; 
belly  with  close-set  dark  spots,  its  lower  edge  and  annl  fin  black,  the 
back  abruptly  white  and  unspotted.  L.  22  inches.  Head  10;  depth  58; 
depth  of  anal  64  in  length  of  body.  Puget's  Sound;  one  example 
known,  differing  in  some  slight  respects  from  all  Atlantic  specimens 
examined. 

(Joxdan  &,  Gilbert,  Proc.  U.  S.  Nat.  Mus.  1880, 409.) 

ScB<)LAS3  PHYSOCLISTI. 

{The  Physoclistous  Fishes.) 

Air-bladder,  if  present,  without  pneumatic  duct,  in  the  adult.  Parietal 
bones  separated  by  the  supraoccipital.  Ventral  fins  usually  thoracic  or 
jugular,  normally  with  1  spine  and  5  soft  rays.  Pectoral  fin  normally 
inserted  high,  with  vertical  base.    Vertical  fins  usually  with  spines. 

Premaxillaries  normally  forming  the  entire  border  of  the  upper  jaw. 

Tail  homocercal.    (v^wcrcJ?,  bladder;  z^eeVro^,  closed.) 

ANAI.Y8IS  OF  THE   ORDER  OF  PHYSOCLISTI. 

«.  Scapula  suspended  to  tho  anterior  vertebra; ;  maxillary  distinct ;  superior  bran- 
chihyals  and  pharyngeals  present ;  inferior  pharynj^eals  not  united ;  no 
intorclavieles ;  body  elongate ;  ventral  fins  abdominal  or  wanting. 

Opisthomi,  p. 
M.  Scapula  8U8i>ended  to  the  cranium  by  a  post-temporal, 
i.  Lower  pharyngeals  co-ossified;    lins  without  spines;   ventral  fins  abdominal; 
third  and  fourth  superior  pharyngeals  much  enlarged. 

Syxextognathi,  Q. 

W.  Lower  pharyngeals  separate  (or  if  united,  fins  with  spines  and  ventrals  thoracic). 

c  Gills  tufted ;  superior  branchihyals  and  pharyngeals  and  basal  branchihyals 

wanting;  ventrals,  if  present,  abdominal Lopiiobrancoh,  R. 

^  GiUs  pectinate. 
d.  Superior  branchihyals  and  pharyngeals  reduced  in  number ;  ventrals  abdom- 
inal   HKMinRANCIIII,  S. 

(M.  Superior  branchihyals  and  pharyngeals  normally  developed ;  ventrals  mostly 
thoracic  or  jugular, 
e.  Bonei)  of  the  jaws  not  united. 
/.  Pectoral  fins  not  pediculate,  the  gill-openings  in  front  of  them. 

g.  Cranium  normal Acanthopteri,  T. 

gg.  Cranium  anteriorly  twisted ;  both  eyes  on  the  same  side  of  the  head. 

Heterosomata,  it. 
ff.  Pectoral  fins  pediculate,  their  basal  bones  reduced  in  number  and  elon- 
gate ;  gill-openings  in  the  axils Pediculati,  V. 

ee.  Bones  of  the  jaws  co-ossified ;  tho  dentary  with  the  articular,  and  the  pre- 
maxillaries  with  the  maxillaries Plectognathi,  W. 
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Order  P.-OPISTHOML 

(The  ISpiny  Eels.) 

Scapalar  arch  suspended  to  the  anterior  vertebne.  Saperior  phary 
geals  and  branchihyals  ossified,  the  third  pharyngeal  a  little  larp 
the  fourth  small.  Three  basal  branchihyals;  inferior  pbarynges 
distinct;  maxillary  bone  distinct;  supraoccipital  separating  parieta 
no  interclavicles ;  symplectic  present;  pnecoracoid  wanting;  parict 
separated  by  the  supraoccipital;  air-bladder,  if  present,  without  pn 
maticduct;  dorsal  with  spines;  ventrals,  if  present,  aMominal  1 
fishes  of  this  order  differ  from  other  Physoclisti  and  agree  with  1 
Eels  in  having  the  scapular  arch  free  from  the  cranium  and  attad 
to  the  anterior  vertebrse.  Two  families  are  known.  (^7eV(?i;,  backwu 
ctf/io?,  shoulder.) 

ANALYSIS  OF  FAMILIES  OF  OPISTBOJffl. 

a.  Ventral  fins  wanting;  dorsal  fin  with  the  soft  portion  well  developed. 

MAKTACEMBEUDf,  56 

aa.  Ventral  fins  abdominal,  of  nnmeroos  spines  and  soft  rays;  soft  portion  of  thti 
sal  fin  obsolete Notacaxtiudje,  56 

Family  LVI  (6).— MASTACEMBELID^. 

{The  Spiny  Eels.) 

Body  eloii«]:ate,  eel-like,  naked  or  covered  with  very  small  seal 
]\Iouth  oblique,  of  moderate  size,  either  the  snout  or  the  chin  bei 
pnxluced  in  a  fleshy  appendage;  lower  jaw  little  movable;  upper  j 
not  protractile.  Teeth  small.  Gill-openiiifrs  restricteil  to  the  regi 
below  the  convexity  of  the  operculum,  the  upi>er  part  of  the  cif 
eulum  being  covered  by  the  skin  of  the  scapular  region ;  gill-M 
branes  free  from  the  isthmus ;  gills  4,  a  slit  behind  the  fourth.  Pi 
dobranchia*  small  or  obsolete.  Tail  isocercal.  Dorsal  fin  veiy  hi 
the  anterior  part  composed  of  low,  fi-ee  spines,  the  posterior  rf| 
rays;  anal  fin  with  or  without  spines;  caudal  fin  separate  OC 
Ventral  fins  wanting;  pectorals  small.  Air-bladder  prewob 
chiostegals  C;  pyloric  caH»a  2  (in  Mastacemhelm).  Fiahei 
waters  of  the  East  Indies.  Genera  2;  species  abon 
Dr.  Bean  in  attaching  pro\isionally  to  this  fitMBEi'* 
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rth  Pacific,  the  osteology  of  which  is  nnknowii,  and  which  may 
leloog  to  the  Aeanthapteri. 

embeUda  OUnther,  iii,  539-543.) 

none  or  mdimentary;  body  very  elongate,  tapering  backward  to  a  point 
PHliehtkyiM.) 

>wer  Jaw  with  a  projecting  flesby  appendage  at  tip;  gill-membranes  broadly 
inited Ptilichthys,  179. 

1Y9.— PTILICHTHTS  Bean. 
roe«  U.  8.  Nat.  Mus.  iy,  1881:  type  PHlichthya  goodei  Bean.) 

extremely  elongate,  serpentiform,  little  compressed,  the  tail 
j^  to  a  point.  Skin  naked,  or  with  a  few  thin,  loose,  scattered 
no  lateral  line.  Head  unarmed,  rather  small ;  upper  jaw  not 
tile;  snout  short;  mouth  oblique;  lower  jaw  projecting  consid- 
>eyond  the  upper,  with  a  protruding  fleshy  appendage  at  tip. 
ry  reaching  the  front  of  eye.  Mandible  little  movable.  Both 
bh  fine,  close-set,  sharp  teeth,  in  one  row,  the  posterior  teeth  a 
e  largest ;  no  evident  teeth  on  vomer  or  palatines.  Gill-open- 
tricted  to  below  the  most  convex  part  of  the  opercle;  the  mem- 
broadly  united  below,  free  from  the  isthmus.  Oills  4,  a  slit 
the  fourth.  PseudobranchisB  very  small,  almost  obsolete.  Gill- 
short  and  stout  Pectorals  short;  ventrals  wanting;  dorsal 
ag  close  behind  tiie  nape;  the  anterior  portion  for  about  half 
:th  of  the  body  composed  of  very  low,  stiflT,  free  spines,  hooked 
rds,  the  posterior  portion  higher,  of  slender  soft  rays  connected 
membrane.  No  caudal  flu,  the  tip  of  the  tail  free.  Anal  sim- 
he  soft  dorsal,  without  spines.  Yent  at  considerable  distance 
e  head.    North  Pacific,    (rrt'^ov,  quill ;  ix^u<:  fish.) 

.  SOOdel  Bean. 

ife  or  yellowish,  the  body  with  a  blackish  longitudinal  stripe,  the 
•ker  in  color  than  the  dorsal.  Eye  rather  large,  as  long  as  snout, 
d;  cheeks  and  opercles  long;  pectoral  fin  half  as  long  as  the 
oft  dorsal  and  anal  deeper  than  tbe  body  posteriorly,  the  anal 
lower  than  the  dorsal  Vent  near  the  end  of  the  anterior  third 
ody ;  distance  from  the  vent  to  the  beginning  of  the  soft  dorsal 
I  the  length  of  the  head ;  length  of  head  twice  its  greatest  depth, 
le  distance  to  the  vent*;  appendage  of  mandible  half  as  long 
tip  of  caudal  two-thirds  eye.  Dorsal  spines  90 ;  soft  rays 
<«if  anal  about  185;  P.  12.    t^  about  12  inches.   Aleutian 


-) 
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Family  LVI  (c).— NOTACANTHIDiE. 

{Tlie  Notacanthid  Fishes.) 

Body  elongate,  somewhat  compressed,  covered  with  veiy  small  8c 
head  scaly;  lateral  line  present.  Head  short,  the  snout  protn 
beyond  the  mouth,  which  is  of  moderate  size,  horizontal ;  both  jawf 
a  series  of  slender,  close-set  teeth.  Eye  lateral,  rather  small 
openings  wide,  not  restricted  above,  the  membranes  not  united 
from  the  isthmus.  Pseudobrauchise  none.  Gill-rakers  long,  d( 
Gills  4,  a  slit  behind  the  fourth.  Dorsal  flu  short,  median,  compc 
a  few  very  short  free  spines,  with  sometimes  a  single  soft  ray. 
fin  very  long,  moderately  high,  beginning  near  the  middle  of  thi 
and  extending  along  the  lower  side  of  the  band-like  tail,  confluen 
thesmall  caudal ;  anteriorly withnumeronsspines.  Ventrals  abdo 
nearly  median,  of  2-4  inarticulate  and  about  8  soft  rays;  the  fin 
close  to  each  other,  and  often  completely  united.  Pectorals  short, 
rather  high.  Genera  2,  species  about  6 ;  deep-water  fishes,  foi 
most  seas. 

{Xotacanthi  Gtinther,  iii,  544.) 

a.  Dorsal  spines  G-12 ;  snout  without  proboscis Notacaxtth 

180.— IVOTACANTHUS  Block. 

{Acanthonoius  Bloch:  Campylodon  Fabriciaa.) 

(Bloch,  Abb.  der  Bobm.  Geselbjcb.  1787:  type  Kotacanthus  chemniUi  Bloch = J 
not  118  nwiua  Bloch,  Aiisliiudiscbe  Fibche,  xii,  114  :  Jide  Gill.) 

Snout  not  produced  into  a  proboscis.    Dorsal  spines  12-15. 
acters  of  the  genus   otherwise  included  above.     (vd»To<r,  back;  < 
spine.) 

695.  IV.  cticmnitzi  Bloch. 

Color  plain,  or  with  dusky  bands  on  the  back.  First  spine  of  th 
sal  opposite  the  ventral  fin  ;  no  soft  ray  in  the  axil  of  the  lart  i 
Ventrals  close  together,  and  jouied  by  the  internal  border  of  their 
branes.  Pectorals  13  times  in  the  length  of  the  fish;  rcntrti 
times  in  length.  Head  8  in  length;  depth  12.  B.  8;  D.  X;  A.J 
116;  C.  8.;  P.  17;  V.  Ill,  8.  Lat.  I.  400.  {Valeneiemmm.)  0| 
Greenland.  This  or  some  other  closely  related  species  hat  b^jj 
taken  in  deeii  water  off  the  coast  of  New  England. 

C  Notaoanthus  chemnitzi  Bloch,  Abb.  der  Buhni.  GeaellBoh.  ttf^ 
Bloch,  AusL  Fische,  xii,  114:  Jcanthonotus  rm^iM  Blooh  &  8« 
Notaoanihua  uMua  Cuv.  &  Val.  viii,  4G7 :  Xotaoantkus  MP" 
don/abricU  Seimh.  Yidensk.  Sehik.  Afhandl.  1838, 19^^ 
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Oedkb  q-synentognathi. 

(The  Synentognathous  Fishes.) 

Lower  pharyngeal  bones  fully  united ;  second  and  thii-d  superior  pha- 
Tjngeals  much  enlarged,  oval,  not  articulated  to  the  cranium,  sending 
processes  forwards ;  the  fourth  wanting.  Ventral  fins  abdominal,  without 
spine,  the  rays  more  than  5.  Scapula  suspended  to  the  cranium  by  a 
post-temporal  bone,  which  is  slender  and  furcate.  Parietal  bone  much 
reduced.  Supraclavicle  not  distinct ;  no  interclavicle.  Basis  of  cranium 
doable  in  front,  but  without  muscular  tube.  Fins  without  spines.  Air- 
bladder  usually  large,  without  pneumatic  duct.  This  order  includes 
only  the  fiEunily  of  ScomheresocidWj  and  marks  the  transition  from  the 
PkymHttomi  to  the  Acantf^pteri.  Its  relations  with  the  Haplomi  are  very 
intimate.    (<rov,  together;  evroc,  within;  pa^o<;,  jaw.) 

(PkymmtOMi  pt.  family  SoomberesocidoB  GUatbor,  vi,  233-29d. ) 

Family  LVIL— SCOMBERESOCIDiE. 

{The  Oar-fishes  and  Flying fish^.) 

Body  oblong  or  elongate,  covered  with  cycloid  scales,  which  are  usu- 
ally deciduous.  Lateral  line  running  very  low,  along  the  sides  of  the 
belly.  Head  more  or  less  scaly,  usually  with  vertical  sides.  Mouth 
various,  the  jaws  being  often  prolonged  into  a  beak.  Premaxillaries  not 
protractile,  hinged  at  base  mcsially;  margin  of  the  upper  jaw  chiefly 
fonned  by  the  premaxillaries ;  the  short  maxillaries  often  entering  the 
lateral  margin ;  maxillary  often  anchyclosed  with  the  premaxillary  ;  its 
^ge  slipping  under  the  front  of  the  preorbital.  Dentition  various. 
Dorsal  fln  without  spines,  inserted  on  the  posterior  part  of  the  body, 
opposite  the  anal  and  usually  similar  to  it.  Ventrals  abdominal,  of  sev- 
eral soft  rays,  usuallj'  inserted  posteriorly.  Ko  adipose  fin.  Pectoral 
fin  inserted  high,  sometimes  used  a«  an  organ  of  flight.  Caudal  fin 
nsually  forked,  the  lower  lobe  the  longer.  Vent  close  in  front  of  anal. 
Nostrils  large,  double,  near  the  eye.  Lower  pharjTigeals  fully  united. 
GiUmembranes  not  united,  free  from  the  isthmus.  Pseudobranchicne 
Wdden,  glandular.  Gillrakers  various.  Gills  4,  a  slit  behind  the 
borth.  Air-bladder  usually  large,  sometimes  cellular.  Intestinal  canal 
Qnudly  Bunple,  without  ccdca.     Carnivorous.     One  genus  {Zenarohop- 
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terns)  viviparoas,  the  other  oviparous.    Gtonera  about  8,  spedes  1( 
aboondiDg  in  all  warm  seas,  some  of  them  entering  fresh  waten. 

{8o(mb€re8ooidcB  Giinther,  vi,  233-298.) 

**  Jaws  with  sharp,  wide-set  teeth ;  both  Jaws  prolonged,  formiiig  a  beak;  fix 
none.    {BelonincB,) 

a,  Gill-rakers  none ;  no  teeth  on  vomer  or  palatines Ttlosuxus, 

**  Jaws  with  very  small  teeth,  or  none. 

h.  Maxillary  anchylosed  to  premaxillary. 
0.  Both  Jaws  more  or  leas  prolonged ;  dorsal  and  anal  with  flnkits.    (8eom 

SOOifUB.) SOOMBBBXaOX, 

00.  Lower  jaw  only  produced ;  nofinlets.    (HemirkampHfUB.) 
d.  Anal  fin  of  the  male  not  modified ;  species  oviparous. 

HXMIRHAMFHUS, 

hh.  Maxillary  separate  from  premaxillary;  neither  Jaw  produced;  no  fin 
pectoral  fins  elongat«.    (ExocoBtinas,) 
e.  Yentrals  anteriorly  placed,  not  reaching  to  the  anal.HALOCTPSELTB, 
00.  Yentrals  posteriorly  placed,  reaching  past  front  of  anaL 

f,  Chinwithonf  barbel Exccasrra, 

ff.  Chin  with  one  or  two  barbels  or  fleshy  appendages. Ctpsklubcs, 

181.— TTIiOSUBUS  Cocco. 

Oar-fishes. 

(Cocco,  Lettero  in  Giomale   Sci.  Let.   Sicilia,  xvii,  18:   type  Tjflotunu^  eni 
Cocco  =zJE80X  imperialis  BaL) 

Body  elongate,  very  slender,  not  much  compressed.  Both  jaws 
longed  into  a  beak,  the  lower  jaw  somewhat  the  longer,  mach  the  loi 
in  young  fishes,  the  very  young  resembling  Hemirhamphus.  Both  j 
armed  with  a  band  of  small,  sharp  teeth,  besides  which  is  a  serie 
longer,  wide-set,  sharp,  conical,  unequal  teeth.  Ko  teeth  on  todm 
palatines.  Maxillaries  grown  fast  to  prcmaxillaries.  Scales  small, 
ciduous.  Lateral  line  ninning  along  the  side  of  the  beUy,  beooa 
median  on  the  tail.  Ko  finlets.  Dorsal  fin  usually  elevated  anterifl 
Caudal  fin  short,  truncate  or  forked.  Pectorals  and  ventrals  small, 
latter  inserted  behind  the  middle  of  the  body.  Gill-rakers  obsolete. . 
bladder  present.  Ovary  single.  Bones  usually  green.  Size  ooov 
tively  large.  Species  numerous.  Voracious  fishes,  found  in  most  a 
This  genus  differs  from  Belonej  {Belone  vulgaris  Cuvier)  in  the  i 
of  gill-rakers  and  vomerine  teeth.    (tuXo<;j  callous;  oupdj  tail;  in  i 

*  We  are  informed  by  Dr.  Vincignorra,  of  Qenoa,  that  the  giU-rakoiB  ■Dt^Hl 
in  Tjflosunu  imperialis,  as  in  all  tho  American  species  formerly  refinittA  *^  mamm 

t  Cuvier,   R^gne  Auim.   ii,  1817:    type  Eaox  belone    L.  =  BlUmm  * 
{fifXSvTjy  an  ancient  name  of  some  fish  whose  ''belly  splitstoi 
^8S^  the  wound  afterwards  healing, ''  doubtless  SpifwaSOmsf 
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the  caudal  keel,  on  which  the  genus  was  originally  based,  a  character 
little  importance.) 

TMidftl  peduncle  not  keeled. 

k.  Posterior  rays  of  the  dorsal  prolonged,  longer  than  the  anterior  rays. 


I.  T.  hians  (C.  &,  V.)  J.  &,  G. 

^live  green  above,  silvery  below,  sides  with  a  row  of  obscure  dusky 
tches  in  the  young ;  posterior  portion  of  dorsal  fin  black.  Snout  a 
fd  kmger  than  the  rest  of  the  head.  Maxillary  hidden  by  the  pre- 
itaL  Dorsal  beginning  opposite  front  of  anal,  its  posterior  rays  much 
rated,  their  tips  reaching  beyond  base  of  caudal.  Anal  fin  slightly 
late,  the  last«rays  very  low.  Tail  compressed,  deeper  than  broad, 
id  3  in  length.  D.  26 ;  A.  27.  Virginia  to  the  West  Indies  and  the 
It  coast  of  Mexico,  occasional  on  our  coast. 
hhme  kian$  Cavier  d&  Valenciennes,  xviii,  432:  Bdone  hiaM  Giinther,  yi,  248.) 

Kiddle  and  posterior  rays  of  dorsal  short,  snbeqnal. 
&  Dorsal  and  anal  long,  each  with  more  than  20  rays. 

r.  T.  latlmuniis  (Poey)  J.  &  G. 

I^reen  above,  white  below.  Head  and  body  elongate.  Eye  10}  in 
id.  Beak  twice  as  long  as  the  rest  of  the  head.  Pectoral  rather 
g  and  iK>inted,  broader  and  shorter  than  in  T.  longirostris.  Bones 
» green.  Caadal  forked.  B.  24;  D.  24;  A.  25.  Guba;  occasional 
'  Atlantic  coast.    (Buzzard's  Bay;  Ooode.) 

UtUwuina  Poey,  Mem.  Cuba,  ii,  292,  18G0:  BeUme  latimanus  Gttnther,  yi.  249: 
iMelalMiajui  Goode,  Proc.  U.  S.  Nat.  Mus.  1878,  6.) 

Donal  and  anal  shorter,  each  with  less  than  20  rays. 
i.  Tail  compressed,  deeper  than  broad. 

flL  T.  BOtatns  (Poey)  J.  &  G. 

Gieen  above,  yellow  below;  vertical  fins  bluish,  their  tips  tinged 
ipk  orange.  Free  portion  of  tail  compressed,  deeper  than  broad. 
i  flat  above,  with  deep  scaly  median  groove.  Superciliary  region 
Base  of  premaxillaries  depressed ;  maxillary  hidden  by  the 
Teeth  moderate,  wide-set;  no  vomerine  teeth.  Eye  less 
interorbital  space,  f  the  postorbital  part  of  head.  Body  broad, 
ndricaL  Pectoral  as  long  as  postorbital  part  of  head ;  ventrals 
amall;  anal  scaly  at  base;  caudal  slightly  emargiuate.  Scales 
r large.  Head  2 J.  D.  13;  A.  14.  (OUntJier.)  West  Indies,  north 
iSlorida. 

lis  FiKQr,  If  em.  Cnb%  li,  993»  1860;  Belone  notata  GUnther,  yi,  248 :  Belone 
?toM.U.&l  19.1879,151.) 
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599.  T.longlrostrisCMitohiU)  J.&G.— Gar->M;  BUUJUk;  Keeik-fA. 
Olive  green  above,  silvery  below;  a  silvery  lateral  stripe;  a  di 

spot  above  root  of  pectoral ;  fins  nearly  plain.  Free  iwrtion  of ' 
moderately  depressed,  not  keeled.  Head  long,  flat  above,  witl 
broad,  rather  shallow,  scaly  median  groove.  Top  of  head  not  nig 
usually  faintly  striate.  Maxillary  rather  more  than  half  hidden  by 
preorbital.  Teeth  moderate;  no  vomerine  teeth.  Oill-rakers  obso 
Body  subcylindrical,  its  depth  less  than  the  length  of  the  pect< 
which  is  about  equal  to  the  postorbital  part  of  the  head.  Yentn 
little  nearer  the  head  than  the  caudal ;  dorsal  and  anal  somewhat 
cate;  caudal  fin  truncate,  or  slightly  emarginate.  Scales  thin 
small,  deciduous.  Head  25;  snout  4.  D.  15;  A.  18.  L.  4  feet  M 
to  Brazil ;  very  abundant  on  our  Atlantic  coast.  It  often  ascends  li 
fiar  above  tide- water. 

(Esifx  longiro8tri8  Mitch,  Amer.  Month.  Mag.  ii,  322,  1817:  Belone  irumcataht^ 
Joam.  Acad.  Nat.  Sci.PhiIa.ii,  126,1821:  Belone  Imnoata  QUnther,  vi,  844 :  Btim 
taiar  Grd.  U.  8.  Mex.  Bound.  Surv.  Ichth.  30.) 

aa.  Caudal  peduncle  keeled. 

600.  T.  exilis  (Grd.)  J.  <&  G.--Xeedle-fi$k. 

Translucent  green,  silvery  below;  an  olivaceous  vertebral  streak 
a  bluish  lateral  band;  fins  plain.  Body  very  slender ;  headlong, 
more  than  a  third  of  the  postorbital  region.  Maxillary  not  nearf 
hidden  by  the  narrow  preorbital.  Top  of  head  flattish,  with  a  b 
scaly  groove.  Pectoral  fin  shorter  than  i)ostorbital  part  of  h«M 
length  more  than  greatest  depth  of  body;  ventrals  short,  a  little  m 
head  than  caudal;  dorsal  and  anal  falcate,  rather  low,  the  anal  bi 
ning  before  dorsal  and  ending  in  front  of  its  last  ray;  caoda 
uneciually  lunate.  Scales  very  small  and  thin.  Ilead  3J.  D.  15 
17.  L.  3  feet.  Coast  of  California,  from  Point  Concepcion  southv 
abundant. 

{IkloHe  exilU  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1654, 149:  Beloue  exOU  Ginri, 
Tac.  U.  R.  Suit.  Fish.  138:  lidone  exilis  Giinthor,  vi,  238.) 

1§9.— SCO^flBEBESOX  Lac^pMe. 
Sauries. 

(5ayn«  Rafinesque:  G ram mtooMohu  Costa.)  j^ 

(Lac^pede,  Hist.  Nat.  Poiss.  v,  .'M4,  l-?03:  type  Soomberaox  eaa^fm 
Walb.) 

Bo<ly  elongate,  compresse<l,  covered  with  f 

Jaws  more  or  less  prolonged,  somet 
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with  very  feeble  teeth;  lower  jaw  the  longer.  MaxUlaries  joined  to 
premaxillaries.  Pectorals  and  ventrals  small;  dorsal  small,  opposite 
anal;  last  4-6  rays  of  dorsal  and  anal  detached,  forming  finlets.  No 
pyloric  cceca.  Air-bladder  large.  Gill-rakers  numerous,  long  and  slen- 
der. Size  rather  small.  Species  2  or  more,  ranging  widely  in  the  open 
sea.    {Scomber;  Esox.) 

c  Jaws  prodaced  in  a  beak. 

•01.  8.  saoros  (Walb.)  Fleming.— 5aiir^;  Skipper;  Bill-flsK 

Olive  brown  above,  sides  and  below  silvery;  a  distinct  silvery  band 
as  broad  as  the  eye  bounding  the  dark  of  the  back.  Head  broad  above, 
narrowed  below,  tapering  anteriorly  to  the  very  slender  pointed  beak; 
meat  longer  than  the  rest  of  the  head.  Fins  all  small;  caudal  fin 
fbrked;  ventrals  midway  between  base  of  caudal  and  front  of  eye. 

Head  3 J  in  length;  depth  9.    D.  9— VI;  A.  12— VI;  Lat.  1. 110.    L. 

18  inches.    Atlantic  Ocean;  rather  common  on  both  coasts,  and  found 

in  the  open  seas. 

(£iM  fanriw  Walbanm,  Artedi,  Pise,  iii,  93,  1792:  Scomhereaox  oamperi  Ciiv.  ScYah 
xviii,464:  Seombereaox  scmtellatum  Lo  Sucur,  Joiim.  Acad.  Nat.  Sci.  Phila.  ii,  132, 1821; 
FlemiDg,  Brit.  Anim.  184 ;  GUntbor,  vi,  257 :  Scomberesox  storeri  Storer,  Hist.  Fish.  Mass. 
315: 18eombere90X  nmdeleH  GUnther,  vi, 257.) 

M.  Jaws  scarcely  prodnced,  not  forming  a  beak. 

••t.  9.  bre virostris  Fetors. 

Dark  green  above,  silvery  below;  sides  with  a  lateral  silvery  stripe, 
bomided  above  by  a  dusky  streak;  upper  fins  mostly  dusky;  lower 
P»le.  Body  much  elongate,  compressed,  widest  above,  the  abdomen 
and  lower  edge  of  head  trenchant.  Upper  jaw  conical,  not  produced, 
ending  in  a  very  acute  tip;  lower  jaw  slightly  longer,  its  tip  produced 
for  a  very  slight  distance,  and  flexible;  triangular  portion  of  premax- 
illaries  as  long  as  broad;  snout  a  little  more  than  half  length  of  rest  of 
head;  interorbital  space  flat;  maxilhiry  reaching  front  of  orbit.  Teeth 
^erj'  minute,  in  a  single  row  in  eacli  jaw.  Eye  large,  in  front  of  middle 
<>f  head.  Pectoral  fin  somewhat  emarginati*,  J  length %f  head;  ven- 
^Is  small,  far  back,  slightly  nearer  tip  of  snout  than  tip  of  lower  lobe 
<>f  caudal;  dorsal  inserted  slightly  behind  front  of  anal;  both  fins  low, 
^he finlets  small;  caudal  widely  forked,  the  lobes  equal.  Scales  small, 
deciduous,  those  on  top  of  head  forming  an  elliptical  patch.  Head  5J; 
^pth  9.  D.  9— VI;  A.  12— VI;  Lat.  1.  ca.  125.  L.  14  inches.  Coast 
^Cahfomia;  rare. 

(Beters,  Monataberij^ht  Akad.  Wiss.  Deri.  July,  18GG,  521 :  T  Hcombcn^sox  saira  GUnther, 
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188.— HEIHIRHAIIIPHIJS  CuTier. 
Ealf'beaks. 

(Cnvier,  R^gne  Anim.  ii,  1817 :  type  Hemirhampkui  ommmentmi  Cayier.) 

Body  elongate,  compressed,  the  dorsal  outline  paraUel  with  I 
of  the  belly.  Upper  jaw  short;  lower  jaw  prolonged  into  a  dei 
beak,  bordered  with  membrane ;  premaxillarjes  forming  a  triaof 
plate,  the  teeth  of  which  fit  against  the  toothed  portion  of  the  i 
dible;  maxillarles  joined  to  premaxillaries.  Teeth  feeble,  somet 
tricospid.  Gill-rakers  rather  long.  Head  covered  above  with  I 
shield-like  scales.  Scales  large,  deciduous,  l^o  finlets;  caudi 
more  or  less  forked,  the  lower  lobe  the  longer;  dorsal  and  anal  sio 
not  modified  in  the  males.  Oviparous.  Air-bladder  large.  No  pj 
cc&ca.  Touug  with  the  lower  jaw  short  Species  numerous,  in  all  i 
seas,  going  in  large  schools.  Size  comparatively  stnalL  {ifUj '. 
pdfKfitf^j  beak.) 

a.  Pectoral  fins  short;  ventrals  modorate.    (Hemirhamphu;) 

608.  H.  onifasciams  RaDzani. 

Greenish,  sides  with  a  well-defined  silvery  band,  narrower  thai 
eye,  about  as  broad  a«  a  scale.  Tip  of  lower  jaw  red.  Lower  jaw  ( 
end  of  upper  jaw)  4J-5J  in  total  length  from  its  tip  to  base  of  ca 
Head  (without  mandible)  4J  in  length  from  tip  of  upper  jaw. 
maxillarics  broader  than  long.  Eye  about  equal  to  interorbital  s; 
%  postorbital  part  of  head.  Ventrals  nearly  midway  between  eye 
base  of  caudal.  Dorsal  and  anal  scaly.  Caudal  moderately  forked 
middle  rays  being  longer  than  the  eye.  Back  not  compressed.  1 
(with  lower  jaw)  23-3;  depth  7 J.  D.  14;  A.  15;  Lat.  1.  54.  1 
inches.  Cape  Cod  to  Panama  and  Indian  Ocean ;  common  on 
South  Atlantic  coast. 

(Ranzani,  Nov.  Comm.  Acad.  Sci.  Inst.  Bodod.  1842,  v,  326,  tab.  25;  GOntbi 
262:  BemiHmmphue  richardi  Cuv.  et  Val.  xix,  26.) 

604.  HI.  roS8»  Jordan  &  Gilbert. 

Green,  with  a  silvery  lateral  band,  rather  broader  than  a  scilft 
triple  vertebral  streak.  Lower  jaw  dark  reddish  brown.  Lowv 
(from  tip  of  upper)  4^  in  length  from  its  tip  to  base  of  caodaL  I 
without  mandible  3<  in  length  from  tip  of  upper  jaw. 
about  as  broad  as  long.  Eye  less  than  interorbital  ap 
postorbital  part  of  head.  Ventrals  rather  nearer  i 
eye,  midway  between  base  of  caudal  and  gill-opei 
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US  Dot  scaly.   Gaadal  moderately  forked,  the  middle  rays  being  twice 

tie  length  of  the  eye.     Pectorals  shorter  than  postorbital  part  of 

£ad.    Yentrals  a  little  shorter.     Back  broad.     Head  (with  lower 

iw)  2%.     D.  14;  A.  14;    Lat.  1.  63.     Southern  CaHfomia,  not  very 

ommon. 

(Jordjui  &  GUbert,  Proc.  U.  S.  Nat.  Mns.  1880,  335.) 

I.  PeetonJ  fins  very  long;  Yentrals  very  short;  body  very  slender.    (Eulepiorham" 
i>*««^  Gill.) 

M*  H«  lonffirostris  Cavier. 

OUvaceonSf  sides  silvery.  Body  extremely  slender  and  elongated, 
Qch  compressed,  almost  band-like.  Back  thin,  subcarinate.  Lower 
IT  very  slender  and  long,  much  longer  than  the  rest  of  the  head, 
ieth  very  feeble.  Eye  large,  about  equal  to  snout.  Pectoral  fins 
Dg  and  slender,  half  as  long  as  mandible;  more  than  one-fourth  the 
igth  of  the  rest  of  the  body.  Upper  rays  of  pectorals  broad  and 
mpressed.  Ventrals  not  longer  than  eye,  inserted  far  back.  Caudal 
I  nneqaally  forked,  the  lower  lobe  the  longer.  Head  G§;  depth  10. 
andible  about  3.  D.  22;  A.  19;  V.  6.  L.  18  inches.  Cape  Cod  to 
dian  Ocean,  in  the  open  sea;  rare  on  our  Atlantic  coast. 

Cavier,  B^gne  Anim.;  Giinther,  vi,  276:  HemirhamphuB  macrorhynchus  GUnther,  vi, 
I:  £mleptorhampku»  loni;iro$tri$  Putnam,  Proc.  Bost.  Soc.  Nat.  HUt.  1870,  238.) 

1§4.— HAIiOCYPSELUS  Weiuland. 
Teinland,  Proo.Bost.  Soc.  Nat.  Hist.  1859,  vi,  385:  **type  Exocwiua  meHogaster  Mitch.") 

This  genus  differs  from  Exocoetus  mainly  in  the  anterior  position  and 
nail  size  of  the  ventral  fins,  which  terminate  in  advance  of  the  anal 
I,  and  are  not  used  as  organs  of  flight.  Species  not  very  numerous. 
i?,  sea;  xoiptXo^^  a  swallow.) 

N,  H.  evolans  (L.)  Woinl. 

Olivaceous  above,  with  dark  specks;  silvery  below,  with  a  bright  blue 
irtre.  Pectoral  fins  black  above  and  behind,  the  lower  border  whitish, 
boat  obtuse  and  short,  }  the  diameter  of  the  eye.  Eye  not  large,  4J 
I  head,  less  than  the  width  of  the  broad,  rather  convex,  iuterorbital 
(Ma.  Distance  from  snout  to  first  ray  of  ventral  about  equal  to  dis- 
'  between  root  of  ventrals  and  last  ray  of  dorsal.  Pectoral  fins 
*^  length  of  the  body,  reaching  the  root  of  the  caudal ;  second 

it  Qmk  p]||]  -rpe  Euleptorhampkas  brevoorti  G1U= 

dendor;  paM<poi,  beak.) 


378     CONTRIBUTIONS   TO   NORTH   AMERICAN  ICHTHYOLOGY— I¥, 

ray  of  pectoral  divided,  third  ray  longest  Ventral  fins  not  lesidung 
nearly  to  vent.  Dorsal  inserted  a  little  in  advance  of  front  of  anal,  its 
anterior  rays  not  half  so  long  as  the  head ;  20  scales  in  fhmt  of  dored 
and  G  between  dorsal  and  lateral  line.  Gill  rakers  long  and  slender 
Head  4;  depth  5 J.  D.  13;  A.  13.  Lat.  1.  42;  Vert.  25  +  19.  In  noit 
warm  seas,  not  rare  on  our  Atlantic  coast,  where  it  spawns  in  sommer. 

{Exoccetas  evolans  L.  Syst.  Nat.  i,  521 :  ExocatM  evolans  GUnther,  vi,  t2S2:  Euettm 
ecolam  Liitken,  Vidensk.  Moddel.  Naturh.  Foren.  187G,  102 ;  Weinland,  L  c.) 

607.  II.  obtusirostris  (GUntber)  J.  &  G. 

Very  similar  to  U.  evolam,  but  with  the  dorsal  fln  inserted  above  or 
behind  the  first  ray  of  the  anal ;  the  distance  from  the  snont  to  theflnt 
ray  of  the  ventrals  less  than  the  distance  between  the  root  of  the  vai- 
trals  and  last  ray  of  the  dorsal ;  7  to  8  rows  of  scales  above  the  lat^ 
line;  fins  more  distinctly  marked.  D.  13;  A.  13.  Lat.^1. 40.  {Liidm) 
Tropical  seas,  north  to  Louisiana. 

(Exocwliis  obtuairoaina  GUnther,   vi,  283:  Exoocetus  ohtusiroitrU  LUtken,  VideMk.    < 
Meddel.  Natiirh.  Foren.  1«7C,  102.) 

1§5  •— EXOC^TUS  Linnffiiu. 

Flying  fislies, 

( Artedi ;  LiuniPiis,  Syst.  Nat. :  typo  Exoccctus  volitana  L. ) 

Body  elongate,  broad  above,  somewhat  compressed.  Head  short, 
blunt,  narrowed  below.  Mouth  small.  Jaws  very  short,  iibout  equal 
Chin  without  barbel.  Maxillaries  not  joined  to  the  premaxillami* 
Teeth  very  feeble  or  wanting.  Eyes  large.  Gill-rakers  modeiM- 
Scales  large,  deciduous.  No  finlets.  Dorsal  fin  short,  opposite  anal 
Caudal  widely  forked,  the  lower  lobe  the  longer.  Pectoral  fins  xetj 
'long,  reaching  past  the  beginning  of  the  anal,  and  ser\ing  as  organ* rf 
flight,  their  great  size  enabling  these  fishes  to  sustain  themselves  in  the 
air  for  some  time.*  Ventral  fins  large,  posteriorly  inserted,  also  used 
as  organs  of  flight.  Air  bladder  veiy  large.  No  pyloric  co^ca.  Spedea 
numerous  in  all  warm  seas,  (t^atzotzoq^  sleeping  out;  the  ancient  nana 
of  these  fishes,  which  were  supposed  to  come  out  on  the  beach  to  aleep 
at  night ) 


*  These  fishes  are  enabled  to  snstain  themselves  in  the  air  for  upwards  of  a 
Their  movemeuts  are  excecMlingly  rapid.     Their  impnlse,  apparently,  comet 
from  the  strong  tail,  which  has  a  scalling  motion  in  the  water,  by  which  tbey 
a  great  velocity.    When  they  first  emerge  from  the  water,  the  pectorals  are  «* 
vibrate  rapidly,  like  the  wings  of  an  insect,  and  the  ventrals  are  cloaaJ     * 
of  the  pectoral  issimultaneons  with  the  motion  of  the  tail,  and  iapcH 
the  latter.    When  they  reach  a  horizontal  position  in  the  air,  t 
trals  are  spread,  and  apparently  used  only  to  retain  the  iaapvl 
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i.  £•  ewMfomieumCoopeT.^Flping'flsk;  FaUtdor. 

Steel-blue  above  and  on  both  sides,  belly  abraptly  silvery.  Pectorala 
blackish,  with  the  posterior  edge  paler;  an  obscure  oblique  pale  band 
tfeross  lower  part;  caudal  plain  dusky;  ventrals  pale,  partly  dusky; 
dorsal  rather  pale,  with  a  dusky  blotch  above.  Body  stoutish.  Lower 
jaw  rather  the  longer ;  both  jaw6  with  minute  teeth.  Eye  large,  rather 
longer  than  snout,  3  in  head,  nearly  equal  to  the  diameter  of  the  slightly 
concave  interorbital  space.  Pectoral  fin  reaching  past  the  dorsal 
BXkA  falling  just  short  of  the  caudal.  Second  ray  of  pectoral  divided, 
the  third  longest.  Ventrals  about  reaching  middle  of  anal,  their  length 
3t  ii^  body,  their  insertion  midway  between  middle  of  opercle  and  base 
of  taiL  Anterior  rays  of  dorsal  half  the  length  of  the  head ;  43  rows  of 
scales  between  occiput  and  dorsal,  7  between  the  dorsal  and  the  lateral 
line.  Head  5;  depth  6;  1).  12;  A.  10;  Lat.  1.  58.  L.  18  inches. 
Southern  California;  very  abundant  in  summer  about  the  Santa  Bar- 
t>^uu  Islands. 

(Cooper,  Proo.  Cal.  Acad.  Nat.  Soi.  1864,  93;  Giinther,  yi,  295.) 


H.  E«  noveboracensis  Mitchill. 
Dark  bluish  above ;  ];)ectorals  blackish,  with  the  lower  edge  pale,  in 
'tibe  young  with  two  black  bars;  ventrals  mesially  blackish,  the  edges  all 
'^liite;  caudal  lobes  mesially  dusky,  the  edges  pule.  Head  short ;  snout 
^^^ry  blunt,  shorter  than  the  very  large  eye,  which  is  narrower  than  the 
^^:t)ad,  concave,  interorbital  space.  Pectoral  fms  very  long,  reaching 
I^^st  the  base  of  the  caudal ;  second  ray  of  pectoral  divided ;  ventrals 
^"^^aching  considerably  past  anal;  their  insertion  midway  between  the 
l^xeopercle  and  the  base  of  the  caudal.  Dorsal  fin  inserted  opposite 
^«ial.  Head  4§;  depth  5 J.  D.  11;A.9.  Lat.  1.  42-48.  North  Atlantic; 
^^ot  rare  on  our  coast. 

(MitchUl,  Amor.  Month.  Mag.  ii,  233,  1817;  DeKay,  Now  York  Fauna,  Fiahes,  230; 
^  ^av.dt  Val.  xix,  99.) 

^^  i0.  £•  melanurus  Cuv.  &  Val. 

Bluish  above,  silver^"  below,  the  pectomi  fin  blackisli,  except  a  por- 
^^^n  of  its  middle  and  inner  edge ;  ventrals  plain  or  nearly  so.  Ilead 
^^^  moderate  length,  not  very  blunt,  the  interorbital  space  broad,  wider 
^^:ian  the  eye  and  somewhat  concave.  Eye  very  large,  longer  than 
^^^out,  3  in  head.  Pectoral  fin  1§  in  length,  reaching  past  the  base  of 
I  last  dorsal  ray  and  the  tip  of  the  last  anal  ray.  Ventrals  inserted 
^^^dway  between  the  posterior  edge  of  the  eye  and  the  middle  of  the 
I  of  the  caudal,  their  tips  reaching  nearly  to  the  base  of  the  last 
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analray ;  secondray  of  pectoralfln  divided.    Dorsalfin  low,  itsinaertioii 

nearly  opposite  front  of  anal.     Head  4;  depth  6.    D.  11;  A.  9;  scales 

6-^2-3.    North  Atlantic ;  occasional  on  oar  coast. 

(fTCnv.  &  Val.  Hist.  Nat.  Poiss.  xix,  101 ;  said  to  have  a  blaek  blotch  on  the  upper 
part  of  the  base  of  the  tail,  recalling  the  coloration  of  species  otSairgtu,  a  feature  mA 
noticed  by  us  on  any  of  our  flying-fish.) 

611.  E.  eitiliens  Gmelin. 

Bluish  above,  silvery  below,  sides  with  five  broad,  transverse  bars; 
pectorals  and  ventrals  irregalarly  banded  and  blotched  with  blue  and 
black.  Body  very  slender ;  snoat  short,  ^  length  of  head.  Dorsal  and 
anal  fins  similar  and  opi>osite.  Yentrals  inserted  slightly  behind  the 
middle  of  the  body;  pectorals  1§  in  length  of  body;  second  ray  of  pec- 
torals extending  beyond  the  membrane  in  a  spine-like  process.  Yen- 
trals 3  in  length.  Head  6  in  total  length  with  caudal.  D.  12 ;  A.  12. 
Lat.  1.  48.  (Ooode.)  Atlantic  Ocean;  a  small  species,  possibly  the 
young  of  some  other. 

(Gmelin,  Syst.  Nat.  i,  1400,  1788 ;  Gttnther,  yI,  291 ;  Goode,  BnU.  U.  8.  Nat.  Mas.  t, 
64.) 

186.— CFPSEIilJBUS  Swainson. 

Bearded  Flying-fishes. 

(Cypailurus  Swainson,  Classification  of  Fishes,  1839,  296:  typo  Exoccshta  nuttalH  Le 
Sueur.) 

This  genus  differs  &om  JExoccetus  in  the  presence  of  one  or  more  bar- 
bels or  cutaneous  appendages  of  delicate  texture  on  the  tip  of  the  man- 
dible. The  8i)ecies  are  all  of  small  size,  and  it  is  possible  tiiat  in  some 
of  them  these  appendages  are  lost  with  age.  {xu<f'€Xo<:j  a  swift  or  swal- 
low; oupdj  tail.) 

612«  €.  furcatus  (Mitch.)  Weinland. 

Barbels  2,  ribbon-like,  usually  little  if  any  longer  than  the  eye.  Eye 
large,  narrower  than  the  broadly,  slightly  concave,  interocular  space. 
Adult  nearly  x>lain;  young  with  three  broad,  black  bands  across  the 
belly  in  front  of  the  ventrals;  operculum  and  pectorals  marbled  with 
black;  lower  caudal  lobe  with  three  blackish  cross  bands;  poeterior 
part  of  ventral  and  lower  part  of  anal  black.  Ventrals  and  pectorals 
reaching  past  base  of  caudal ;  ventrals  inserted  nearer  the  root  of  the 
caudal  than  the  snout ;  dorsal  ver^^  high,  higher  than  the  body,  the 
longest  rays  not  reaching  the  caudal.    Anal  not  low.     Head  4  in 
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til,  not  very  short  nor  very  blunt.    D.  13;  A.  9.    Atlantic  Ocean; 

>t  very  common  on  our  coasts* 

\(&r9C(riM9  fm-catm  Mitch,  Trana.  Lit.  and  Phil.  Soc.  i,  449, 1315;  Exactgtui  fnrtntun 
Mum,  vi.  236:  ExooaJut  niitfa/li  Lo  Suetir,  Jonrn.  Acad.  Xat.  8eL  Phila.  1821, 10:  E^ 
muiUilHi  GiLnther,  vi,  886:  i5jcoca*u«/urca/iw  Liitkeu,  Viden^k-  Modd^L  Niiturh. 
1^76,106;  Weinl.  Lo.) 

#1S«  €•  eomafus  (Mitch.)  WvinlntNi 

GnBenish  above,  paler  below  ;  ventrals  somewhat  dusky  j  lower  edge 

of  pectorals  pala    Body  modomtely  eloDgate  j  head  medium ;  eye  very 

targe,  longer  than  snoat,  about  3  in  head.    Barbel  very  long,  ribbon- 

te,  reiu^hing  in  the  adult  as  far  as  the  base  of  the  ventrals ;  a  small 

jiliir  barbel,  shorter  than  tlie  eye,  on  each  side  of  it  at  base.     Pectoral 

%m^  to  last  ray  of  dorsal,  the  third  my  longest,  the  second  split. 

Brtion  of  dorsal  nearly  midway  between  ventrals  and  anal ;  ventrals 

Bliglitly  nearer  gill-openings  than  base  of  caudal,  their  tips  nearly  reach  ^ 

ing  end  of  anal,  which  is  smaller  than  dorsal ;  caudal  w^ell  forked,  the 

flower  lobe  longest     Head  4j  depth  h%    I>.  12;  A.  0;  Lat.  1.47.    L.  8 

Dcbes.    {JAiiken,)    Atlantic  Ocean;  occasiotml  on  oar  coast 

(rlitii  <M>ni(i/ii«  Mtfch.  Trans.  Lit.  and  Phit.  Soc.  X.  Y.  i,  448:  Exorceint  wmatut 
»T,  vi,  286:  EJCJK^ttvt  ccmatm  DoKay,  New  York  Fauna,  Fishes,  231 :  Ex0€cetus  nji- 
liUdhilalit*  Wootl,  Joiini.  Acad.  Nat.  Sci.  Phila.  18^/^63:  ExQoaUiu  oomatm  LUtkea, 
J\^Mk,  MiHhkl.  Nfttur.  Foft^n.  1870,  106,  tig.  1. 


Ordbb  R.-LOPnOBRANCniL 

{The  Lophohrancks.) 

Oilktnfted,  not  laminated,  composed  of  small  rounded  lobes  attached 

^tothB  gill^arches.     Scapula  suspended  to  the  cniuiom  b}^  a  postten>' 

PWU*    SaiK^nor  briinchihyals  and   pharyngeals,  an*l  basal  branchi- 

Ijyali}  wanting  or  not  ossified.     Mouth  very  small,  bounded  above  by 

tl*C  j>rcmaxi]laries.     Post-temporal  simple,  co-ossified  with  the  cranium ; 

hub  of  the  cranium  simple.     Pectoral  fius  with  elevatetl  bases.    Tnter- 

aviclea  well  developed.    Anterior  vertebrai  modified,  the  diapophyses 

l^och  oxpandc^t    Air-bladder  simple,  without    air-duct.     Snout  pn)- 

ttiWed,  bearing  tlie  small  toothless  mouth  at  the  end.    GilLcovers  re- 

LntiQed  to  a  large  simple  plate.     Skin  with   bony  platen.      Muscular 

y»t«ni  little  developed.    The  families  mentioned  below  have  neither  spi- 

«Q«dorRiil,  nor  ventral  flns;  the  Solenostmnatidcd  of  the  Indian  Ocean 

lall  the  ttns  well  developed.    (A^^'w^,  crest;  (^pdy-^ia^  gills.) 

ii^ntftcAJi  CHinthtir,  viii,  15O-20U.) 
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ANALYSIS  OF  THE  FAMILIES  OF  LOPnOBBANCHXI. 

a.  No  spinous  dorsal  fin;  no  ventral  fins;  gill-openings  nairow. 

d.  Axis  of  lioad  in  a  line  \7ith  that  of  the  body SYXGNATHlDAy  58. 

hb.  Axis  of  the  head  forming  an  angle  with  that  of  the  body..HiPFOCAMPiDiE,  59. 

Family  LVIII.— SYNGNATHIDiE. 

The  Pipe-fishes. 

Body  oloDgato,  very  slender,  covered  with  bony  plates.    Head  slend 
its  axis  continuous  with  that  of  the  body.    Snont  long,  tube-like,  bea-^c::^ 
ing  the  short  toothless  jaws  at  the  end.    Gill-openings  redacecl  to        ^ 
small  aperture  behind  the  upper  part  of  the  opercle.    Tail  long,  i]L^::>t 
prehensile,  usually  provided  with  a  small  caudal  fin.    Msde  fishe80L^Xi 
an  i^gg  pouch,  usually  placed  on  the  under  side  of  the  tail,  sometm^^^^ 
on  the  abdomen,  and  formed  of  two  folds  of  skin  which  meet  on  t:.l:&€3 
median  line.    The  eggs  are  received  into  this  x)ouch  and  retained  nimtidEI 
some  tiuie  after  hatching,  when  the  pouch  opens,  permitting  the  yoan^^r 
to  escape.    Dorsal  fin  single,  nearly  median,  of  soft  rays  only;  pectorcfc1« 
present,  small;  ventrals  none;  anal  fin  minute,  usually  present.    G^d^kts^ 
10  or  more;  species  120.    Small  fishes,  found  in  all  warm  seas,  80ixi>^ 
times  entering  fresh  waters. 

(Syngnathi(l(Pf  group  Syngnathina  GUntlier,  viii,  153-193.) 

a  Humeral  bones  united  below;   caudal  fin  present;  pectoral  fins  well  derelop^^*' 
dorsal  nearly  opposite  the  vent SiPHOSTOMA,  jS^* 

187.— SIPHOSTOIHA''  Bafinesqne. 
(Syngnathua  of  most  recent  anthers.) 
(Rafinesque,  Caratteri  di  alcuui  Nuovi  Genori,  18,  IHIO:  type  Syngnathua  pelagietu  "f^"* 
Body  elongate,  very  slender,  six  or  seven  angled,  not  oompresa*^^^ 
tapering  into  a  very  long  tail;  the  dorsal  keels  of  the  trunk  not  conti"^^' 
nous  with  those  of  the  tail.     Head  slender,  tapering  into  a  long  isQ%^^^ 
like,  sub  terete  snout,  which  bears  the  very  short,  toothless  jaws  at  -fcS^® 
end.     Humeral  bones  firmly  united  with  the  "  breast-ring."     Body  c^^^'^' 
ered  with  a  series  of  bony,  keeled,  radiated  plates,  arranged  in  lin*^^^ 
series.     Dorsal  fin  distinct,  rather  short,  opposite  the  vent,  whiclB-        ^ 

near  the  middle  of  the  body;  caudal  fin  present,  rather  small;  anal    ^^^ 

"^^  jt 

*  The  genus  Syngnathus  of  Linnu^us,  originally  equivalent  to  the  modem  ord^~  ^ 
Lophohranchiij  was  first  subdivided  by  Rafinesque  in  1810.    The  name  SIpAotftnna 
given  t^  S.  pelagiouSy  and  its  relatives,  the  Syngnathus  of  late  wiiterB,  that  of  jT^ 
to  S.  typhU,  the  Siphonostonia  of  late  writers,  while  Syngnathiu  was  retaiiied  fa^ 
CBquoreus  and  its  relatives,  the  group  now  nsaaUy  called  NeropkU, 
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Pffint^;,  close  bebintl  vent;  pectorals  dcveloi>e(l,  short  aDtl  nitber  broad, 
Blule  lisbe»  with  an  egg  pouch  aloug  the  UQiler  side  of  Iho  tail,  formed 
my  two  cat^ioeoaa  foUU^  and  splitting  lengthwise  to  extrude  the  yoang 
■nhe^  Species  numorons,  inhabiting  all  warm  seas;  abonnding  in  bays 
piiiang  tlie  sea-weeds,  and  entering  the  rivers.  The  species  of  this 
Kcuus  are  snlyect  to  many  variations,  and  their  proper  diii^eritnination 
b  %*ery  difficult.  (<r(ffiy,  tube;  <mi/ia,  mouth.) 
A,  Bmint  Hhi4»kl8  not  ci>v«'r«<l  by  skin;  lower  jaw  projecting,  (Sipho^toma.) 
b.  AtliLtitic  eoust  sjiiwita* 

■1-i*  S«  Cnseum  (Storor)  J.  &  G.^Common  Pipf-fisK 

■  Olivaceous;  sides  mottled  and  blotched  as  in  other  species;  base  of 
■Urnnl  with  darker  spots.  Muzzle  shorter  than  the  rest  of  the  head. 
Bcciput  usually  more  or  less  keeled.  Dorsal  fm  longer  than  the  head, 
pDveaing  4  +  5  rings.  Distance  from  snout  to  dorsal  3  in  total  length, 
fci^lly  in  females  scarcely  carinate.  Tail  one-third  longer  than  rest  of 
body.  Lateml  line  and  upper  caudal  edge  not  continuous,  Heail  1). 
■>.  3ri-40.  Ilinga  18+37,  L.  10.  Atlantic  coast,  common  northward; 
■kiHcnbed  from  specimens  from  Wood's  UolI,  Mass. 

m  {Sfn4fnathttA /ntcii*  Storer,  Rrpt.  Fiah,  Mam.  1838,  102:  Siphcnostoma /u^cum  Jot,  &, 
Bilti,  Pri>C.  IT.  S.  Nat.  Mi»a.  li^SO,  22:  Si/ngnathuif  prckianun  Stor<*r,  1.  c.  lVh\:  Stfugmitkun 
mttkiana*  Oiiuthur,  viii^  157:  iSijntjnathuM  j'tuttiaitiJt  and  viridtniiaH  Dt-Kay,  New  York 
Mittsaf  Fiab*  SID-^M:  f  StfnffnathuM  ttjflfth*  GfintUor,  viiip  1B4;  from  Loui»iaua.) 

619.  9*  loalslanffi  (Otiutht^r)  J.  &  O, 

Color  of  other  species;    base  of  dorsal  spotted.      "Muzzle  longest  in 
s^male-s,  much  longer  than  the  rest  of  the  head.    Occiput  somewhat 
ftlcdr     Dorsal  fin  shorter  than  the  head,  on  3+3  rings.     Distance 
snout  to  dorsal  2J  in  total   length,      lielly  in  females  scarcely 

nffiniw  ((jiinther)  J.  ^  G. 
***n  '  of  tho  atioiit  iM  a  Uttlo  loss  tlitin  that  of  tbo  retriaiiiiti/T  patrt  of  tlio  lu^afh 

ul  i'-nintli  nf  tliu  total  leiijifh.     A  <listhu:t  ridgi^  runs  along  the  oi«4iaii 

'  ihc  aiiuul  and  nuchal  tflitelda.     Siii»rftorl»itaI  riilj^^^  funtinntnl  over  rbo  temples. 
or  f»«rt  of  llie  upLTt'iihim  with  a  laint  ridgf,     Shit-ld^  witbont  spines.     Tail 
*J5tr  than  body,     Candiil  pouch  h.'ilf  iw  hfng  an  the  bmly.     Lateral  line  interrupted, 
bcjow  tli«  |>OHt4srior  Ihinl  of  tho  domal,  whieh  o<'cuph\8  U  rings,  5  of  which  are 
Itijipii.     Caudal  llu  well  developed  ;   anal  liii  rudimentary  in  the  male,      Back 
IndiAtiuct   brown  croj*8-biir«;    a  brown    hand   from  the  eye  alnu;;  the  iiuuut/' 
)<^Dg1h6  luche^^.     Head  p)  lines.    Trunk  If  iuuh.     Length  to  origin  of  dorsal 
nrhe«i.     LoQiaiana.     (fiiiniker.) 
;  AiiolhiT  form  or  apeoiwj  has  the  body  stouter  and  the  color  darkor^  tin*  dotiial  in  the 
^OialM  very  high,  and  blackish,  with  paler  fipotg.     Mujtzic  about  eijnal  to  the  rest  of 
•**  htmik.    Oceiput  ©nmcwhal  cannated.     Dornal  fin  ahorter  than  the  head,  on  li+.'i 
■*'*i|fc     Distance  I'ruiu  Huout  to  dorwal  2^  in  lengtJi.     Deny  in  the  iViuales  with  a  aharp 
•U«k  cftrtua*    Head  7,     D.  30-31.     Ring»  15  +  :I3.    Saint  John';*  Kivur,  Florida. 
imfiu^mntoma  ap.  Jordan,  Proe.  U.  8.  Nat.  Mua.  IdSO,  33.) 
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carinated.     Tail  one-flfth  longer  than  the  rest  of  the  body.   Latail 

line   and   upper  caudal  edge  not  continuous.     Head  7.    D.  33-37. 

Bings  18  +  33-20  +  38.     L.  12  incites.    Virginia  to  Texas;  desoibed 

from  specimens  from  Beaufort,  N.  C. 

(SyngnathuB  louisiancB  GUnther,  viii,  160:  Siphanoitoma  hnManm  Jordan,  Pkoe.  U.  & 
Nat.  Mas.  1H80,  22.) 

hh.  Pacific  coast  species. 

616.  8.  californiense  (Storer*)  Gill.— ^1^  Pipe-JUh. 
Olivaceous,  varying  to  brownish  red,  yellowish  below;  head  and  body 

variously  marbled  and  speckled  with  whitish,  the  markings  posterknij 
taking  the  form  of  short  horizontal  grayish  streaks,  anteriorly  oftei 
forming  narrow  bars;  usually  a  brownish  lateral  band.  Top  of  held 
not  carinated.  Snout  very  long,  from  1^  to  2  times  the  length  of  As 
rest  of  the  head,  its  length  proportionately  greater  in  the  adult,  ud 
usually  greatest  in  males.  Dorsal  shorter  than  head.  Lateral  line  not 
continuous  with  upper  edge  of  tail.  Belly  not  carinated.  Opercle  wift- 
out  ridge.  Dorsal  rays  42  (varying  from  38  to  44).  Bings  20+41 
(those  behind  the  vent  varying  from  40  to  48  in  number;  40  to  43  ii 
var.  gHseoUneatum ;  46  to  48  in  var.  caH/omiense),  L.  14  to  18  inchei) 
much  more  than  in  our  other  species.  Pacific  coast  of  United  Stattt, 
everywhere  common,  especially  northward. 

(Syngnalhns  californiensia  Storor,  Proc.  Bost.  Soc.  Nat,  Hist,  ii,  73,  1845:  SympiAl 
oal if omiensis  GiWy  Proc.  Aca<l.  Nat.  Sci.  Pliila.  18i>2,283:  SyngnathM  ffriaeoliHeatMi Ajm, 
Proc.  Cal.  Acad.  Nat.  Set.  1854, 14:  Syngnathua  griseolineatua  Giintlier,  vir,  160:  Sfag*^ 
thuaahbotti  Girard,  U.  S.  Pac.  R.  R.  Surv.  Fi^h.  316:  Syngnathua  cal{fornk»aU  Gitui, 
U.  S.  Pac.  R.  R.  Surv.  Fish.  344.) 

617.  S.  leptorhynchast  (Girard)  J.  &  G. 

Yellowish  brown  or  blackish,  spotted  or  vermiculated.    Head 
above,  but  usually  not  carinated.    Snout  1^1^  times  the  length  of  tkii 
rest  of  the  head.     D.  30-35.    Kings  17+37-43.    L.  10  inches.    Otto* 


*  Auotlicr  form  or  Hpccies,  occurring  at  Monterey  and  Santa  Barbara,  agrm 
the  preceding  in  size,  color,  plates,  fin-rays,  &c.,  but  differs  in  having  the  nmn 
not  longer  than  tlio  rest  of  the  licad.    The  eyes  are  rather  smaUer  than  in  & 
nienaCf  and  the  keels  are  perhaps  less  sharp. 

t  Another  common  form,  which  is  probably  a  variation  of  this  species,  b — 
S,  dimidiatum  Gill. 

Similar  to  S.  hptorhynchuSy  but  with  the  snout  very  short,  scarcely  as  1cm 
rest  of  the  head.  Head  slightly  crested  al>ove.  D.  30;  rings  I5-|-38.  Lb  8 
Coast  of  California,  chiefly  south  of  Point  Concepcion. 

(^Syngnathua  breciraatria  Q'lTiiTdy  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  lAtC*i 
cupied):  Syngnathua  dimidiatua  Gill,  Proc.  Acad.  Nat.  SoL  FhilA.  1M%  W 
dimidiatHi  QUnther,  viii,  65.) 
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fS^SSSnTmiTy  ojs  in  S,  mltfornienae.    Niicbal  platos  somowluit  keeled 
hi  van  kpiorhynchus ;  not  keeled  invar,  aruntUnaceum.    iJoii8t  of  Cali- 
[)ruia,  ehiefly  south  of  Point  Coucepeion ;  Jibiiiidjiiit. 
{H^tt^RathuM  UpUnhifMvimjn  Girard»  Proc.  Acu4.  Nat.  Sci,  Philn.  1854,  I5(i:  Stfnffnathua 
kpt^hjfucUiAM  OiiJirU,  U.  S.  Pac.  E.  R.  Siirv.  Pish.  3J6;  StfnfjHathm  hptorhtfrnhtm  GlIU 
\H\  Aead.  Nat.  Sci.  Pliilii.  18G2,  284 :  S^ngiuithm  arandinaceus  Ginird  &  Gill,  U*  ccj 

Ml.  Br(»Mt  uliiolds  covered  by  loose  skin ;  lower  jaw  iiidnded.    (Dtrmalwkihm*  Gill.) 

€IS.  9,  piitt€tipintie  (Gill)  J.  &  G. 

Browrn;   dorsal  fin   speckled.     Body  coraparatively  robust     Snont 
BodemtCs  ft  little  lonj^rei*  than  the  rest  of  the  head.    Eye  large,    Oc'cii»nt 
ritb  a  raised  keel ;  Joint  between  the  oceiput  and  the  first  dorsal  shiehl 
ior©  perfect  thjiQ  nsual,  so  that  the  head  can  be  placed  at  an  angle  with 
body.    Greatest  dei>tli  about  equal  to  length  of  post-orbital  part  of 
pad.     Skin  on  breast  and  anterior  ventral  jdates  thin,  who  wing  the 
iailon  of  the  bones.     Tail  twice  a.s  long  as  trunk.     Head  85   D,  41; 
ig«  19-1-30.    lu  12*     San  Diego,  Cat.     Only  the  original  types  known, 
(DtrmafwMhuM  punotipinnU  Gill,  Proc.  Acad.  Xat.  Sci.  Pliiln.  186^,  283.) 

Family  LIX.— HIPPOCAMriDiE 

{The  Sea  Hones,) 

Syngnathoid  Ii8hes  destitute  of  caudal  atul  ventral  fins,  and  with  the 

tail  prehensile*     Form  of  tiie  body  and  head  singular;  in  the  typiail 

the  body  is  compressed,  and  the  head,  w  hieh  is  placed  nearly 

right  angles  with  the  axis  of  the  botly,  is  surmounted  by  a  bony 

ftt,     Theise  little  tishes  have  thus  a  remarkably  horse  like  physiog- 

omy,  like  that  of  the  conventional  ** knight-^  at  chess.     Month  very 

mill,  terminal.    Dorsal  flu  median,  of  soft  rays  only;  anal  fin  minute; 

I  p<5Ctoral  sh  ort ,  w  i  th  a  brt  »a<  I  base,    G  i  1 1  - o j  1  e  ni  n  gs  very  small,    E  g^- pouclb 

|»>f  the  male  nsnally  at  the  base  of  the  tail.    Genera  about  4;  species. 

^fwil  'M\,  nn>st  of  them  belonging  to  Iltppovampm,     Fishes  of  the  oi>en 

of  warm  n^gions.    They  attsieh  themselves  by  their  tjiils  to  sea- 

1  and  other  floating  substances,  and  are  often  carried  to  great  dis* 

e«  by  currents. 

fnyfmthiflif.,  i^rotip  ffippocampina  QUotheri  viii,  194-206.) 

Hodj^  ronipiTJ^fMl ;  oe€l|iut  with  a  narrow  bony  crest,  which  ia  §uniioimtcd  by  a 
**ooiun4^l "  I  »lileld«  with  tnborclea  or  npioce Hifpocamfus,  1S8L 


I 


\caih  Nat.  8ci.  PliUa.  18(12,  283:  typo  IhrmatOBMhm  punctiplnnia  GilL 
Bull.  Nat  Mus.  No.  10 25 


386     CONTRIBUTIONS   TO   NORTH   AMERICAN   ICHTHYOLOGY— IT. 

!§§•— HIPPOGARIPITS  Rafinesqae.* 
Sea  Horses. 

(Rafinesqae,  Indice  (Vlttiologia  Siciliam^  1610,  37:  type  Sgngnathus  JUppoorapwLs 
Hippocampus  hepitiganus  Raf.) 

Body  strongly  compressed,  the  belly  gibbous,  tapering  abraptlf  to 
a  long,  qaadrangnlar,  prehensile  tail.  Head  with  a  distinct  coired 
neck,  placed  nearly  at  a  right  angle  with  the  direction  of  the  bodj, 
snrmoanted  by  a  compressed  occipital  crest,  on  the  top  of  which  is  an 
angular,  star-shaped  coronet ;  top  and  sides  of  the  head  with  epineSi 
Body  and  tail  covered  with  bony  plates,  forming  rings,  those  cm  tke 
body  each  with  6  spines  or  tubercles,  those  of  the  tail  with  4.  Pednd 
fins  present;  anal  minute,  usually  present;  dorsal  fin  moderate, oppoota 
the  vent.  Eggpouch  in  the  male  a  sac  at  the  base  of  the  toil,  tenii- 
nating  near  the  vent.  Species  numerous,  in  all  warm  seas.  {iTncAxaitst^ 
the  ancient  name,  from  Innoqj  horse;  xa/iiro?,  a  wriggling  sea-monster, or 
a  caterpillar.) 

619.  H.  Iieptaffonas  R&f.^Sea  Horse. 

Yellowish  brown ;  eyes  and  cheeks  with  radiating  wary  lines  of  ligM 
brown ;  snout  with  a  narrow  white  cross-band  near  its  middle  (jtt 
Goode) ;  sides  with  a  few  small  pale  spots ;  dorsal  dusky  above.  Tabtf* 
cles  of  body  and  tail  prominent,  slightly  recurved,  usually  provided 
with  slender  filaments,  the  tubercles  of  each  alternate  or  each  third  rinf 
on  the  back  usually  larger  than  the  others.  Occipital  crest  ver}*  higk» 
with  5  tubercles,  the  anterior  with  long  filaments.  Snout  as  longastke 
opercle,  which  is  marked  with  radiating  strisB.  D.  18;  P.  18;  A.  4 
Rings  11  -f  36.  L.  6  inches.  Warmer  parts  of  the  Atlantic ;  north  la 
England  and  Newfoundland ;  rather  rare  on  our  coast.  Very  abandsol 
in  the  Mediterranean.  European  examples  examined  by  us  are  pra- 
fusely  spotted,  the  snout  plain ;  ours  is  possibly  a  different  sfiecies. 

{Sifngnathus  hippocampus  L.  Syst.  Nat. ;  Rafincsque,  L  c.  37 :  Hippocampus  auti^mvm 
LeachyZoul.  Misc.  1814,  104:  Hippocampus  antiquorum  GliutheTf  viii,  SOO:  Hippsemf^ 
antiquorum  Goode,  Proc.  U.  S.  Nat.  Mus.  1878,  45:  Hippocampus  frrcriroflfit  Cvrii^ 
R^gno  Anim. :  Hippocampus  kudsoniua  DeKay,  N.  V.  Fauna,  Fisbea,  32< :  Hipfsem 
hudsonius  StoTi:Tf  Hist.  Fisb.  Mass.  41G:  ^  Hippocampus  Ictcicaudatus  Gf^nthtrfiiiif^ 
''  tail  without  knobs." ) 

630.  H.  infpcns  Gnl. 

Chestnut  brown,  mottled  with  darker,  and  dotted  with  whif 
rather  slender,  its  depth  about  equal  to  the  distance  tnm 

*  =  Hippocampus  Leach,  Zool.  Misc.  1814,  103. 
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l^ftcqr mftfgii]  of  orbit;  tail  longer  tlmii  bead  and  body  together;  snout 

lUier  shorter  than  opercle ;  supraorbital  spine  nearly  half  diameter  of 

>|  coronet  well  developed,  with  five  spines.    D,  19;  A,  4.    Bings  10 

'  3^    San  Diego,  Oal,  and  southward ;  reaching  a  length  of  nearly  a 

Toot. 

JOinml^  U.  S.  PiRV  R.  R  Sorv.  Fishea,  IHSa,  M2,) 

Obdeu  s-hemibranciiii. 

(The  Hcmibranchs,) 

Supc^rior  branchiliyal  and  pharyngeal  bones  reduced  in  number;  in- 

ft?rior  phalangeals  separated.    Ventral  fins  abdominal  or  subabdominaL 

Jfoutli  honndiMl  above  by  preniaxillaries  urtly ;  interdavieles  developeil. 

^'»>  laienmatie  <luct  to  the  airliladder.     (dtpe.)     There  are  also  several 

Utrikiog  {peculiarities  in  the  structure  of  the  shoulder  girdle  and  the  skull, 

py  which  theae  fishes  differ  from  the  Acanthopteri^  with  which  group  un- 

m:  one  name  or  another  they  have  usually  been  combined.    (jj/i^,  half; 

^rz^^^  gillsO 

AN.UA'^815  OF  FAJ«IUE8  OF   UKMlUnAXCHlI. 

*^<?i  of  hend  produced  into  a  loug  tiiUo,  whicb  bi^arn  ttie  short  ja^va  at  its  ood. 
liody  short,  compresaed,  scaly ;  no  teeth;  tipiuouH  dcirsal  pLt«^.'iit. 

CKXTRI«K:it>.E,  GO. 
t-    Ikwly  elongate?;  teeth  present. 
^.  Ik»rsal  HiiiDea  none  ;  a  long  caudftl  fllameiit ;  »o  Hnalrs.  ....Fistudlriid^,  (jL 
^*.  Dor«al  spines  present^  di»eoniiectLMl ;  no  candiil  tUniueiit. 

Cm  Body  covered  with  ctenoid  8ca>lej9 AuLOSTOMAiTDxtr,  (>3, 

cc*  Body  acaleleiaa,  witU  bony  HhieKU. AeivOKH¥Nc?iiii*,E,  iVi. 

►  lie*  of  head  modnraUdy  produced;  veutrnlsl»  1  j  dorsal  preceded  liy  free  spiiK'n; 
tiody  Boaleleas,  naked  or  mailed ..*.....  GA8T£R03T£iitj£^  61. 


Family  LX.— CENTUISCIDJi. 

{Tli€  Snipe JUhes.) 

ly  comprassed,  oblong  or  elevated,  covereil  with  sinallron*;di  scale.^-, 

*^  I  literal  line ;  Konie  bony  strips  on  the  aitJe  of  the  bark  ajid  on  tlit* 

^•^jBfiu  of  the  thorax  and  abdomen,  the  Omner  sometimes  coDtliient  into 

^^lield.     Hones  of  the  skull  much  prolon|i:e<l  anteriorly,  forming  a  lon^x 

^^^  which  bears  the  short  jawn  at  the  end  ;  no  teeth.     Gill  openings 

!  5  brunehioHtegals  4.    Two  dorsal  ling,  tlie  iirnt  of  4  to  7  8pine8,  the 

id  of  whleh  Is  very  hnig  and  strong ;  soft  dorwal  and  anal  moderate } 

i tntl  iUn*  small,  abdominal,  of  5  soft  rayn ;  po<?toniLs  short ;  caudal  Ihi 

^inate,  it^  middle  ray.s  not  prodneed.    Air-bladder  large ;  pseudo- 
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branchiae  present.    Gills  4,  a  slit  behind  the  fourth.    No  pylorie  ctfc^i 
intestinal  canal  short.    A  single  genus  of  three  or  more  species,  cbie&J 
of  the  Old  World,  one  of  them  straying  to  America. 
(Ceii<W«ct<f or  party  genus  CentrUcua  GUnther,  iii,  5I8-0§4.) 

1§9.— GENTRISGIJS  LinnsDiis. 
Snipe-fisliea. 
(Linnteus,  Syst.  Nat.  1753 :  type  Ceniri80U8  Bcolopax  L.)  . 

The  characters  of  the  genus  are  included  above,  {ztvrpi^o^^  an 
ancient  name  of  some  spinous  fish ;  from  xivrpovj  a  spine.) 

691*  C.  SCOlopax  Liun. — Snipe-fish;  Trumpet-ftah ;  Bellow$-/Uk. 

Eose  red  or  reddish  olive  above,  silvery  on  the  sides  and  belly.  Body 
strongly  compressed  and  somewhat  elevated,  covered  with  small  striated 
scales,  each  stria  terminating  in  a  rather  sdx)ng  spine;  second  dorsal 
spine  very  strong,  serrated  posteriorly,  its  length  about  ^  total  length 
of  fish;  snout  several  times  longer  than  the  rest  of  the  head.  Head  2| 
in  length ;  depth  3^  to  4.  D.  Y-12 ;  A.  20.  Mediterranean  Sea;  occa- 
sional northward;  accidental  on  our  coast. 

rLinn.  Syst.  Nat.;  GUnther,  Hi,  518.) 

Family  LXI.— FISTULARIID^. 

{The  Trumpet-fishes.) 

Body  extremely  elongate,  much  depressed,  broader  than  deep.    Xo 
scales.    Bony  plates  present  on  various   parts  of  the  body.    Head 
very  long,  the  anterior  bones  of  the  skull  much  produced,  formiog  • 
long  tube,  which  terminates  in  the  narrow  mouth;   both  jaws,  ami 
usually  the  vomer  and  palatines  also,  with  minute  teeth  ;  membraoo 
uniting  the  bones  of  the  tube  below,  very  lax,  so  that  the  tube  is  capa- 
ble of  much  dilation.    Branchiostegals  5-7;  gills  4,  a  slit  behind  tbft 
fourth.    Gill-membranes  separate,  free  firom  the  isthmus;  gill-rakers  <*- 
solete.    Pseudobranchise  present.   Air-bladder  large.   Spinous  dorsal  iiia 
entirely  absent;  soft  dorsal  short,  posterior,  somewhat  elevated;  aoalfo 
opposite  it  and  similar;  caudal  fin  forked,  the  middle  rays  produced 
into  a  long  filament;  pectorals  small,  with  a  broad  base,  preceded bjs 
smooth  area  as  in  Oasterosteidce ;  ventral  fins  very  small,  wide  wgn^^ 
abdominal,  far  in  advance  of  the  dorsal,  com[>osed  of  6  soft  n^s* 
loric  cceca  few;  intestines  short.  Vertebne  very  niuneroii8(4 
Fishes  of  the  tropical  seas,  related  to  the  Sticklebacks  in 
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frolorigexl  snout  and  different  ventral  fiiis.    A  single  genus,  FiMu* 
\lnHa^  witb  two  or  more  Hjiecies. 

{FuUt4triiUPy  portj  getiiis  Ftstularia  GIlntliLT,  iU,  539-535.) 

I»a.-FISTITLARIA  Lintijctta. 

Trumpet  JhiheH, 

Bx»t.  Nat.  1758;  tjrpo  FUtnlaria  tabitccuria  L.) 
rClmnicters  of  the  genus  included  above.    The  bon}*  shields,  cbarac- 
stie  of  this  genus,  are  thus  enumerated  by  Dr.  Giinther: 
I*  A  narrow  strip  ah^nji:  the  median  line  of  the  back  behind  the 
til  (eontlu.Mit  neiual  opines), 

•2,  TUo  pair  of  broader  lateral  dorsal  shields  are  peculiar  bones, 

processes  of  the  occipital  bone— Himilar  to  those  we  have 

1  in  Muffil^  where,  however^  they  are  not  separated  from  the 

I.  and  arine  more  outwardly  than  in  Futulnria,    These  shields 

ibe  longest,  pi-onded  anteriorly  with  a  ridge,  whieh  is  prolon;;ed 

%\  fl'txtends  far  baekwainls  between  the  muscles  of  the  back.    This 

U  llexible,  and  does  not  interfere  with  the  lateral  movetnents  of 

fifdi;  it  appears  to  servi'  {is  a  base  for  the  atUiehment  of  muscular 


I****!.  The  narrow  sliield  on  the  side  is  the  eonu^oiil,  and  composed  of 
-<*  tlie  i>ost4?rior  of  wliieh  is  somewhat  dilateil  and  fixed  to  tho 
ijrsal  shields. 

[**4,  The  ventral  shields  are  the  pnbic  bones  j  their  i>osterior  half  is 
Jest,  poroos  iuferiorly ;  they  are  nanxiwer  before  the  middle,  leav- 
tanceolate  8i»a:*e  between  them,  and  are  a^in  a  little  widened 
,;:,;,  where  they  join  the  humerus  and  urohyal/'    {(jlinihvr^Wu 
L)    [hekthij  Juttula^  a  tube  or  pipe.) 
•  Slia  t'orcrrd  with  dcrmul  oeslflciitimis. 

P.  inliarr.ttritt  Liuu.— 3Vwmprf-/«/i. 

&Hidish  brown  above^  variegated  with  numerous  blue  spotj*  on  the 
and  back.  Mouth  slightly  oblique,  lower  jaw  tho  loiiger,  over- 
trr  '  ip|»i*r;  snout  nnich  prolonged,  tapering  but  little  forward; 
Li  luie  serrations  or  none.  Margin  of  orbit  with  sharp  com- 
4  iH>intii  in  front  and  behind*  Mandible  about  4  in  snout;  snout 
lit  length  of  body.  Head  2 J.  D.  11;  A,  13.  Warm  seasj  occa- 
iiJ  -       T    Atlantic  coast* 

hr-r,  iti,  :*eii/^ 
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na.  Skin  smooth,  inriihoat  rternial  ofisificatioDB.  ^M 

6^3.  F.  tierrala  Ciivier. 

Gniyisb ;  souietinies  witli  a  series  of  blae  spots  aloDg  the  bac^k  or  sides; 
boiul  silvery  below.  Forin  much  as  in  the  preceding,  but  head  and  body 
broader  and  more  depressed;  edges  of  snout  more  distinctly  serrated, 
a  foramen  in  the  axil  of  i)ectoraL  Snout  3f  in  leugtU,  Head  2§.  D, 
11;  A.  13.  AYarm»seas;  rare  northward;  perhai^s  the  same  as  the  pre- 
ceding. 

(Cnvier^  B^gne  Aniro.  Idl7 1  GUxitherf  iii,  533.)  ^M 

L  Family  LXII  — AULOSTOMATID.E.  I 

I  {The  Fluieviouthn.)  ■ 

Body  compressed,  elongate,  covered  ^th  small  ctenoid  scales.  Lat- 
cral  line  continuous.  Head  lonfj;;  month  small,  at  the  end  of  a  long, 
comin^essed  tnhe.  Lower  jaw  prominent,  with  n  barlnd  at  the  symphy- 
sis, Premaxillary  feeble,  not  protractile;  maxillary  bmad,  triangular, 
with  a  supplemental  bone.  Teeth  nnnute,  In  bands,  on  lower  jaw  and 
vomer.  Branelnostefrals  4*  (lills  4,  a  slit  behind  the  fourth.  Psendo- 
braneliia*  well  developed.  Gill-raiders  obsolete,  (iill-uiembranea  sepa- 
rate, free  from  the  isthmus.  Air-bladder  lar^ie.  Spinous  dorsal  pres* 
ent^  of  8-13  very  slender  free  spines.  Soft  dorsal  and  anal  rather  long, 
similar,  posterior.  Caudal  small,  rliombie,  the  middle  rays  longest,  but 
not  [jroduced  into  a  filameut.  Ventrals  abdominal,  of  six  rays,  all  articu- 
lated. Pectorals  broad,  rounded^  the  space  in  front  of  them  scaly.  Two 
pyloric  cceca,     A  single  genus,  with  two  species,  found  in  tropical  seas, 

( FiirtK/aruf«f  pt.  go  mis  Aiilontoma  GilulbLT,  Hi,  r»:i,Vr>^ki, ) 

191.— AULOSTaiflA  LiiciV^div 
(Lac^5p^di^  Hist,  Nftt,  Poias.  v,:?57,  Wmi  type  m^Utlarla  thlnemlM  L.) 
Characters  of  the  genus  in  eluded  above,    («wAo-,  tube;  <rr(J/ia,  mouti^ 

094.  A.  m  a  e  til  attain  Vnl. 

Olivaceous,  with  one  or  two  series  of  brown  or  blue  dots  along  ea  ^ 
side  of  the  back;  another  irregular  series  from  the  preopercukim  alo:a 
each  side  of  the  belly  to  the  anal  fin;  three  or  four  silver^'  lines  on  ea 
side  of  abdomen,  rephu'ed  on  tbo  head  by  irregular  oblique  streafcr^ 
anterior  part  of  dorsal  and  anal  with  a  horizontal  bhick  streak;  cauc^ 
liu  usually  with  two  rouml  black  spot^s;  ventral  tins  plain.     D.  X-l^B 
A,  25;  V.  0.    (Gtlnther.)    Caribbean  Sea,  north  to  Southern  FloriiB^ 
probably  identical  with  A,  chinenae, 

(Valf?nc»  inCivv.  Rt^;;no  Animal,  1817:  Aahstomacolorntum  MlUlor  iL  Trosch.  Scboi^c^ 
HisL  Barbad.  laid,  G73 :  Auhstonta  coloratum  GUntliLr,  iii,  4>:5C»,) 
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y  dutigate,  rieiirly  cyliinlricil,  with  a  very  sleutlor,  ile»pn^s$6il  cau- 

pediiiiclet    Skia  uaked,  with  a  few  series  of  purtly  caucealed  pUites, 

loatli  tormimil^  ^mall,  at  the  end  of  a  tube  which  is  about  as  long 

thti  head;  Un^th  very  ?<i«iall ;  branch losti*^; lis  4:     Gitl-mein- 

iglitly  counected,  free  from  tlio  isthmus.     Dorsal  (in  witli  many 

low^  free  spines,  eaeh  of  which  is  d(^pres8ible  in  a  gixiove ;  soft 

(mull  ahort^  elevated  in  front;  aiuil  simihir  to  the  second  dorsal,  prB- 

•IbJ  by  a  ^ifigle  spine ;  naudal  fin  54niJill,  forked.    An  obloiij^,  naked 

ill  front  of  the  pectorals.    Ventral^*  tliora<;ic,  but  inserted  some- 

liat  behind  poctoralji,  I,  4,  or  I,  5.    Genos  1;  »j>ecios  2.    Small  fishes 

fttieSTorth  Pacific,  intermediate  between  tlie  Stieklelnieks  and  the 

^-       .  OiU.  Pmc.  AcatL  N4t  ScL  Pliilii,  l^Ji,  '2:n,) 

»  Skin  (if  lietifl  naked ;  veutnilB  1, 5;  |icetoriil  Hti^  emnr^^iuato. . ,  AULOamrsrcntfBi  199V 

I92.-AIII.O[tll  ViVCIirS  GUL 

!ID»Pnic.  AciuL  Jfttt.  SoL  PUUtt*  ISOl,  imi  typo  JnhrhffnchmJlaMHa  Gill.) 
Body  very  long  and   slender,  uhnost  cylindrical j   caudal  peduncle 
Mipief  taperiug,  mnch  depresseil,  esjiecially  posteriorly.    Skin  naked, 
fk  series  of  small,  rugose  shields,  one  on  each  sitle  of  the  lateral  line, 
t*ach  side  of  the  dorsal  tin,  and  a  double  mw  on  tlie  lower  edge 
caudal  i>ednnele.    Lateral  line  present.    Head  not  mailed.    Mouth 
horizontal,  at  the  end  of  a  tube  which  is  slighdy  longer  tliau 
nwt  of  the  head*     Premaxillary  bones  much  expanded,  with  long 
Bhtiider  pn>ces8es;  lower  jaw  iirojet^ting,  witb  a  flap  at  symphysis. 
In  the  jaws  rather  sharp,  almost  in  one  series;   palate  tooth- 
Dorsal  spines  numerons,  entirely  sei^arate,  equal  and  very  short, 
t  inserted  above  the  pectorals.     Dorsal  and  anal  fins  posterior, 
equal,  oblong,  elevated  in  front;  cniuthd  llu  small,  emargiuate; 
]  ftns  emargiiuite,  the  upper  and  lower  rays  longest;  ventrals 
mneh  behind  pectorals,  each  with  1  spiue  and  (4)  5  rays.    (aa^«c, 
llBbe;  ^rz**^i  suonL) 

Laltffal  nhiolilA  imhtMldtdf  ant  spinous*    (Juhrhjffu^wi,) 

A*  lluvidiM  Gill 

.VM.    ^vith  about  20  darker  crass  bU>tches  on  the  back;  minutely 

e  alMivc;  oiM?rculauudante»f>eetoral  region  with  bright  golden 

j  ciJi*j?eiy  lustre,  bordered  above  by  a  blackish  baud.    Gill  rakers  slen- 
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der.    Dursal  spines  minute,  much  shorter  ill  an  pnpiL    Candal  pedancle 
longer  than  head.     Uead  4j  depth  H).     D.  XX V^;  A.  I,  9;  V,  I,  6, 

Pacific  coasts  from  Monterey  northward ;  not  rare. 

(Gin,  PrcM*.  Acml.  Nat.  Sci.  Philft.  ISijl^  1*59:  JaliicopM  §pnie9cau  Peters,  Borlia  Mo- 
naUbericlit,  186ii  f  Stei&d.  loLthyoL  Bt^itr.  y,  153.) 


Familt  LXIV.— GASTEROSTEID^. 
(The  sticklebacks.) 


I 


Body  elongfate,  somewhat  compressed,  tapering  liehiud  to  a  slender 
caudal  peduuele.  Head  rather  long,  the  anterior  part  not  pniduced  into 
a  tnbe.  Motith  moderate,  with  the  cletl  obliqne,  the  lower  jaw  promi- 
nent Teeth  sharp,  even,  in  a  narrow  band  in  each  jaw;  no  teeth  on 
iVomer  or  palatines.  PremaxiUaries  protraetile.  Pivorhital  nithcr 
broad;  miborbital  phit43  large,  often  eovering  the  anterior  part  of  the 
cheeks,  forming  a  connection  with  the  preopercle.  Branchiostegals  3. 
Gill-membranes  broadly  joined,  free  from  the  isthmus,  or  not ;  glU-mkei-B 
moderate  or  rather  long.  Opercles  unarmed.  8kin  naked  or  with  ver- 
tically oblong  bony  plates ;  no  true  scales.  Dorsal  tin  i»receded  by  two 
or  more  free  spines ;  anal  similar  to  soft  dorsal,  with  a  single  Bpine ; 
ventral  fins  snbabdominal,  consisting  of  a  stout  spine  and  a  rudimentary 
ray.  Middle  or  sides  of  belly  shielded  by  the  innominate  bones.  Pec- 
torals short,  unusually  far  behind  the  gill-opeuings,  pi'eceded  by  a 
qu;idrate  naked  area,  which  is  covered  with  shining  skin*  Caudal  tin 
narrow,  usually  Innate.  Au*  bladder  simple ;  a  few  pyloric  ccBca.  Gen- 
era 3,  GasterosfeuH^  ApeUm^  and  Spinaehia.  Species  ubont  20.  Small 
fishes  inliablting  the  fi-esh  waters  and  artus  of  tlie  sea  in  Northern 
Eurc»peand  America;  noted  tor  their  liugnaeity.  They  are  exceedingly 
destructive  to  the  spawn  and  fry  of  larger  lishes 

"  It  is  scartrely  to  be  conceived  what  damage  these  little  Cshes  do,  and 
how  greatly  detrimental  they  are  to  the  increase  of  all  the  tishes  among 
which  tliey  live,  lor  it  is  with  the  utmost  industry,  sagacity,  and  greedi* 
fiess  that  they  seek  out  and  destroy  all  the  young  iVy  that  come  their 
way."  (Oynther.)  Most  of  the  Sticklebacks  build  elaborate  nesta  which 
the  male  tish  defends  with  much  spirit. 

iGiiMterQ9k-id(B  GUutbtT,  i,  1-7.) 

a.  Iimomiuati^  lioncg  Joined,  formiDg  a  triangtilar  or  lanceolate  pliito  on  the  nterUAn 
U  ne  ol'  tht^  abilumen .... G jtsnuioijrrr cs,  tlKt. 

aa.  ltiiiomrnat«  bones  vvidoly  aeporatedf  forming  fi  bony  lidgo  on  ecush  i)3dt*^bptwreii 
whiqU  are  tbtj  vi'iitnil  fiua - •• APKLxra,  IsM. 
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^^^^^P  SticJdebacIca, 

Hlz"^^«H;  Ltanmua,  Bynt.  Nat  x,  1758:  type  OaattroBteiu  aeuleaiua  L.) 

■  Sticklebacks  with  the  inaooiinate  bones  coalesceiit  on  the  median  line 
Br  ^^^  belly,  behind  and  between  the  ventral  liiis,  forming  a  triangnlar 
w  l^Luceohite  plate.  Tail  slender,  keeled  or  not.  Skin  naked  or  varionyly 
Bo^^cml  with  bonyplates^  Bornal  spines 2-10  in  nninber,  variously  de- 
veloped.   Species  numerons.    Fresh  waters  and  shores  of  all  northern 

fc|5'i<«i8.    {^affT^py  belly ;  4<friav^  bone^) 

I  Tlie  group  may  be  divided  into  the  following  sections,  which  are 

He  v^ljaps  of  generic  value : 

B  0^iM-nK*taIiranc<6po9tGriorl,v  &eo  from  the  iarhmna.  , 

^-      Ilumat  »i>ino*  7-11,  cU v«*r)jfciU  ( Pifijtnttuia  Br«* vmirt) .,..,,..,,,,,.----. .pitngiHuB, 

***^*    Dmisal  »pitie«  Ti,  iii  u  rifj:Ut  line  {EutiUia  Jorciaii)   , . ., inotmiftans. 

•••     Ciill*iuemlirfl.Des  not  frt^  from  the  ibtbmus  ;  body  uinrp  or  less  mailed  ( Ga9ierQiiitu$), 

mkrovcphaht^j  biaailcatus^  aikintti,  aculcatuH* 

^i^S  lll*iiii«iDbrane«  posteriorly  free  from  the  isthmus, 
^^^L    iJiirval  spinL^7-ll,  divergimt  (Pjff/osft'ttjy*  Brevoort). 

•*^,  Q*  |iunc;'itlo9  h^^^Xim-Bpitied  StivtUbuck. 

K  ^>  livaireous  abo ve^  profus^dy  pnrictalate^  irregularly  barred  with  darker, 
Hil  v^fy  h(^low.  Body  very  slender,  somewhat  compressetl,  tai>ering  into 
H^^  Very  long  and  slender  caudal  pednncle,  which  is  much  depressed  and 
^^*tiugly  keeled,  brooder  than  deep.  No  dcrrnal  bony  plates ;  skeletal 
HHto€S  not  ad  covered  by  skhi.  Post-pectoral  plate  well  developed, 
^^■lated,  Oead  shortish,  tlie  snout  rather  bhint.  TUoraeie  processes 
'^undeveloped,  widely  divergent^  forming  a  U  sliaped  ligure  Dorsal 
^I*Uie8  moderate,  the  anterior  diverging  to  the  right  or  left  at  various 
B^i^teA,  the  posterior  more  nearly  erc^et.    Anal  spine  huge,  larger  than 

■  tlii«  duHful  spines.     Innominate  bone  feeble,  lanceohite,  not  eariiiated, 

■itH  edge^  ru.isi*4l.     Veiitral  spines  rnoderat'/,  serrulate,  their  length  more 

■"*^^i  one- third  that  of  the  head,    Oill-rakers  long  and  slender;  gill- 

H*^<^ttibrano8  freo  from  the  isthmus  post-eriorly.    Head  4;  depth  5-0. 

^KL  iX,  I,  9;  A.  I,  8.     L.  3  inches.     Northern  parts  of  Europe,  Athintie 

^pfc^U  of  America,  Great  Lakes,  and  northward;  a  widely  distributed 

•H?taes,  found  in  both  fresh  and  salt  water, 

H   ^  t^miiAafl,  Ry«t.  Not.;  Gttnthor,  i*  6:  GaJitemnUms  oirndtntalh  Cn\i<'r&  Valencieuues, 
Hi,.  ^1-1    ,     .,      -'-rfs  dtA"«^i  Aj;a^jsiz,  Luki*  Superior,  311  (MtisaachnBetta):  OoitterottteM 

I  (UU^  Cana^lmn  Nntumliet,  An^jfiist,  If^Oo:  typo  GatkrMtemt  wni^^n^ 

a^Ui  ^^  ^  V,  ^  Ua9in'0Mtcu9 puifffitida  L.     {jtv)')}^  riiiiip ;  ofSrior,  bono.) 
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ntbnlosus  Agassiz,  Lake  Superior,  1850,  310:  Gaateroateua  eondnnuB  Richanlaoo,! 
Bor.-Amer.  Fishes,  57  (SaHkatcbowan  River  and  Great  Boar  Lake ;  D.  VII-1,9;  L 
GaaUronteuB  niainemii  Storer,  Bost.  Jonm.  Nat.  Hist.  1,464  (M«iiie;  D.VII-I,! 
I,  8).  Till)  two  lost  perhaps  reprcsoDt  a  dislinct  subepeoieii,  distiDgoiahed  k; 
preseuco  of  7  free  dorsal  spines.) 

Sabs,  brachypoda  Bean. 

Similar  to  pungitiusj  but  the  ventral  spines  very  short,  their  le 
a  little  less  than  one-third  that  of  the  head.  D.  X-I,  10;  A.  I 
Baffin's  Bay  to  Alaska ;  abnndant. 

(Bean,  Bnll.  U.  S.  Nat.  Mus.  xv,  129,  1879.) 
bb.  Dorsal  spines  about  5,  in  a  right  line  {Euoalia  *  Jordan). 
6d7.  G.  inconsfans  Kirt.^Brook  SticJclebacJc, 

Males  in  spriu^  jot  black,  tinged  with  red  anteriorly;  femaki 

young  olivaceous,  mottled,  and  dotted  with  black.    Body  modes 

elongate,  little  compressed,  the  caudal  peduncle  comparatiTelj  f 

not  keeled.    Skin  smooth,  entirely  destitute  of  dermal  plates,  the  f 

tal  plates  covered  by  it.    lunominate  bone  small,  lanceolate,  coven 

the  skin.    Space  in  front  of  pectorals  small ;  thoracic  processes 

slender  and  widely  separated,  <50vered  by  skin.    Gill-membranes  i 

what  free  posteriorly ;  gill-rakers  short.    Dorsal  spines  four  or  five 

subequal,  in  a  right  line,  a  cartilaginous  ridge  ninning  along  the  h 

the  fin;  anal  spine  similar  to  dorsal  spines;  ventral  spines  short 

sharp,  serrated.    Head3J;  depth  4.    D.IV-I,10;  A.  1,10.    L.2Jin 

Kew  York  to  Kansas  and  Greenland,  in  fresh  waters  only;  abni 

in  the  Great  Lake  rcijiou. 

(Kirtland,  BoHt.  Jouni.  Nat.  Hist,  iii,  273,  1841:  Gaaterosteus  micrtkput  Cope, 
Acjid.  Nat.  Sci.  Phila.  18()5,  81:  Eucalia  inconntans  JoTiltxiif  l^c.  Acad.  Nat.  Sd.! 
1877,  Go :  GavUroHteus  pygmceus  Agassi/,  Li^ko  Superior,  1850,  314,  from  Lake  Sop 
this  is  perhaps  a  distinct  species,  difVering  in  the  small  number  of  lin-rays;  D. '. 
6;  A.  I,  G.  Eucalia  inconsfans  var.  cayuffa  Jordan,  Man.  Vert.  1876,  ^0;  spec 
from  Cayuga  Lake,  N.  Y.,  with  compressed  and  elevated  botly,  slenderer  tail 
higher  spines:  ?  Gastcrosteus  tciUiamsoni]  Girard,  U.  S.  Pac.  R.  R.  Exp.  and  Suit.: 

aa.  Gill-membranes  not  free  from  the  isthmus;  body  more  or  less  mailed.    {Gm 
teus.) 
0.  Tail  naked,  not  keeled,  t 


*  Jordan.  Man.  Vert.  E.  U.  S.  Ih7(),  248 :  tyi>e  Gastcrosteus  inamsiatis  KirtlaiML 
well;  xaAm, nest.) 

t Olivaceous  brown,  darker  above;  sides  spotted  with  black;  lielly  yelkiwiA; 
3  in  length;  depth  .'>  in  total  length;  eye  '.^  in  length  of  head;  tipof  fint< 
spi  ne  not  reaching  the  baw^  of  the  second.  D.  III-I,  10;  A.  1, 7.  (Gtn'rrf.)  W1 
son's  Pass,  California.  This  form  may  diAer  from  G.  inconstans  in  the  I 
of  dorsal  spines. 

t  Several  recent  writers  have  indicat^Ml  their  l)elief  that  the  i 
backs  are  simple  varieties  of  the  ordinary  species.    Thia  may  be  IffM 
not  yet  met  with  distinctly  intermediate  forms,  either  on  the  AtlaBtts  m^ 
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4i1^8.  O.  tnierorcfthalus  Glrard. 

C)Ii\ar4*oii«,  silvi^y  below;  skin  tbickly  punctulatej  males  bluddsliiu 
i«piit]^,  wit li  coppery  or  golden  liustre.     Body  short,  deep,  moderately 
inipreased.    (.iiudal  pcdnncle  mtlier  deep  iind  compressed.     Posterior 
iTt  ol^  body  unarnied.     Processes  IVoni  sbonlder-j^irdle  below  widely 
livergin*^,  leii^iiig  it  triaugular  arexi  on  tlie  breast;  naked  area  in  front 
jMHJtonih  sinull.     Ventral  spines  serrate,  without  distinct  basal  cusp, 
spinets  of  soft  dorsal  and  anal  smaU,    lunoiuinate  bone  lanceolate,  twice 
loiig  as  broad.     Dorsal  spines  attaebed  to  bony  pbites,  as  in  G,  acu- 
Um.    Held  :i;  deptb  3/.     D.  II-I,  11 ;  A.  I,  8.     Lateral  plates,  4  toO. 
^ttdflc  coast  of  tbe  United  States^  ascending  streams,  *^bnudaut  south- 

i  COlranl,  Vt*n\  Acini.  Nivt,  S«n*  Philfi.  !R54,  l'i:i:  Gmtcroittrm  plchmts  nnd  inopiimtu9 
irnnl,  L  c.  147 ;  Gastcro'itmii  p»f;W/*\  Giranl,  U.  8,  Piic.  R.  It.  Siirv.  Fisli.  il2,) 


43.  biacnlontifls  Sltuw. 

Olitsely  related  to  the  prefeding,  bot  ratber  liirgor;  the  innominate 

»iie  triangular,  two*thirds  as  broad  as  long.     Veutral  spine   with   a 

f^tiact  basal  cusp  on  its  outer  edge.     D.  II-I,  12;  A.  I,  9.    Northern 

ifojHj  and  Uiiitetl  Btates  fmm  Cape  Cod  northward.    Considered  by 

st  European  writers  as  a  variety  of  O.  aetdeatuJi. 

ICHhAW^  liriK  'Aoo\Av,  008,  1805:  Q!hitboi%  i,r»:  GaHtermimis  {jtjmttHrHd  Cuvier*  I?»>^ie 
i;  O^Bfcro^trua  Itiuruit  (!uv. et  Vjil,  iv,  4i^l:  (raHtcroHtnui  ciidcri  Ginml,  Dost.  .Joiirii* 
*W  rriiit.  vi/i54  ;  GuMtcnmUtik  avtihatui^  tranhuyun  ih>ni\v  &  Be^iu,  BuU,  Essex:  lost.  lJ:J7t>, 
€Jmfero«tvii«  tvhmftandi  Piittismi,  Prt»L',  Esisex  Iri3t>  18U7»4,) 

i»  Tail  kiMsled,  nnncMl  with  platea. 
>  a,  tttkliislf  Beiin. 

^MIhU,  silvery  below  and  with  dark  bands  across  tbe  bo<ly.  Body 
l*Mider,  a«  in  0,  puntjitinn.  Lateral  i>latcs  l'»  in  nnuibcr,  tbe  posterior 
tliiii,  covcriHl  by  skin.  Tail  keeled,  Ventml  spines  long,  nearly 
qmte  reaching  the  veot;  dorsal  spines  in  a  straight  line.  Head  3J 
h'Ugth;  «b*pth  5,  D,  11-1,11;  A.  1,  8.  (Bean.)  Schoodic  Lakes, 
isiiao. 
llBeAa,  PrcM5,  U,  8,  Nat.  Miw.  IHTll,  67.) 

I>ark  giT'Cnisb  above;  sides  silvery,  or  yellow;  nienibraries  of  ventrals 
*^t>n  riMl.  Head  iiithcr  long.  Caudal  pednnule  very  sleialer,  covered 
Mth  plates  similar  to  tbosi*  im  tlic  body,  and  jirovided  with  a  couspicu- 
^^  keek  Processes  from  shoidtler  girdle  below,  covering  most  of  the 
•t,  leavtiig  a  narn)w  n«ked  area  between  them,  0(»ercle  llnely  stri- 
l*arge  rugose  bony  plates  on  eaeli  side  of  base  of  tlorsal  spines, 
^9  latter  joined  to  them  by  a  hinge  and  capable  of  being  firmly  set,  like 
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the  spines  of  catfish.  Faked  area  in  front  of  pectorals  large.  F^ 
bone  lanceolate.  Ventral  spine  with  a  basal  casp.  Spines  all  serr 
those  of  anal  and  sofb  dorsal  smalL  Head  3^ ;  deptb  4}.  D.  II-I, 
A.  I,  9.  Lateral  plates  33.  L.  4  inches.  North  Atlanlic;  very  aba 
ant  on  both  coasts. 

(Linn.  Syst.  Nat.  GUnther,  i,  4:  GasierMttus  noKt^racentis  Cqf.  A.  VaL  It,  502:  i 
tero8teu8  hiaculeatua  Storer,  HiBt.Fish.  Mass.  40;  Gusieroatetu  biaetdeatwt  et  noreharaa 
DeEay,  Now  York  Fauna,  Fish.  65,  GG:  Gaatero9teua  niger  Cnv.  &.  Val.  iVySOl;  < 
teroBteuB  tradkuras  Cav.  &,  VaL  iv,  481 :  Gasterastetu  bispmoaus  Walbaom,  Artedi  I 
1792,  450,  tho  oldest  American  name.) 

»absp.  catapliractas  (Pallas)  J.  &  Q.^Salmon-kiUer;  StiMcbaek. 

Extremely  similar,  bat  more  robust,  the  body  and  head  a  little  shoi 

and  deeper.    Caudal  keel  very  strong.    San  Francisco  to  ^Viaska  i 

Kamtschatka;  very  abundant  northward. 

(Gaateracanthtts  oatapkraotua  Pallas,  M6m.  Acad.  Potersb.  iti,  32S,  1611:  Gnaterm 
obolariita  Cnv.  &  Val.  iv,  500:  Gaateroateua  aerratiu  Ayros,  Proc  Cal.  Acad.  Kat. 
1H55,  47:  Gastcroateua  inUrmediua  Girard,  Proc.  Ac.  Nat.  Scl.  Phila.  I86G,  1^:  Gm 
oateua  inaculptua  Rich.  Last  Arctic  Voyage.) 

194.— APELTES  DeKi^r. 

(DeKay,  Now  York  Fanna,  Fish.  1842,  67,  nomen  nudum:  type  GitatenrntemM  pmh 
Mitcb.) 

Body  moderately  elongate,  somewhat  compressed,  the  back  eleva 
at  the  beginning  of  the  soft  dorsal  tin,  thence  declining  in  nearl 
straight  line  to  the  tip  of  the  snout.  Tail  very  slender,  not  kee 
No  bony  dermal  plates ;  the  skin  naked.  Innominate  lioues  not  joi 
on  the  median  line  but  separated,  forming  a  bony  ridge  on  each  sid 
the  abdomen,  below  which  the  strong  ventral  spines  are  depress! 
Chest  mostly  bony;  bare  area  in  front  of  pectorals  small,  but  tliut 
Gill-rakers  rather  short.  Gill-membranes  attached  to  the  isthn 
without  free  edge.  Free  dorsal  spines  3,  strong,  the  first  the  long 
directed  to  one  side ;  the  next  two  directed  towanl  the  other  si<ll 
different  angles;  attached  spine  of  dorsal  and  anal  well  developed 
bony  ridge  on  each  side  of  the  spinous  dorsaL  (a,  privative;  zl 
shield.) 

632.  A.  quad racas  (Mitch.)  Brcvoort. 

Brownish  olive  above,  mottled  with  darker;  silvery  below;  n 
almost  black;  ventrals  with  the  membnine  red  iu  spring.  Head  4 
length;  depth  4.  Caudal  peduncle  very  long  and  Blender,  abool  i 
length.  D.  Ill— I,  11;  A.  I,  8.  L.  U  to  2^  niches.  Atlautieef^ 
the  United  Stiites;  very  abundant  northward. 

{Gasteraateiu  quadracus  Mitch.  Trans.  Lit.  and  Phil.  Soo.  i,  430 
apeltea  Cuv.  ^  VaL  iv,  505;  Gaateroateua  qutuLracua  OUather,  1,7.1 
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Obdeb  T.-ACANXnOPTKRI. 

(The  Spiny-rayed  FiJihes,) 

[  Dortnal,  syuiinotrieal ;  the  maxillary  bone  distinct  from  the 
r,  wliich  forms  the  bonier  of  the  mouth,     Bone»  of  the 

liAttnct*  GillK  normal,  lamiimt<*d,  rarely  reticulated.  Gill- 
ad  vuuco  of  the  pectorals.  Opercular  appanitus  complete, 
1  of  j>eetorsil8  not  enlarjrod.     Pliaryngeals  well  ileveloped, 

^u{)erior  X)har>ngeal  iiiiually  largest.  Lower  pharj^igeuls 
liuiteil.    Yentnil  fitis  variously  placed,  often  wanting,  nor- 

jlcic  and  six  niyed,  the  Arst  ray  spinouH.  Anterior  ray8  of 
anal  normall^^  deveIoi»e4l  its  spiue.s,  but  often  soft  and  artic- 

^bla4lder,  if  pre^ient,  without  pneumatic  duct.    The  moat  ex- 

[this  onleri*  of  fli^hes,  comprising    a  great  vnrie^y  »»f  forms* 

De;  t;rr/»r;y,  fin.) 

jf^ii,  Pkaryn^o^nathi,  nmX  Anacanfhini  Gihitbcr*  i»  if,  m,  iv»  oxclumvL*  of 
|l««i.     Onlrm  Prrif9-90Ct9,  rercomorphi,  aud  Phanjngagnniki  Uoji€,  Traus. 

ANALYSIS  OV  KAMJUr^  *W  ACAXTHOPTERI. 

\  ftl>ilomlnal;  ilomalu  two,  vvvU  scpun^tiMl.    {PerccMt^ccM.) 

I  titritit);;  v<irtcbRuSi4» SpriYit^xn>.c^  67, 

t^ble?  vert-cbiu"  inoro  than  ^-J;  carnivorous Atuicrimi>*s,  56. 

I  f»el*Ut;  vcrtt^bni^  *ii;  liiiuioiilmgous , MuGtLiDii:,  65, 

,  \(  im^(k^iit,  thorarit;  or  jugiilju-. 

without  liouy  «tn.v, 

flns  ]irt»4?tit,  the  rays  hi  ttormal  numher,*  I,  5. 
ircr  pbiuyugoikl  boncf*  ^pariite  (except  in  corrain  Siiainidw)\  gitlfl  4, 

a  slit  beliLDd  the  last, 
Gdl^mmiibraiiCH  frt^  froui  tbo  iijtbiutm, 
}L  SpioouM  dorsal  tranaibrmiid  iuto  a  lamdlatcd  snckitig^dJHk^  ^ituati^d 

on  tlio  top  of  the  bead. 

ECHKNEIDID^^  70. 

nil.  Spinous  dorsal  not  transformed  into  n  sttcking-disk. 
1*  Scales  small  or  obsolot^^  mostly  cycloid :  spinous  dorsal  compar- 
atively littlo  dt^wlojR'd ;    caudal 
p^^luriidc  sUiud«'r,t  tlir  liii  widely 
f»irUit<l,t     {Swnthriform  ii^bes.) 
K.  VrrtHiTjm  mop^  than  24  or  *25;  no  fret?  anal  ftpm«*ft. 

L.  Spiuoos  doriial  rctufscnted  by  fn?<"  spines;  catidal  not  forked; 

iMxly  olmigato,  fusiform. 

Elacati0^,  71. 

Kocpt  iu  ct'rtaiii  Sh^inakldet,  Acanlhuridtt,  antl  hmtrndcp., 
fgipt  in  Pom^tomidm^  Eiamtidttf  and  loiui^  Stmmtiidd^t, 
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LL.  Spinous  dorsal  well  developed,  depressible  in  a  groott 
—  Scales  minute  or  wanting ;  premaxillaries  non-priK 

tractile 8combrii>£,  71 

Scales  of  moderate  size;  prenuudllaries  protrM- 

tile Nox£iD£,  76  (ft). 

LLL.  Spinous  dorsal    little  developed,  or  not  distinguishaUc 

from  the  soft  parts;  no  finletiL 
M.  (Esophagus  without  tooth-like  process. CortpOjEXIDJC,  m 
MM.  (Esophagus  with  tooth-like  process... Stromateii>x,77. 
RK.  Vertebne  25  (24-26);  two  free  anal  spines  (sometimes  obts- 

lete). 
N.  Scales  minuto  or  obsolete,  cycloid;  tail  widely  Airked. 

CARAXGIDJt,  1& 

NN. -Scales  small,  weakly  ctenoid;  tail  little  forked. 

POMATOHIDf,  7& 

II.  Scales  well  developed,  mostly  ctenoid;*  caudal  peduncle  ost 

especially  slender. 
O.  Pectoral  with  the  lower  rays  detached  and  fiUlbfa; 
two  short,  separated  dorsal  fiBi;j 
head  with  mnciferons  system  wifti 
developed. 

FOI^TNEMIO^  fli^ 

00.  Pectoral  fin  entire.  ' 

P.  Throat  with  two  barbels;  dorsals  two;  scales  larfL  i 

MUUJDJE,  W 

pp.  Throat  without  barbels.  j 

Q.  Skull  cavernous;  anal  spines  1  or  2;  lateral  liHl 
extending  on  the  caadal  fin;  hodi 
scaly;  no  teeth  on  vomer. 

Sci.£:nii>x,  9L 
QQ.  Skull  not  especially  cavernous. 
R.  Anal  iin  comxiaratively  short,  with  lesi»  than  ISf. 
soft  rays;  vomer  mostly  widt 
teeth.    (Perclform  fishes.) 
S.  Scales  caducous;  dorsal  fins  two,  the  first  ifboft| 
mouth  very  oblique. 

APOGoyiDJB,6iL' 
SS.  Scales  adherent. 
T.  Anal  spines  1  or  2;  dorsal  fins  2;   pseml^; 
branchisB  small  or  obsolete. 

Percioje,  9ki 
TT.  Anal  spines  3t  or  more  (rarely  obsirlcte). 
U.   Pseudobranchiie    small,   covered   by  tte 
skin,  or  obsolete.  ! 

V.  Vomerine  teeth ;  lateral  line  present. 

Elassomatidje,  83  (l|> 
W.  Vomerine  teeth  none ;  lateral  line 

lete Centrarciiidx,  hI; 

UU.  Pseudobranchiie  well  developtnl. 
W.  Maxillary  not  slipping  under 
bital  for  its  whole  length. 

*  Small  or  wanting  in  some  Uranoscopidce^  Trichodontidifj  and 
t  Except  in  some  Sparidity  PriacanthidcCj  Centrarckidcf,  etc 
t  Obsolete  in  some  Serranidce;  more  than  throe  in  some 
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f  Mouth  nearly  verticfJ ;  air  a'  fiu  1od|?; 
wh«>lo  hrml  ctdsoly  M*aly, 

PBlACANTHUi^,  80  (H). 

ft  MoutU  uejirly  liorizotitul ;    inial  fin 

ratUor  tihurf SKKUA>*it>J':»  ^fi. 

WW,  Mikxillary  with  its  tipju'r  ctlf^c  for  its 
whole  lengiU  slippiujj  utjclcr  th© 

prw>rbif til SrARtD^,  8N. 

BB.  Atml  fin  elougatc;    paeuclobrainJilib    im'Si>nt; 
fipuioiia  dorsal  littlr  <lovoloiKid. 
X.  Dorsjil  spines  present;  bkoloton  woH 

y,  Pi*ct4»ral  11118  broad,  prot^arrcnt  for* 
wanl». 

\  Boily  scaly ;  alit  behind  fourth  gill 
nmull;  eyed  atipt*rior. 

UiiAxoscoinD^,  WS. 
UBody  tiaked;  «\v<h  lar«'ral. 

TmCIIOlHJXTID.E,  i0Z 

YY,  Poctonil  Hn  narrow,  not  pnnjiir* 
rent ;  body  Hcaly. 

LaTIUIi^,  101  (b>. 
XX.    Doreuil   spines  obstjUstt* ;    akul«ton 
more  or  \em  ciirtila^tnonA, 

ICU8TK1I*;E,  I0l» 

QQ*  Gill-meiabraDea  Qoited  to  the  isthtnnB^  rv^strtcliiig  thn  gill-openitifta 

to  tlie  »}deB. 
Z.  Body  not  elevated;   latornl  lino 
obsolete;  spinous  dorsal  shurt  and 
weak ;  in  nor  rays*  ul"  vn  i  truU  long- 
est...  Goniir>.f:,  1U4> 

ZZ.  Body  elox^atpd ;   lateral   Hue 

present;   irpiuous  dor^U  wiOl  de* 

ireloped      {Vh(Ptodontiform  tirthi's*.) 

0.  Teetli  setiforni,  in  nnmy  rows; 

vrrticai  finsdenselysi-aly;  tail 

unarmed. 

h,  Doro&l  iin  dividiMl. 

ErnipPiD/«:,  IIT. 
kht  Dorsal  fin  continuouB, 

ClL«TOI>ON-TlD.E,  OS, 

aa.  Tc^th  inci^or-liko^  lu  ono 
row;  tail  with  I  or  moni 
splaea  on  each  »idc. 

ACAXTHUltlDX,  09. 
I^,  JjOWet  pharvug<?al«  united.     (Fh^irtfnffognfithi.) 

e,  Nmaal  opemnga  single  on  each  «ide ;  scales  mostly  ctenoid. 

A   OilU  *Ht  laat  slit  umall  or  obsolete;   p&eudobraui'hin^  preivent ;   anal 

Hpint^a  t2 ToMACKNTniDJi,  ^6* 

OIHm  It  a  Klif    behind    the    la^tt;    ps<Midobranchiir  cdisoltite;    anal 

Bpiuctt  :i  or  nJorc.CiciiuDx,  95* 
^m^  Naaat  a|i*iziliigii  2  on  («aeh  f^idi*;  anal  xpineM  :i;  m^ah  h  moHily  eycloid. 
V^iviparoU!*;  dotval  Hn  mth  a  scaly  sheath:  anal  rays  nlemler  and 

uumeroti8 Emdioix»cidw£.  DJ. 

««,  Ovipiurotm;  anal  ray»  rath«»r  few. 
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/.  Teeth  villifomi ;  premaxillories  extremely  protnietile;  gilb4.  a 

Blit  behind  Itust;  pseudohraDcbw 

concealed Oxskidje.  Ml 

ff.  Teeth  not  villlform;  premazillaries moderately  protractile;  gilb 

3i;  lostnlitobaolete;  pseodobnn- 

chiffi  well  developed .  Labbibx.  'M. 

BE.  Ventral  fins,  if  present,  with  the  rays  in  more  or  leas  than  the  normsl 

nnm2)er  (1, 5). 
h,  Anlal  fin  present. 
i.  Body  compressed  and  elevated;  the  scales  very  small,  or  none. 
j.  Dorsal  spines  indistinct. 

k.  Ventral  rays  4-6 Bramidx,  60. 

kk.  Ventral  rays  abont  15 Lajcpridid^  TBI 

jj.  Dorsal  spines  well  developed ;  ventrals  rays  aboat  1, 7  .Zenidjc,  dL 
a.  Body  not  specially  elevated. 

L  Ventrals  thoracic  (if  present), 
m.  Ventrals  with  more  than  5  soft  rays;  scales  ctenoid;  hoii 

armed. 

ft.  Vent  normal BcRTCiD^tft 

na.  Vent  in  front  of  ventrals;  dorsal  spines  few. 

Apuredoderidx,  6L 

mm,  Ventrals  few-rayed  or  wanting;  scales  small  or  wanting. 

o.  Upper  jaw  produced  into  a  sword;  dentition  fiMbk; 

giUs  reticulated . . .  Xipdiidx,  79L 

00,  Upper  jaw  not  produced;  dentition  very  strong:  bolf 

elongate Tsicbiuridjb,  71 

U,  Ventrals  jugular  (if  present). 

p,  PseudobranchiiB  present.    (Blennii/orm  fishes.) 
q.  Dorsal  with  many  spines,  sometimes  entirely  spinooa 

BLENNIIDiE,  111 

qq.  Dorsal  with  few  spines  or  none. 
8.  Gill-membranes  united  to  the  isthmus. 

ZOARCIDJE,  111 

88.  Gill-membranes   broadly  unit«d,   free  from  tbs 
isthmus;  vou train  none. 

COXGROGADIDJE,  lift 

888,  Gill-membranes  separate,  free  from  the  isthmoa 
t,  Ventrals  filamentous,  at  the  throat ;  jaws  witk 

teeth Opuidiidjb,  IML 

tt,  Ventrals  none;  jaws  toothless. 

Ammodttidjb,  eft 
pp,  Pseudobranchiie  obsolete. 

II.  Dorsal  without  distinct  spinous  part. 
V.  Vent  at  the  throat;  ventrals  none. 

FlERASFESXDJE,  IIT. 

vv.  Vent  posterior. 
IT.  Scales  cycloid;  caudal  fin  piMmt. 

Qadips,  19ft 
WW,  Scales  spinous,  keeled ;   no  caudsl 
the  tail  attenuate. 

MaCRUUSJIi 

UH,  Dorsal  fin  with  a  dUUnot  wpkuam 
composed  of  •  few  Wftr' 
trahi  I,  S;  gUQa  X 
branea 
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hh,    Amil  tin  fiono;  wkt^letnu  not  08i»ifi«Hl;  ciintUil  ritdiiu'nitijry^  or  not  in 

tbe  line  itf  axis  of  Ijody* 

TUilCUYPTiCMlDJC,  lOtJ. 

BfitM>rbllal  witli  liony  sitkjr,     (Cotti/orm  fi3lit?«(.) 

r.  Hrail  not  mailed. 
J*.  81lt  b()liiiul  fimrthgill  Itirgr;  l>otly  ovenly 

sralod .rtiiiett>^:»  W». 

4Br.  Slit  tM>lnij<1  fiHirih  ^fttl  t>iu»ll  or  wntitinj^. 

istliiMtis;    veulml    tltm   naniially 
formed^  ujoetly  Ip  5. 

Ify.  Gill-menibmncs   liroiully  joiii»'«|,    at- 
tacht*d    to    ihvi    istliuiu,**  nr   natf 
vcntrnl  tiu^  ^  uriauhl  v  LU)(K>iiVH'U 
CoTTir».E^  107, 
vr.  Head  mailfHl^  i»xtonmlly  bony, 

I*  Vk^utrtiU  lV<w-rjiy»'d»  cIu'HO    iogptbtjr; 
liiiit  gjll-ttiit  absolete". 

AooNin^,  107  {h). 
jtr.  Vontralu  1»  4,  w  I»  S^  ngtually  wido 
a{mrt;  liuit  gilUsUt  lnv^iv, 

TitJOtJD^^  loa, 

a,  Gill-otM  Titr»;;t^  nin-mw;  Apiiioimdor* 
tuil  liltk'  ileviMopt^d;  ^ui  kiti^-dieU 
formt'd  of  thv  uiii(vd  venirul  fitw; 
pyloric  ea'cn  iiimi^roun;  ttubor- 
bitftl  with  ik  bcmy  slay. 

h.  8kin  »mt>otli;  vt^rtebnr  vrry  fiw- 
lucroim LirAiiimti.K,  KUl, 

*/n  Hkiiitifborcularj  vrrt«^bnii  latbrr 
IV  w  ...*.,-..  Ct c i,oi-te  u  I  !>.!>,  1 10, 
aa*  Git1w)(M9ningf»wid<?;  Bpinrmndorsat 
wjintltijif;  MiiL^kinj^'ditjk  btjtwevn 
Lbe  ventral  ftus;  ii«  pyloric  cwcn; 
budy  naked... G»>mics(K:tiJJi,  UL 


cmml  with  m  wekjug^dkk. 


Family  LXV.— MUGILIB.E. 


(The  3[uU€iH,) 

oiblong,  more  or  \m»  compresHerl,  covered  with  rattier  largo 

-*  no  lateral  lino,  but  tlie  fnrrow8  often  deepened  ou  th« 

li  Male  HO  aj*  to  fonii  latenil  streaks.     Mouth  Htiiall,  terfiii- 

iws  Willi  Htatitl  ti^etli,  or  uoDe;  pretnaxillaries  protractile.    Gill- 

wiile,  thw  luembraneM  8eparat<^,  tV«e  from  tlie  istbmas.    Bran- 

f'.     (fill  nikerH  lonjc  and  slender*     GilU  4^  a  slit  behind 

ninchi:e  lurj^e.    Two  short  d(»r8al  flnR,  well  separated^ 

with  I  stift'  Hpjiir*^,  the  la«t  one  of  wbich  in  iniieh  nhorter 

kf  al  long'  r  tliaB  the  first,  siiuitar  to  anulf 
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anal  spines  3,  rapidly  graduated ;  ventral  fins  abdominal,  not  fa 
attached  to  the  elongate  eoracoid  bone,  composed  of  one  spine  a 
rays ;  caudal  forked.  Air-bladder  large,  simple.  Intestinal  cam 
Peritoneum  u8U:\lly  black.  Vertebrae  24.  Genera  3;  species 
inhabiting  the  fresh  waters  and  coasts  of  warm  regions,  feed 
organic  matter  contained  in  mud.  A  cousidenible  indigestible  poi 
the  latter  is  swallowed,  and  in  order  to  prevent  larger  bodies  froi 
iiig  into  the  stoiriach,  or  subst^inces  from  passing  throagh  the  gil 
ings,  these  fishes  have  the  organs  of  the  pharynx  modified 
filtering  apparatus.  They  take  in  a  quantity  of  sand  or  uiu< 
after  having  worked  it  for  some  time  between  the  pharyngeal 
they  eject  the  roughest  and  indigestible  portion  of  it.  The 
phar^Migeals  have  a  rather  irregular  form ;  they  are  slightly  arch( 
convexity  being  directed  towards  the  pharyngeal  cavity,  ta|)eri 
teriorly,  and  broad  posteriorly.  They  are  coated  with  a  thic 
membrane,  which  reaches  far  beyond  the  margin  of  the  bone, 
studded  all  over  with  minute  horny  cilia.  Eaeh  branchial  arch 
vided  with  a  series  of  long  gill-rakers,  which  are  laterally  bent 
wards,  each  series  closely  fitting  to  the  sides  of  the  adjoining 
they  constitute  together  a  sieve  .admirably  adapted  to  permit  a 
for  the  water,  ret^iiui ng  at  the  sjime  time  every  solid  sabstanoe 
cavity  of  the  pharynx.     {Giinther.) 

Tlie  MugilidcOj  AffierinidWy  Sphyrccnidcc^  and  Ophiocephalida  co 
the  group  or  suborder  of  PcrcesoccJt^  thus  characterized.  VentP 
abdominal ;  branchial  arches  well  developed,  the  bones  all  prese 
cept  the  fourth  superior  branchiliyal.  Third  superior  pharyngeal 
enlarged;  lower  pharyngeal  distinct.  Scales  cjdoid.  Pectoral 
vated,  about  on  a  level  with  the  upper  posterior  angle  of  operci 
spinous  dorsal  usually  i)resent.  (Latin,  Perca^  a  perch;  JElsox,  a  j 
the  group  being  intermediate  in  its  position  between  the  Peiooid 
the  Ilaplomi.) 

(Mugilidce  Giiuther,  iii,  409,  4C7.) 

*  Jaws  with  a  series  of  cilia,  but  without  true  teeth ;  part  of  the  storoiich  mm 
gizzard-Hke MCOfl 

195. — IVIUOIL  Linuieas. 

{Mullets.) 

(Artedi ;  Linua^us,  Syst.  Nat. :  typo  Mugil  cephalus  L.) 

Body  oblong,  somewhat  compressed,  covered  with  li 
Head  large,  bluntish,  convex  above,  scaled.    Mon^ 
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?,  ngnally  proviflcci  with  shorty  flexilile  alia  resemblio|r  t^etli;  lower 

^%v  forming  an  unjjle  at  tlie.syin|>liy8i8.     A  portion  of  tho  .stomaclj  mod- 

^c*d  to  form  a  muscular  gizzanl,     Bpeeies  very  numerous,  found  in 

^at  Achook  near  the  shore  in  all  warm  regions.    (Latin  Mtigilj  the 

loient  name^  from  mulgm^  to  sock.) 

LclipoM^  nyeUt]  well  ilcvelopccl. 

4.,  Scalcn  mcclium  (40-12  8«?rioa);  nu\m  witb  (lark  f^tripos;  anal  myd  III,  3. 

tS.  ^,  meirlcaBtll!!  Stinnduclmcn— Caf(/bmtVr  Mullet;  Macho, 
Cleueral  forrti,  tolonxtiuii,  and  ap[»t?arauce  of  .'If*  albnJa^   the  head 
ktlier  longer,  broader,  arMl  more  depressed;  interorbital  space  about 
il  f  length  of  head.    Anterior  rays  of  dor&ul  and  anal  with  small  scales, 
lo  poi^terior  part  of  the  fin  naked-     Eye  rather  small  j  the  adipone 
rcflid  very  thick-    Bluish  above;  sides  silvery,  with  dark  stripes  along 
lo  rowg  of  scales.    Head  4;  depth  1.    D.  IV-I,  8j  A.  Ill,  8;  Lat 
-^2,    Pacific  coast,  chiefly  south  of  Point  Concepeion ;  abundant ;  very 
okMsi*  to  the  next,  of  which  it  is  probably  a  variety. 
CSteiuJiicbmT,  IcUth.  BiUtriige,  iii,  5«*,  1875.) 

in*  alHala  \^.—Str%ped  Mullet, 

^Boily  nither  el(Uigat>e,  little  compressed,  subterete.    Snout  not  broad, 

ftrately  depressed.    IVIouth  moderate,  the  lips  thin^  the  maxillary  not 

tieariy  covered  by  the  prc'orbital ;  angle  made  by  the  dentary  bones  ob- 

tORc^er  nearly  a  right  angle.    Space  at  the  chin  between  the  mandili* 

ttlary  bone.s  oblauceolate,  aeutish  anteriorly.      Scales    com[)aratively 

BKt^ly  a  few  on  the  dorsal  and  anal  fins.     Pectoral  fins  placed  little 

^bove  the  axis  of  the  bmly.    Coloration  dark-bhush  above  j  sides  siU 

l^'^t  with  conspicuous  darker  lateral  stripes;  a  dtisky  hlott-h  at  base 

m  tH'dorttls.     Head  4 J ;  depth  4.     D.  IV-f,  S;  A.  Ill,  8;  scales  42-lX 

l^tlantlc  eoa^t  of  United  States;  verj^  abundant  southward,  where  it 

tQQch  valued  as  a  foodiish. 

(t-lan.  Sy»t.Nttt.  i  Muffit plumieri  Bloch,  Ansl.  FiHch.  tftf  395:  Mngil  Hnrafm  Ciiv.  A, 
f  **.  lit  Oo:  J/«i?»i  linratus  Gthr.  iii,  417;  Mtiffil  hcrlandieri  Grd.   U.  S.  Mex.  Buuiul. 
*^<^.  20,  fig,  I— fig.  4  rDprtssants  the  yonng  af  if.  braailkfuia,) 

^  ScsUmi  lAfgt^r  (ai  aeries);  sides  without  oonspiouon^  diirk  BtTip(^8;  anal  niya  111^9. 

•**•  SI.  Kninilieiiftfft  Ag,— White  Mulht}  Lisa. 

So«ly  oblong,   rather  coinpn^ssed.    Snout   modemte.    Mouth   mod* 

1}  the  maxdiary  mostly  concealed  under  the  preorbital ;  angle  made 
B  dentaries  about  a  light  angle.  Space  at  the  chin  between  the 
ihularios  somewhat  club-shaped.    Scales  compamtively  large;  soft 


I 


; 
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dorsal*  and  anal  fins  covered  with  small  scales;  {lectoral  fins  mostly 
naked,  inserted  high.  Coloration  blnish  above ;  the  sides  sQveryi  withoat 
conspicuous  dark  stripes,  but  with  shining  streaks  along  the  rows  of 
scales ;  a  dusky  blotch  at  the  base  of  the  pectoral ;  tips  of  caadal  and 
soft  dorsal  blackish.  Head  4;  depth  4.  D.  IV-I,  8;  A.  Ill,  9;  scales 
3^12 ;  vert.  11  + 13.  Cape  Cod  to  South  America,  and  Lower  Califo^ 
nia;  abundant;  on  our  Atlantic  coast,  usually  reaching  a  smaller  siaa 
than  Mugil  albula. 

(Agassiz  Spix.  Pise.  Brazil,  234:  Mugil  curema  and  Mujil  petromu  Cuv.  &  XaL  x^ 
87, 8U;  Guuther,  iii,  131:  Alujil  lineatas  Storcr,  Hint.  Fish.  Moss.) 

Familv  lxvl— atiip:rinid.e. 

(77te  Silver  sides.) 

Body  rather  elongate,  somewhat  compressed,  covered  with  cjcloi 
scales  of  moderate  or  small  size.    No  lateral  line;  some  scales 
with  rudimentsiry  mucous  tubes.    Cleft  of  the  mouth  moderate.    T< 
small,  on  jaws  and  sometimes  on  vomer  and  palatines,  rarely 
Premaxillaries  protractile  or  not.    Opercular  bones  withoat  spinel 
serrature.    Gillopeninjjs  wide,  the  gill-menibranes  not  connectecU 
from  the  isthmus.    Gills  4,  a  slit  bciiind  the  fourth.     Pseudobrancl 
l>resent.    Gill-rakers  usually  lon<^  and  slender.    Branchiostegals  5  or 
Dorsal  fins  2,  well  separated,  the  first  of  3-S  feeble,  flexible  spines, 
second  of  soft  rays.    Anal  with  a  weak  spine,  similar  to  the  soft  d 
but  usually  larger.     Ventral  fins  small,  alnlominal,  not  far  Itack, 
small  spine  and  5  soft  rays,     l^ectorals  moderate,  inserted  hi|;h. 
bladder  i>resen t.    Xo  i>y  loric  o(eca.    Caudal  and  abdoniin;d  vertebne  V( 
numerous.    Carnivorous  fishes,  mostly'  of  small   size,  living;  in 
schools  near  the  shore  in  temiun^te  and  tmpical  seas ;  a  few  s|iecies 
fresh  water ;  nearly  all  .the  species  have  a  silvery  baud  alon^^  the 
Genera  about  8 ;  species  50. 

iAtheriuiihr  pt.  GiiiitluT,  iii,  391-407.) 

a.  rn»niaxillari**s  Ireoly  protractile  (th«Mr  skin  not  continuons  witb  that  of  the  i 
lu-ad). 
b.  Premaxillary  narrow,  it« odj^e  nearly  straight ;  tooth  on  vomor..ATnERlSA.  '. 
hb.  Premaxillary  brotul  posteriorly,  its  edj^e  curved  ;  no  tcoth  on  vonitT. 

V.  Teeth  none LKri»:8TIIES|  i 


*  Dorsal  and  unal  partly  naked,  pectoral  wholly  so  in  ftpccimous  from  Nortk  ( 
Una;  dorsal  and  unal  densely  scaly,  pectoral  mostly  scaly  in  B|>eciincDs  (nNB  Aa| 
31ex.,  otherwise  similar. 
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iutril  in  ftuhon  beak *..-. Labij^esthes^  198. 

I,  llu' luwir  Miorf ,..- MjCNruiAt  19H 

protrariil«*  (nkm  of  tin?  pivraaxillnrica  mesiallj  cotitiuu^ 
^mUU  tUikV  iA  tho  toruhitiifl). 

rill  fit  vUlMorm  tnuu\» , AruEnjxopstg^  ^0, 

T#«tli  III  »  nin^k*  wxrien,  vach  oiny  bicu«iiiil Vtiiiciunops,  201* 

106«-ATIIE;rf  l.\A  Liuiitviih. 

Friar». 
,  Syst  Ifiit.  xlit  ITOQ:  tyj^e  Athrina  hrpsehtn  h,) 
Wjr  iiblongt  compre^ed*     Mourh  large?,  termiruil,  oblique;  jaws 
■  \.  (ticir  eUge«  iitMrly  strai;;1it ;  iimxilljiry  extending  to  tlie 
...  .,..  eyi!.     rremaxillurievS  narrow  posteriorly,  anteriorly  protrac- 
VOUforni  teeth  in  bnuds  on  jawH^  vomer,  and  palutiuea.    Si^eeies 
mostly  European.    (a/?.7/«Vi5,  tbe  ancient  name,  from  utftip^  n 
'Uiiy  from  the  form  of  Imtly  or  tlie  nnrnci-ou»  bones;  possibly 
../,  to  despine,  IVom  tUeir  iliminutivo  size.) 
,  A*  carotlitn  Ctiv.  6i.  VuL 

Himilar  to  the  European  A,  hepftetm^  but  with  the  head  smaller 
[llie  body  .slenderer.     Depth  O.}  in  total  h*n^th,  with  caudal.     D* 
1:2;  A«  I,  15,     L*  4  inehes.     tSouth  Carolina  ;  not  8eea  by  recent 
(rirr.  ife  Vnl.) 
i|5,  1835.) 
Jk*  %eimjia  Goadr  A:  Bean« 

t.tii  ..!.ra8i%  lx>p  of  head  broad  and  ver^^  flat;  cleft  of  mouth  some- 
'*;  ja\V8  e^iial  anteriorly ;  maxillary  extending  beyond  front 
••etU  verj'  «mall  In  the  jaws  aiul  on  the  Tomer.  The  silvery 
isupie8  the  third  row  of  scales,  its  width  less  than  half  the  diame- 
le  t*ye.  Diameter  of  orbit  contained  twice  in  Icn^^th  of  head, 
tltaii  ioterorbital  width  and  more  than  twice  the  hjngth  of  the 
S[iincMi8  dorsal  Ix'ginning  behind  the  vertical  from  the  tips  of 
dm*.  Ut*4ul  ^  in  length;  depth  4%,  D.  V-I,  9;  A.  1,  10; 
.. .   U  InuiJiv,  0},    ( Goodc  il*  Iican,\    Clear  Water  Harbor,  Florida. 

107*— LEfTSf  CSTIIE^  Jor<lftn  A  GillK-rt. 
rrtf  Vtqc*  V.  S.  Xat.  Mum.  lt?80,  20:  type  Athprinopdt  tt-nuls  Ay r**ti,) 
ilf)  BgitMMi  with  Menidla  in  every  rej*pect,  except  that  the  teeth 
lete.    But  one  6i>eciea  18  certainly  known,    (Act;/».ic,  smooth; 
la  oaL) 

1^  tetiaW  ( Arn*s)  J.  A  O* 

hyuliiii?  gw*en,  with  tlie  lateral  silvery  streak  very  distinct, 
111  i5ye,  uu  Ij  I'owj*  of  scales;  edg^es  of  sciiles  above  bordered  by 
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dark  points.    Simles  small,  Hmooth,  ami  firm^  cl  •     ' 
edges  cro«i4te,    MuxiUarj  not  reac'liing  Lu  puinl.    i  .   , ., 
tractile,  curved,  iu  jiosit4?rior  partioti  broad,    Lawor  jaw  short 
upper*    First  dorsal  tin  over  front  of  anal,  much  nearer  baset  < 
than  snout.    Eye  equal  to  snout.    IIead4A;  d<?ptli  5.     D.  V-I J 
21; ;  Lat  h  T'l.    L.  5  inches.    Caast  of  California;  almnrlanl  taj 
Bay. 
(^AUicrlnopBit  tenuis  A^*rcd,  Proc.  Cal,  Ac»d.  NaL  80L  16^^  7<l.) 

19§.-I^AllIB>E8TnC!l  Cape. 

(Cope»  Proc.  Amer.  PliiL  Soc.  Phihu  1^70,  4r*:>i  tvp"  f7ifiM' 

This  ;jenus  dillt'rs  from  Menidia  cliiedy  in  tUe  pr,      ^^ 
both  of  which  are  produced  luto  a  short  depres^ied  beak*    (Ad^q 
of  forceps ;  itrOiutj  t^o  eat.) 

0a ^*  L*  9ic*eiil9isi  Coi>i*.^/7nw>fc  SilvirMldfi;  Skipjack 

Palo  olive^rcen,  trauHluneat ;  lateml  .silvery  band  verjT 
Bcarct*ly  broailer  than  pupil,  boiindcil  above  by  a  dark  lliief 
withblack.  Body  elonjrat^,  very  islender,  com  pre^sod.  lit 
tish  above,  narrow  below.  Snout  Blender^  coaic.  Pn*ftiaxil 
poHteriorly,  very  protractile,  [>roduc<»d  fi>rwai<lj*,  the  Hnout  loii^ 
the  large  eye.  Edge  of  in>per  jaw  strongly  concave.  Teeth  very  i 
mostly  ill  one  i^edcs^  forming  a  narrow  band  iii  front,  Sadt 
thin,  with  entire  edges*  Spinous  dormil  very  small;  soft  dor 
Anal  fin  long ;  caudal  forked ;  pectorals  moderate.  First  tlomal  I 
Homewbat  behind  Ibe  vent.  Head  4^;  depth  0}  eye  34  in  h^ 
IV-I,  11;  A.  I,  23;  Lat,  1.  lo.  L.  3i  incheii.  PomU  ami 
atreams;  Michigan  to  Iowa  and  Ti^ntiea.^*!} ;  locally  abuitdaiitj 
graceful  little  fish. 

{ChiroHlttaw  Micculnm  Cope,  Pmc.  Aratl,  Nat.  Sci,  PbiU.  1>J$5,  JJl ; 
CojHi,  Pfoc,  Auier.  PUU.  80c.  Philu,  IH70,  40.) 

199*— MCIVaS^IA*  BonapArt^t. 

iSilver  sides* 

(Bonaparte,  Fuuca  lt;iUcai,  iiUont  IHIO;  type  Atha^itm  -^  .,  . 

Body  elongate^  more  or  lens  compressed*    Heail  oldttnirr 
Month  small,  the  gape  curved,  very  oblique,  i^ 

nkh> 

Aihrrttta  huttihoidttana  Ciix .  A.  VaJ.,  lii»fn  »M 
vi*ry  Imijj  ntnl  ©trong  rnainlihl«  whUli  pntn 
few  vomisritia  tis^th,  ami  tlut  pietuaxlllaiy  U  9X\ 
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PTJJiw  sh«»rt;  maxillary  si  i  [>piii  ^  CTiti  rely  under  pr*  orbital;  jaws  each 
I  f  li  a  band  of  ^nujile,  usually  villiform  tt^eth.    Prcmiixillnrie.s  very  fro(»ly 

protractile*,  their  spines  cufui>aratively  long,  neiirly  equal  to  tbo  eye, 
^tendinjiT  backward  beueatb  a  fold  of  skin  which  connects  the  bases  of 
iG  mamillaries;  posterior  part  of  preniaxilluries  broad.  Ko  teeth  on 
iKiei'  or  palatines.    Scales  entire,  or  wjth  the  edges  crenate  or  laciniate, 

^I^ccles  miiuerona,  of  moderate  or  sniijll  size,  some  of  them  enteriuu 
?»h  waters.  (iVoitJiw,  au  old  name  of  some  small  silvery  fi^sb,  from 
?a^/,  the  moon,) 

ft  m.  !7I.  tiosci  (C*  <i  W)  J.  ^  a. 

Clear  transparent  ffreenj  sides  with  a  well  defined  silvery  bind,  J 
^diii^iiu'ter  of  the  eye ;  back  and  chin  with  lar^je,  Idack  dots.  Eye  lar^e,  3^ 
^^n  head,  a  little  lon^^er  than  snout  Scales  firm,  their  edges  strongly 
^^p^-iiate,  those  on  the  back  laciniate.  Upper  jaw  the  longer.  First  dor- 
^Bii-1  verj'  feeble,  over  the  beginning  of  the  anal,  rather  nearer  the  tip  of 
^^Pio  ratidal  than  the  Hnont.  Distanee  from  lirst  to  second  dorsal  %  leuglli 
•r  liead,  Pectonils  reaching  ventiuls,  nearly  as  long  as  the  head, 
^t?iiiraLs  fallitig  far  short  of  the  base  of  tlie  first  dorsal;  second  dorsal 
^^t^  fihort.  Teeth  short,  even,  forming  a  narrow  villiform  band.  Head 
■*!  ;  tle:»th  5].  D.  1V-1,*S-  A.I,2i;  scales  45-7.  L.  5 inches.  Atlantic 
tJoa^i  of  the  United  Stutes,  chiefly  southward;  abundant, 

Cviflcfiffa  tH^nidia  Littu.  Sy.%t.  Nat,:  A tluTina  bond  Cnw  otVal.  x»  4<Vi,  1835:  AtkfrinA 
^^maia  DuiCay,  Nuw  York  FiniiiiL,  Fi^ih.  iri;  AiktriHivhthyit  mtmidia  ct  noiatu  GiiiUlier, 

Ml  I.  51,  vacfraii%  (UockIc  d.  Bean)  J.  &.  0» 

Stlvt'ry  streak  o<^cni\ying  the  lower  two-thirds  of  the  third  and  the 

tt|»|n.|.  two  thirds  of  the  fourth  series  of  smles.  Eye  3  in  head,  as  long 
P**  lower  jaw,  greater  than  snout  and  less  than  interorbital  width,  Pre- 
P^xillarics  freely  protractile ;  t^eth  rather  strong*  Scales  laciniate  on 
|^lH|0]c,  nearly  entire  laterally.  First  dorsal  inserted  opposite  tho 
^^BwlH*tween  the  anal  fin  and  the  vent,  nearer  base  of  caudal  than 
Fi^jut,  Pectoral  about  oh  long  as  head.  Caudal  slightly  forked,  the 
P*^!«  oquaU  Vertical  fins  excessively  scaly.  Head  5;  depth  5j  D. 
I — -1,  7;  A,  I,  18;  scales  4H-T.    L,  4  inches,    Virginia  to  Gulf  of  Mexico, 

■    C  C»l/oi,|<^ma  ragran*  Oood«  &  B«»iin,  Pihh%  U.  S,  Nut.  Mub.  Itft^,  14S.) 

f"^  %  m.  nf»tnta  (Mitch.)  ,1.  4  Q,^Sitrersidtf. 

I    T'r.insprin-nt  |»Teen,  with  a  lateral  silvery  band  half  the  width  of  the 

t  _  »»f^Ti  ftlift^  tf>  vi-rrfy  thin  (*b*iracTcr  on  only  a  few  of  tlic  forui^i  Bpcctra, 

r  "  itnt  iTtiiiii  whftlif'r  tbi'  hn\U  of  tl»i  Hiwcies  roforred  by  Dr.  Giiuthec 

1^  '*  bcloug  to  Menidia  or  to  AthcHnoptns^ 
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eyo ;  scales  above  with  spots  along  their  edges,  so  that  their  ondinei 
are  clearly  dcfiiied ;  chin,  speckled.   Scales  with  entire  edges.  Eye  large, 
3i  in  head,  about  as  long  as  the  snout.    Jaws  equal.    First  dorsal  lar^ 
than  in  M.  bosclj  inserted  in  front  of  the  anal,  over  the  vent,  aboat  mid- 
May  between  snout  and  base  of  caudal.    Distance  between  dorsals  | 
length  of  head.    Pectoral  scarcely  shorter  than  head,  reaching  past  1»m 
of  ventrals,  which  do  not  reach  the  vent  or  the  front  of  the  dorsiL 
Body  slenderer,  and  more  compressed  than  in  Jf.  bascL    Teeth  in  fcf 
series,  some  of  them  larger.     Ilead  6;  depth  C.    D.  IV-I,  8;  A.  L»2}; 
seniles  4G>10.     L.  5  inches.    Atlantic  coast  of  ITuited  States,  cbidf 
northward;  abundant. 

{A'hcriia  notata  Mitcliill,  Trans.  Lit.  and  Phil.  Soc.  X.  Y.  1814,  446:  Aihenma 
Dckay,  Now  York  Fauna,  Fish.  141:  Alhcrina  mtnidia  Cuv.  ot  Val.  x,  4li2:  Chi 
uotaium  of  nio-nt  recent  writci-s.) 

64**).  Ji.  beryllina  (Copi>)  J.  Si  O. 

Pale  olive,  with  a  silver  band  on  2 J  rows  of  scales.  Body  stouter  tha 
usual.  First  dorsal  far  in  advance  of  second,  inserted  over  the  vent, 
slightly  nearer  base  of  caudal  than  snout.  Eye  large,  3  in  head.  -Mm- 
dible  slightly  projecting.  Scales  not  described.  Head  ij;  depth  & 
D.  V-I,  11 ;  A.  I,  18.    L.  2i  inches.    Potomac  River.     (Cope.) 

{Chirontoma  hvryUinum  Co[w,  Trans.  Am.  Phil.  Soc.  IbGC, 403.) 

61  i.  H^  brasilienSBS  (Qnoy  &  Gainiard)  J.  &  G. 

Olivaceous,  the  silvery  lateral  stripe  less  than  half  the  diameter  of  thi 
eye;  sc-alcs  on  back  covered  with  dark  dots.  Scales  all  eutiix*.  Ciirft 
of  moutli  reaching  to  nearly  opposite  eye.  Jaws  equal.  Teeth  w* 
forming  a  close  band.  First  dorsal  inserted  over  the  front  of  the  anal, 
nearer  the  base  of  the  caudal  than  the  snout.  I*e<!toral  as  long  as  the 
head,  reacliing  well  past  root  of  ventrals,  which  i-each  the  vent.  Kye 
;i;\  in  head.  Ilead  4;  depth  5.  D.  IV-I,  9;  A.  I,  21;  sciiles  4t>^.  L 
3  inches.  I'lorida  to  ^lexico  and  Ihazil.  Described  from  a  si>eciuH« 
obtained  in  Saint  Johirs  River,  Florida. 

(^Athfrina  hrasilinisiH  Qwoy  A-  Gaiinard,  Voy.  Uran.  Poi8H.:C^2:  Atherina  bra< 
Cuv.  cV  Val.  ::,  Kw:  AihcnnivhtlujH  hranilunb'm  Giinthcr,  iii,  404.) 

«J5.  yt,  pocaaciseoBse  (Goodo  A-  Boan)  .1.  &  G. 

Silvery  streak  (K*cui>ying  the  fourth  and  upper  half  of  the  fifth  i 
of  scales.     ICye  3  to  :\\  in  head,  about  equal  to  the  snout  and  the  intt^ 
orbital   width.     Month   very  protractile;    lower  jaw  lon^,   more  t 
one-third  the  length  of  the  head.     Sciiles  not  deseribeiL    ¥ia^ 
lin  far  in  advance  of  the  an.il  lin,  in  front  of  the  ve^Dt,  nbnn 
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■  h€*tween  hane  of  caudal  aral  snout.  Catulal  deeply'  forked,  its  lobes  equal. 
H  Head  i;  dfptli  5.  U.  V-I,  H;  A.  I,  lo;  scales  3H-9*  L,  4  inches, 
I  Florida.    ( Qomle  A  Bean.) 

H       ^Ckirohiama  //riiii#«ir/cr  GcKxle  &  B(*nii,  Prov.  U.  S  K»t.  Miis*  Idl7D|  148.) 

^^V  sroU.-ATIIERlI^OPSIS  Girurd. 

^^^^B  PeftcafHllo  del  liey, 

■[Olrartt,  Proc.  A«»l.  Nat.  8cl,  Pliihi.  K>l,  i:i4:  ty|»e  AlhMnoiHsi^  wi7i/oi-Hlf»iri>  Ortl.) 
H  fTbm  genus  diilers  from  Mvnidia  m  tlio  non  protractility  of  the  upper 
Bl^^r,  The  s}Hnes  of  the  proiiuixilUuies  are  vc*ry  short,  iiiiich  shorter 
Bhiin  the  eye,  mnX  they  are  eoveiisl  by  a  skin  wliitdi  is  eontinuous  wi(h 
■bat  of  the  toreheud,  bi  hifr  only  capable  of  sueh  motion  jis  is  j>erfnitted 
Bty  the  extension  of  a  fold  of  skin  between  the  jaws  and  the  frontal 
■^4Lri«  »ii.  SiR'-eies  reachinfj  a  consiiK^rable  size  and  having  importance  as 
BHiclD.Hhes.     {aOtptv,^,  Atherinaj  ^^v^'f^j  i^PP*^***"**^**^*^-) 

H  7i*sifi}$hiceut  {greenish,  u  burnished  hiteral  stripe  which  is  ratlier 
pluiti|)eons  than  silvery,  some  yellow  on  the  opereles.  Body  ehnigate, 
Mt>tl«^  compn'ssed.  Maxilhiry  narn)W,  not  ivaehin;;:  to  tht*  eye,  not  slip- 
•***K'  finder  the  preorbital.  Jaws  even;  teeth  small,  pointed,  in  narrow 
^pml«;  inner  series  of  upper  jaw  cnlar|;c*L  (iill  rakers  very  long  and 
^p%?iiili*iv  Scales erenate,  somewhat  rough,  bni  nut  hH'iniate.  First  dor- 
■**l  lii.rge,  inserteil  in  fi-ont  of  ana!  nearer  base  than  snout;  seeonil  dor- 
B***  ifiserted  in  fix>nt  of  michlleof  anal,  which  has  a  scaly  sheath*  Pee* 
■^t^ls  nearly  as  long  as  head,  not  reaching  to  ventrals,  the  latter  half 
W^y  to  vent,  Kye  small,  5  in  head.  Head  ^J;  fli'i^rh  .">,  IK  W-U  V2; 
^p*  ^t  -•*;  sea lt*s  77-13.  L.  IS  inches.  Pacidc  coast  nf  United  States; 
M^*^*  abundant;  a  food  fish  of  considerable  importance. 
H  ^**lrfira,  Vmi\  Acad.  Nut  Sri.  Plilhi.  isr,4,  l:i4;  Girara,  U.  S.  Pu^^  U.  It  Surv.  Fistu 

H  901.— ATtlEUimOPS  Steindticlinc^r. 

^^^^'Ifitl^rbiifr,  hlilh.  n«>itri&;ct%  lif)  ClI,  lH7u:  typt^  Aihrnnopnh  tijfink  Ayrca.) 

H  ^'>cth  bijM^  arranged  In  a  single  row  in  each  jaw.     Otherwise  as  in 

^^^H^f^iiiopttls,    One  species  known.  («^^^r/*;>7j,  Atlierina;  c^v'',  appearance.) 

^•»  A»  allliiiii  (Ayira)  Stoiu<hM!buen— /j*t?«f  ^nw-?*, 
■^  ^Ifjar  hyaline  green,  a  silvery  hiti^ral  bantl,  li  scales  wide,  narrower 
^P^*^  ti^ye,  honhTed  above  l>y  a  pundrsh  line.     Back  and  sides  thickly 
^P^lit:tiife,     Iris  and  openiles  ^ith  bright  yellow.    Maxillary  not  reaching 
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impil.  Lower  jaw  sligbtly  sliorter  tban  upper.  Teeth  eloseset,  iticisor- 
like,  Y^sbiiped,  the  foikf*  divergeut;  those  iii  lower  jaw  largest  uud  tiiui$.t 
movable.  Eye  large,  not  louger  than  finont  Spinous  dorsal  modcrato, 
inserted  over  the  vent,  its  origin  midway  between  posterior  iingleof  ot>- 
erc'le  and  base  of  eandal.  Pectoral  abotit  as  long  as  the  bead,  reaching 
Teutrals,  the  venLral8  not  to  vent.  Body  stouter  than  in  related  specicaj, 
Seales  Arm,  ci'enate.  Peritoneum  dark.  Head  5;  depth  4 J.  D.  VI-I^  11; 
A.  I,  22;  Lat  1.  54.  L.  a  loot  Pacifio  coast  of  United  Stutes,  with 
AtkcrinopsLH  calif oniicnjif it,  and  eqnally  abundant. 

(Atheriiiopiiiti  affinin  Ayn^f  Pruc,  Cal,  ActuL  N:it,  Sci.  tSliU,  73.) 

Family  LXVJI  — SPHYR^NIDiE, 
{The  BarmciidasJ) 

Body  elongate,  snbterete,  covered  with  small  cycloid  ^ale8.    Head^^i^ci 

very  long,  pointed,  pike-like,  scaly  above  and  on  sides.     Mouth  hori-i" 
Eont^d,  large.    Jaws  elongate,  the  lower  considerably  projecting ;  uppex^ 
jaw  non  protractile,  its  border  formed  by  the  premaxiUaries,  behi«<n^ 
wiiieh  are  tlie  broad  maxillaries.    Large,  sharp  teeth  of  uneqaal  six^^ 
on  both  jaws  an«l  on  palutiues;   none  on  the  vomer;  nsnally  a  vc; 
strong  tooth  near  the  ti|>  of  the  lower  jaw.    Opercular  bones  withon 
spines  or  serralures.    Oin^iK^uings  wide,  the  gill -membranes  not  united 
free  from  the  isthmus;  gill-rakei's  very  short  or  obsolete.    Branchioste^^^  ^e 
gals  7  f  gills  4,  a  slit  behind  the  fourth,    Psuedobrauchice  well  developedM" 
Air-blad*ler  large,  bifun-ate  anteriorly;   msmy  pyloric  coecji.     Lateni-tf 
line  well  develojved,  straigLt.      Pet^toral  hiis  sliort,  plaeed  in  or  belo 
the  line  of  the  axis  of  th<^  body;  ventrals  I,  5,  tibdominal,  in  ndvani^i 
I  of  the  middle  of  the  body ;  first  dorsal  over  ventrals,  of  5  rather  stou 
spines;  second  florsal  remote  from  first  dorsal,  similar  to  aniil  and  opjKK^:^ 
site  to  it;  caudal  fin  forked.    Vertebne  24,    A  single  genus  of  about  li^  ^ 
species;  voracious  pike  like  fishes,  inhabiting  neiirly  all  temperate  ooc^^ 
tropical  seas. 

(Sphfranidcp  Gliuther,  ii,  334-341.) 

Barramidas. 

Characters  of  the  genus  included  above,    (^^^Opatm^  thi*  ancient  aiime£9  ^ 
"hammer  fish,^  from  ^f^r^iiV,  a  dart,} 

*  Pectorals  not  roacliiog  neArly  to  front  of  dor&al 
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fM§«  S.  firgciaCea  Gvd.— Barracuda, 

Browuisbf  with  bluish  lustro;  bellj-  white,  scarciily  silvery,  Boily 
elongate,  Httle  compressed.  Lower  jaw  umeU  proiluced,  fle^iby  at  tip, 
I  Xye  10  in  bead*  Maxillary  not  reaebiug  frout  of  eye;  about  3  in  bead. 
iTt-elh  iiiodex'ate,  little  compressed.  Spinous  dorsal  inserted  a  little 
[nearer  iiuout  than  c;iudul,  just  in  front  of  ventrals^  wdl  behind  the  Qxid 
I  of  the  pectorals,  which  ai*o  a  little  longer  than  the  ventrals  and  less 
l^tban  one  tenth  the  tottil  leug^th.  Scales  very  small.  Head  3^;  depth 
I^J.  D,  V-I,  U;  A.  I,  8  J  scaler  in  2'^^  series,  ICO  in  the  latoml  line, 
|X*  3  feet>.  Pacific  coast^  from  San  Francisco  southward;  abundant j  an 
[Amportant  food  0sh. 

^HtOimni^  Pnifl.  Acad.  JUaL  Sci.  Pliila.  1854,  144;.  Steindacluier,  IchtU*  Beitr.  vii^  1; 

l^miitticir,  ii,  :i3a) 

I  ^19*  S.  »pet  (Ha!!y)  hnc^^Me.^ Barracuda. 

f       Olivaceous,  silvery  below  j  young  with  dusky  blotches  across  the  back 

Aiiil  altnig  the  lateral  line.  Body  rather  slender^  with  rather  Itirge 
I  scales.     Maxillary  not  reaching  ©ye;  2^  in  head.     Teeth  nioflerate. 

Pirnt  dors4il  inserted  slightly  in  front  of  base  of  ventrals,  nearly  midway 
.  lietwet^n  snout  and  biuse  or  caudal,  much  behind  the  end  of  the  pectorals- 
I  Space  between  dorsals  about  one-sixth  of  the  total  length*  Pectomla 
I  nboQt  us  long  as  ventrals,  12  in  total  lt*ngth.  Eye  8  in  bead.  Lower 
[jiiw  with  a  fleshy  tip.  Head  3;  depth  8.  I>.  V-I,  0;  A.  1,  9;  Lat  1. 
I  1,3.0-1  TKL  L.  24  inches.  Cape  Cod  to  the  Mediterranean  (the  common 
I  Enn>pean  species);  not  rare  on  our  coast. 

I  {K**»T  »jtrt  Raily,  EiicycIojk  Methotl.  Poiaa,  iii,  71f^:  Sphyrwna  vufgarU  Gilnilu^Vt  li^ 

I  334:  Kmir  »phjfnr'na  GmvL  Syat,  Navt,  13HU;  Ltte6pkk%  Hint*  Nut.  Poii«»,  v%:t'^ii:  f  Sfthy^ 

I  Tont/t  ImrtMn  Dc'Ka>%  NVw  York  Kaniittt   Fish.  \^i  Sphi/rttna  horeatiii  OooUt^  <&  Bt^atL, 

I  Frac,  U,  8,  Nttt.  Mu».  U?7D,  llt'j.     More  tlma  ouu  species  haa  been  confouiided  andcr 

I  the  ttbovu  uiioieii.) 

I    **  PcctoTAl  reaching  firont  of  spinona  dorsaL 

^%<|.  ^.  gr«ia|?UU11Clia  Cuv.  Sl  Val. 

k  Origin  of  first  dorsal  fin  in  front  of  the  middle  of  the  body^  more  or 

I  lesa  in  advance  of  the  tip  of  the  pectorals,    Ventrals  in  front  of  the 

I  don^al.     Fifth  dorsal  spine  mi<lway  between  tip  of  snout  and  biise  of 

I  catnlal.     Pectoral  as  lofig  as  postorbital  part  of  head.     Interspace)  be- 

I  tween  dorsals  5^  in  length.    Eye  C  in  hcail.    Opercle  with  2  points. 

I  Head  3 J ;  dej^th  7.    D.  V-I,  0;  A.  II,  ft ;  scales  1 1-110-17.    L,  18  inches. 

I  Ciipe  Cod  to  Florida  and  Cuba.     (Ooodc  d;  Bean,) 

I  (Cur.  St  Val.  iii,  342;  Goodt^  <&  Ikuu^  Fnw.  U.  S,  Nftt,  Hub.  IStO,  146:  Sphjframa 
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651*  S*  picuda  Bloch  &,  Scliueider.— PicMda ;  Barracuda. 

Origin  of  first  dorsal  opposite  ventrals,  far  in  advance  of  the  middle 
of  the  body,  at  the  tip  of  the  pectorals.  Interspace  between  dorsals  one- 
fifth  of  total  length.  Pectoral  fins  one-eleventh  of  total  length.  Scales 
large.  Head  3.}  in  total  length;  depth  TJ.  D.  V-I,  9;  A.  I,  9;  scales 
9-83-15.  Vertebrie  12  +  12.  L.  3^  feet.  (GUnther.)  West  Indies, 
north  to  Florida. 

(Bloch  &  Schneider,  1801,  110;  Sphifrcpna  barracuda  Cnv.  &  Val.  iii,  343;  Giinthrr, 
it,  a3G;  Goode  &  Bean,  Proc.  U.  S.  Nat.  Mas.  1879,  146.) 

Family  LXVIIL— POLYNEMID-ZE. 

{The  Thread-fins.) 

Body  oblong,  compressed,  covered  with  rather  large  scales,  which  an 
feebly  ciliated  or  smooth ;  lateral  line  continuous,  extending  on  theeaa* 
dal  fin.  Head  entirely  scaly ;  snout  conic,  projecting  over  the  horizontal 
mouth,  which  is  rather  hirge,  the  maxillary  e;(tending  to  beyond  the  eye. 
Eye  lateral,  anterior,  large,  with  a  largo  adipose  eyelid.  Villiform  teeth 
on  jaws  and  palatines  and  usually  on  vomer  also.  Pseudobranchiie  coih 
cealed.  Brauchiostegals  7.  Gill-membranes  separate,  free  from  istfc- 
nius.  Gills  4,  a  slit  behind  fourth.  Dorsal  fins  2,  well  separated,  at 
iu  the  PerceKovcii^  the  first  of  about  7  feeble  but  rather  high  spines,  the 
second  rather  larger,  of  soft  rays.  Anal  fin  similar  to  tbe  soft  dorsal, 
sometimes  larger;  caudal  fin  widely  forked;  second  dors«il,  anal«  and 
caudal  fins  usually  covered  with  small  scales;  ventrals  I,  5,  tbomcic, 
but  ])laeed  well  behind  the  pectorals;  pectoral  fins  moderate,  placed 
low,  divided  into  two  parts,  the  lower  and  anterior  portion  compoiied 
of  several  tiliform  articulated  appendages,  free  from  each  other,  organs 
of  t<mdi.  Bones  of  skull  with  a  well -developed  muciferous  system,  as 
in  Sci(vnifla\  Basis  erauii  double,  with  tube;  post- temporal  bifurcate; 
scapula  with  median  foramen ;  superior  pharyngeal  bones  4,  thiid 
hirgest,  narrow,  directed  forward.  Basal  pectond  bones  divide<l:  tiro 
normal,  supporting  the  fin,  one  longitudinal  without  rays,  and  one» 
l)late  on  the  eoracoid,  supi)orting  elongate  rays.  Stomach  ccecad,  witk  j 
a  few  ]»yl()ric  appendages.  Air-bladder  various,  sometimes  wanting  ■ 
Yertebrje21.  Genera  .*h  species  25.  Tropical  seas.  A  singular  groa|i^  ] 
in  some  nvspects  intermediate  between  Scicrnifhc  and  Mugilido'j  bat  liOl| 
closely  related  to  any  other  of  our  fishes.  Most  of  them  are  Tallied 
food  fishes. 

{ Poltfnt'mifUr  ililnthi'V,  ii,  3lll-a:U.) 
a.  Votner  with  tooth ;  i»n«oi»er<'lo  scTrato ;  anal  fiu  not  mneh  U 
sal 
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9418.— POLVNEifllTS  LmDiciia. 
i'lyivhidwn  KWm;  GIU,) 
lirtvi.  Synt,  Xut.:  ty|w  Pfylifnemtt* parattiaitim  Linn.) 

T^eth  ift  villiform  bamls  on  both  jnwt*,  vomer,  palatines,  and  ptery- 

i<JI».     Preopeix^le  sharply  serrated  on  it^  posterior  margin,  its  nugle 

B.!:.!^  a  Hcaly  ttap.    Si^ales  rather  small,  finely  ctenoid.     Fir^t  dorsal 

^^^irli  7  or  S  feeble,  rather  high  spinei^,  the  first  nnd  l;iHt  shorts     Soft 

(oi^^Mil  and  anal  Una  about  equal  to  each  other;  pei-toral  rilaments  3  to 
Tylorit5  ca*ca  in  great  iniiuber.    Species  numerous  in  warm  seas, 
^mMJkej'^  nmiiy;  w7/ia,  thread;  from  thennmerotis  i>eetoral  appendaj,a*a.) 
^•"^^^  P.  plutnirri  (Lttc.)  fltbr. 

2^ilver>*:    pei*tonil  tins  black,    'Maxillary  extending:  backwards  past 

?3r^     to  Uise  of  mandible,     rectoral  llluments  about  as  long  as  the  tin. 

^l^lvious  dorssil  high;  soft  dorsal  similar  to  anal,  its  last  ray  procluced. 

«^5^%d  ai  in  length;  depth  about  3^,    D.  YH-l,  12;  A,  11,  13;   scales 

— -S^^IO.     West  Indies;  occasional  on  our  South  Atlantic  coast. 

C  ^^d^dadifluM  ftluntNTi  hsic.  t,  pL  M,  11  I?;  lUiiiMier,  ii*  3*il :  TridtiiUoH  ptumirvi  GiH, 
?-  Ac  l^ikt.  *<ci.  Phila.  H«l,  271>0 

'^^^.  P.  oetolllisi  (GrU)  J.  &  O. 

i=>ilvi»r3%  vcrrical   (Ins  ]>TinctuIated  with   black;    i>ectoral  tins  black. 

*  ^^<^tond  iihunents  short,  reaching  miildle  of  ijiterspace  between  dorsal 

*^^*     Maxillary  2;^  in  h*ngrh  of  head.     Eyes  large,  aitout  1  in  hcaiL 

^^iid  3i  in  length;  depth  about  3i.     1>.  VIII-I,  11;  A.  II,  14;    scales 

^^^'-W^^-UK     N^ew  York ;  one  specimen  known, 

i^TViv/iittion  wtojilh  (JjU,  Pnie,  At-uU.  Nut.  Sei.  Pliilft.  18G1,  280.) 

•^  i  .  p,  o€foi]etnii%  Grd, 

iirownish,  siden  silvery;  fins  \rliite.    Pectoral  filaments  very  long,  the 

^^*icreat  reaching  past  the  front  of  the  anal  fin.    Eye  4  in  heail.    Head 

••^  ;  depth  .'IJ.      D.  Ylll-I,  12;  A.  11,  13;   scales  6-61-Kl     (airard.) 

^'*«iida  to  Texas* 

^^^iimnt.  Pme.  Acaih  Xat.  get.  Pliila,  \8:s,  1G7;  GUnther,  ii»  ^20:  D'ickidian  oeto, 
^^^miiili,  Hit>c.  Aiaa.  Nat.  9m.  PUila.  Itttil,  tJSG.) 
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Family  LXIX.— AMMODYTID^. 

The  Sand  Launces. 

Body  elongate,  compressed,  covered  with  small  cycloid  scalea.  Head 
long.  Month  rather  large,  nearly  horizontal,  the  lower  jaw  consider 
ably  projecting,  the  symphysis  prodnced.  No  teeth  in  jaws.  GiD- 
openings  very  wide;  gill-membranes  not  united,  free  from  the  istlmuii 
Branchiostegals  G  to  8.  PsendobranchisB  large,  lamellate.  GOl-rafan 
long  and  slender;  gills  4,  a  slit  behind  the  foarth.  Opercles  we&dfr 
veloped,  without  spines  or  setratures.  Eye  moderate.  Premaxilbria 
very  protractile.  Maxillaries  long  and  slender.  Lateral  line  nmniBK 
along  side  of  back.  Spinous  dorsal  absent  (or  represented  by  a  fat 
weak  spines);  soft  dorsal  very  long  and  low,  fragile,  extendiDg  fna 
behind  the  head  to  neur  the  base  of  caudal.  Caudal  fin  BmaU,  fochei 
Anal  similar  to  dorsal,  but  smaller.  Yent  somewhat  behind  middle  if 
body.  No  ventral  fins.  Pectoral  fins  inserted  low.  No  air-bladdtt 
Pyloric  ccBca  usually  1.  Genera  4,  species  8.  Small  fisheB  swimmingit 
large  schools  and  often  burying  themselves  in  the  sand.  Found  akag 
the  coasts  of  northern  regions. 

{Ophidiidit:  group  Ammodytina  Gllnther,  iv,  384-388.) 

*  Body  with  many  transverse^  oblique  folds;   a  longitudinal  fold  of  skin  aloDgrida 
of  belly;  vomer  unarmed. 

a.  Dorsal  tin  without  spines Amxodttes,  9L 

aa.  Dorsal  fin  preceded  by  7  small  free  spines 4]^Aroykot£NU,  906^ 

904.~A]«Ii!IODTT£S  LinnseoB. 
Sand  Launces, 
(Artedi ;  Linn.  Syst.  Nat. :  type  Ammodytes  tobianus  L.) 

Body  elongate,  lanceolate,  the  skin  with  many  transverse  folds  nm- 
ning  obliquely  downward  and  backward,  the  small  cycloid  scatal 
mostly  placed  in  cross-series  between  them.  Lateral  line  ooncarMi 
with  the  back.  A  fold  of  the  skin  along  each  side  of  the  belly.  V< 
not  armed  with  a  bicuspid  tooth.  Color  silvery.  VertebrcB  03. 
sand;  ^t;w,  to  dive.) 

652.  Am  wtmericanus  BcKaj, —Sand  Launce;  Sand  Eel;  LanL 

Olivaceous  above,  silvery  below ;  sides  with  a  steel-blne 
tonil  fins  much  longer  than  snout,  reaching  front  €i  d 
folds  125-130.    Depth  equal  to  length  of  mandiUfi^  "w 
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ITeiMl  4^;  depth  about  10.    D.  GO;  A.  28*    Newfoundland  to  Cape  Ilat- 
tt^nis^  ubiindant.    Sc4irt'ely  different  firoiu  A,  tohiamia  of  Europe, 

i:r>^K4iy,  New  York  Faima,  Fish,  184ti,  317;    Gfiutlior,  iv,  3a6;    Storer,  Hint,  FUb, 

'^J93«  A*  pcr»aiiatU9  OvA^—Sand  Launce, 
^—^      d€?jir  liy aline  ^reen;  sides  silv^ery,    Petitoral  fin  half  length  of  head, 
^^leix^^hin^  past  the  fix>nt  of  the  dorsal.    Lateral  folds  130-150.    Head  4^ ; 

tle^I>t'fa  9.     Eye  2  in  snout,  <J  in  head.     D.  54;   A.  24.     L*  G  inches. 

>l€>nten*y  to  Alaska,  very  abundant;  probably  aUo  a  variety  of  A, 

(C3ir.inl,  Pro*.  Ac*  Xat.  Sci.  PMla.  1656,  137;  Glinther,  iv,  387.) 
i^-'^-C  Am  n%i%mrnnu%  Copo. 

I>orfial  iftjievted  above  middle  of  pectoral.    Maxillary  reaching  front 
r  orbit.    Mandible  less  than  depth  of  body.    Head  4,J;  depth  9.    Eye 
ill    snout,  G  in  head.     Lateral  lV>ld8  182.    D.  02;  A.  31.     L.  G  inches. 
•  tlc«^  Ahiiiksi.     {Cope.) 
( C^>|Ki,  Proc.  Am.  Phil.  8oe.  197.1.    Prabably  abo  a  form  of  ^.  tohianu§») 

^»^  A,  dtiblu«  RiMub. 

^Iciti  with  about  150  very  distinct  folds.    Dorsal  fiu  inserted  over 

t:^rior  third  of  iiectoial.     Ilead  0;  depth  equalling  length  of  niandi- 

M^^      2 J  in  length  of  head.    D.  G5;  A,  34.    Cape  Cod  to  Greenland. 

^^^loLarUt,  Dau^k,  Videosk.  Sdsk.  Afbimdi  1838,  132;  GUntber,  iv,  3^.) 

905.— AROTRtflT^^nflA  Gill. 
^"1»    Cat,  Frub.  East  Coaat  N.  Amor.  1861,  40  (not  cbaracterized):  type  Ammod^kt 

^^is  genus  i»  supposed  to  differ  from  Arnvwdtjlett  in  the  presence  of  a 
^*^iuientary  spinous  dorsal,  composed  of  about  7  minute  Hee  spinest, 
'**^*?"c>^f*Cy  iftih^eT}  Tatv{a^  ribbou.) 

**'*^*  A.  %'ilt«fa  (DoKay)  Gill. 

^reenirfi  olive  above,  with  a  broad  silvery  band  along  the  sides,  which 

^arghieil  above  witli  black isli ;  silvery  below.    Bo<ly  oblouff,  sonie- 

^5\t  riompressed,  slender.     Head  small   and   pointed,  flattened  and 

*^'^'^^ive<l  above,  compressed  l>encath.    Eyes  larg^e.    Snout  terminating 

*^  a  Wftd  tip.     Mouth  rather  large,  protmctilo,  toothless.    Lower  jaw 

*^«ige«t    I),  Vn,  54;  A.  28.    Sag  narbor,  New  York.    (DeKay.)     It 

^^*  not  been  seen  since  its  de8cri|itiou  by  DeKay^  and  its  existence 

**^  ntffmely  doubtful. 

tdmmoifftm  ritUxtHi  DolCay,  Now  York  Fauna,  Fish.  164^,  3!^) 
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Family  LXX.— ECHENEIDID/E. 

{The  ScnioraH,) 

BoJiy  fusiform,  eloB^jate,  covered  witb  niinntc,  cycloul  etudes.    Moi^fc^/ii 
wi«le,  with  villitbriu  teeth  on  jaws,  vomer,  palaiiae^,  ami  usually     mm 
tongue.     PremiiNilliiries  not  protnictile.     Lower  jaw  projef^ling  be)C»>T?tl 
upper*    Spinous  dorsal  modified  into  a  sucking-disk,  wbich  in  i)hw3ed    om 
he  top  of  the  head  and  neck,  and  18  composed  of  a  double  nerie^  nf 
transverse,  movable,  cartilaginous  plate?^,  serrated  on  their  |M>.sterior  »>r 
IVee  edges.    By  means  of  this  disk  these  tislies  attach  them.sclreH     to 
other  fishes  or  to  tloating  objects,  and  arc  carried  for  great  distaucea   io 
tije  sea.    Opercles  unarmed.    Pectoral  ftns  placed  hight  ventral  Ck»* 
present,  thoracic,  and  close  together — 1,5;  dorsal  and  anal  liti.s  1o»^St 
without  s|iines,  opposite  each  other;  caudal  fin  cuiargiuate  or  ronml  ^-^^' 
Brancbiostegals  7.    Gills  4,  a  slit  beliind  the  fourth;  gill-mkers  sIup^  ^^ 
gill-membranes  not  united,  free  from  the  isthmus.    Pseudobranchiii* 
(tolete.     Several  pyloric  appendages.    No  air- bladder.     No  flnlet*. 
caudal  keel.     Vertebra*  more  tliau  10  +  14.     Gouera  2:  species  hIh^^--^^^ 
lu,  found  iu  all  seas,  all  having  a  very  wide  range. 

{StHfmbrUiir  part :  gt^uus  Echettcii  Gtintb»*r,  ii,  37(5-vk*5.) 

a.  RajH  of  pwtorals  normal .,.,,,^»».-EcncxKr3,  *X^ — T^J 

<ia.  KtiyH  of  pectoral  tins  stiffs  broad^  odsvoas. .  ....,>.....-.,..  RtlOM&(K'UliU'S|  X^^"^ 

!t06.— ECaiE.ITEIS  Linntiniii. 

(ArttMli^  Li  nil.  Sy^L  Nat.:  ty\te  Kchendu  ttumTatea  L.) 

Pectoral  njys  soft  and  Ocxible.    Charattt^^rs  otherwise  included  abov 
(l;^«y?7fCj  an  ancient  name,  from  i^ut^  to  hold  back;  vowc,  a  ship.) 

a.  Body  vory  filendvr;  verteUriP  14  +  1C>.    {Evhenei«*) 
IJ5T.  E»  iia Morales  L.— Pfj/?rfd»*. 

Brownish;   belly  dark  like  the  back,  aa  usual  in  this  family;  did< 
with  a  broad  stri|je  o(  darkt^r  edged  with  whitish,  extending  throu|S^ 
eye  to  snout;  caudal  bluck,  its  outer  angles  whitish;  pectorals  and  ver  ^^ 
trals  black,  sometimes  bordered  with  pale;  dorsal  and  anal   broiidl  ^ 
edged  with  white  anteriorly.    Body  elongate,  subterete,  sh^nder,    Di^^^-^ 
long.    Dorsal  and  anal  fins  longer  than  the  disk;  inner  rays  of  ventnf*^-^ 
fius  ujinowly  iidnate  to  the  abdomen;  caudal  lK?coming  emarginate  wit 
age,    Vertebrm  14  +  10.     Vertical  tins  low;  pectorals  ?  h*ngth  of  hcii 
rather  long  and  acute.     Lower  jaw  projecting,  with  the  tip  flexible 


JHli     i 


PfH 
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y  TGacliIng  vertical  from  nostril.      Head  5J  in  IcTigtb ; 

between  ]>ectoraU  about  7^.     I).  XXI-XXV — 32-41; 

y,    la  all  warm  seas,  north  to  Cupe  Cod  and  San  Francisco. 

Nat,;  GUiitlinrt  ii,  l\8i:  Ltpievhtnan  naucrtttes  Gill,  Vroa.  Aca<LNat. 

I^00»   i^chtncis  n4tu<^ratmid^  Zujenw»  Kova*  Acta*  Acad.  ScL  Imp.  PelrcK 

LtpUchencU  nmtcraitoidtm  GUI,  Pruc.  AcqaI.  Nat.  8ci,  Phila.  1864,  61,  £ch- 

MUcli.  Aiorr*  Monthly  Mag.  ii,  244.    £chcn&9  Hneuta  ilolbr.  Icbtli  S,  C. 

.finl^na  hotbrookij  Gilut!j<?r,  ii,  382^  are  names  appUeil  to  specimeuii  with 

tiv^^ly  long,  Imt  with  only  21  InmimB,) 


r  fobnst ;  %*<*ri«lirm  12  -f- 15* 
about  XVm-23. 


(nanora'  GUL) 


rt*  tn  o  rit  L. — i?<rmor<t, 

dlark  brown.    Body  and  tail  comparatively  robnst,  tbe  latter 

Pectoral  tins  rounded,  short,  and  broad,  their  raya  soft 

•  j  veinind  tin8  aduate  to  th<»  abdomen  for  more  than  hnlf 

I  of  their  inner  edge*    Tip  of  lower  jaw  not  produced  into  a 

^br»  12+15.     Ilead  broad,  depressed     Disk  longer  than 

(or  anal  fin.      Max  diary  scarcely   retiehing  front  of  orbit* 

itc;  vertical  flns  rather  high;   pectoral   J  length  of  head, 

»k  2J;  width  between  i>eetoralH  SJ.     J>.  XVni— 23;  A,  25* 

north  tx>  New  York  and  San  Francisco,  usually  found  at- 

I  sharks. 

I L*  Sjrwt.  Nttt. ;  Echmek  Jacabmi  Lowe^  Pro<?»  Zooh  8oc.  London,  1839, 
rfmiora  GUntbor,  U,  376:  Mem&ru  jatvhtea  Gill,  Proc.  Acad.  Nat.  Bci.  PMla* 


a  m J»  about  XVI -30.    (lirmoropai^  GUL ) 
ell|r]i1«ra  Lowe. 

»wiij  darker  below;  fins  paler;  Iwdy  robust,  the  greatest 
iy  twice  the  length  of  the  short  pectoral  Abs;  disk  shorter 
If  dorsal,  rather  broad;  upper  jaw  angular.    Caudal  nearly 

lead  nearly  4;  width  between  pectorals*)^.  D,  XVI — 30; 
inn  seas,  north  to  Massfichusetts. 

Lowo,  Pror.  Zool,  Sfw\  Lond,  lfl;tO,  89 1  Erhen^is  tjuatitordeermtam* 
•Ik  MiMCi,  400:  E<:h4mvUi  hravhtjittera  Olkitlic^r,  ii^  378:  Rttnorvpsii 
fm^  Froc*  Acad.  Nat.  Bci.  Pliila.  18(54,  GO.) 

90T*-RIIOMBO€lllRrSi»  OiU. 

cad.  Nat.  Scl*  PUila.  186:*,  86:  type  Echenein  otiUo<^hir  Cuv,) 

agriBefi  with  Rcmara  in  every  n^spect  excepting  the  stmc- 
jieetonil  fins.    These  ai^  short  and  broad,  rhombic  in  outlinei 

1  Nat.  Sci.  PbUa.  186^,  239:  type  Eehtmeiit  remora  U    {Mm4fra^  an 
i>iaingliiuk.''> 

Mus*  Xo.  10 27 
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the  rays  all  flat,broad  and  Btiff,  being  partially  ossified,  altboaghdMrraig 
the  usual  articulation ;  upper  rays  of  pectoral  broader  than  the  odieB. 
One  species  known.    (^%>/i/5o<j,  rhomb;  x^^Py  band.) 

660.  K.  osteochir  (Cuvicr)  GiH. 

Light  brown;  underside  of  head,  ventral  line,  part  of  ventrals  and 

spot  on  pectorals  pale.    Mouth  very  small,  maxillary  not  nearly  reachi 

to  the  line  of  the  orbit.    Disk  very  large,  broader  and  rougher  thao 

Echeneis  remoray  extending  forwards  beyond  the  tip  of  the  snout    C 

dal  fin  emarginate,  with  rounded  angles.    Head  4|  in  length;  disk 

width  between  pectorals  5.    D.  XVIII— 21 ;  A.  20;  P.  20.    West  Ind 

north  to  Cape  Cod;  parasitic  on  species  of  Tetrapturus. 

{Eoheneis  osteochir  Cuvier,  R^gue  Aniin:  Sckeiieia  osteodiir  Giinther,  ii,  381:  BA 
ietrapturorum  Poey,  Memorias,  ii,  256.) 

Family  LXXI.— ELACATID^. 

{The  Crab-eaters.) 

Body  elongated,  fusiform,  subcylindrical,  covered  with  very  n 
smooth  scales.  Head  rather  broad,  low,  x)ike-like.  Month  rather  n 
nearly  horizontal,  the  maxillary  about  reaching  fh>nt  of  eye;  1 
jaws,  vomer,  palatines,  and  tongue  with  bands  of  short,  sharp  te 
lower  jaw  longest.  Premaxillaries  not  i)rotractile.  First  dorsal  re 
sented  by  about  eight  low,  stout,  equal,  free  spines,  each  spine  depn 
ble  in  a  groove;  soft  dorsal  long  and  rather  low,  somewhat  falcate,! 
ilar  to  and  nearly  opposite  the  anal;  two  weak  anal  spines,  one  of  tl 
free  from  the  fin;  ventrals  thoracic,  I,  5;  caudal  fin  forked;  nocai 
keel;  no  fiulets;  no  sucking-disk;  no  air-bladder.  Branchiostegsl 
Pyloric  c(eca  branched.  Vertebrie  more  than  10  + 14.  A  single  gjt 
with  probably  but  one  species,  a  large,  strong,  voracioas  fish,  foon 
all  warm  seas.     (Scombridw  part,  genus  ElacatCj  Gunther,  ii,  375.) 

908.-EL.ACATE  Cuvicr. 

(Cuvior^  Rogne  Anim.  ed.  2dy  1829:  typo  Elacate  malabarica  CaT.  =  GcflB« 
canaduif  L.) 

Characters  of  the  genus  included  above.  {r^Xaxd-njj  a  spindle  Of 
arrow,  from  the  form  of  the  body.) 

661*  E.  Canada  (Linn.)  Gill.— Cra6-ca^«r;  Cobia. 

Olive  brown,  sides  with  a  distinct  broad  band  of  darker,  md  '*'* 
distinct  band  above  and  below  it;  below  silvery.    Head  i 
Mouth  moderate,  the  short  maxillary  reaching  fh>nt  of  e 
broad  and  falcate ;  caudal  deeply  emarginate,  the  v§ 
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[|#  loii^r.  Lateral  line  -wavy  aiul  irregular,  ilesceiiding  posteriorly. 
Head  ^  in  length;  depth  5|.  D.  VIII^I,  20 j  A,  II,  25.  L.  5  feet 
In  all  warm  8e:i8,  oe^aniotial  on  our  Atlantic  coast  in  summen 

{Gojitrrwitri^  atnadint  IJnii,  Sy»U  Nat, :  ElaatUtitUtntieua  Cu\%ScY\^h  vUi,334;  Eliicaie 
ni^ra  GUnther.  u,  a75 ;  1  lol brook,  Icbth.  S.  Car  1»7.) 


Family  LXXIL— XIPTIIID.E. 

{The  Sword Jishes,) 

Seornbroid  fishes  of  great  size,  with  the  hody  elongated,  naked  or 

covenMi  with  rough  liulimeutary  seales,  and  the  upper  jaw  very  niueh 

prolongcHl,  fonuing  a '*.sword,^  whieh  is  eomposcHl  of  the  consolidated 

VaiiKir,  ethmoid  and  premaxillaries.    Teeth  .Htnall  and  nidinientary,  or 

Granting,    Dorsal  flu  long,  usually  divided  in  the  adult,  continnous  in 

Uiie  joung,  witliont  differentiatetl  8pinou8  i)ait,  the  posterior  portion 

ic'li  8maUer  than  the  anterior.     Anal   fin   «imihirly  divided  in   the 

EailL    Cauda)  peduncle  slender,  keeled.     Ventral  tins  thoracic,  inconi- 

r^teor  entirely  wanting*    Caudal  fin  widely  forked  in  the  adult.    Gilla 

peculiar  structure,  the  laminse  of  each  arch  joined  into  one  plate 

jetirnlatioiiK.    (tills  4,  asUt  liehind  fourth;  gill-uiembranes  separate, 

'  from  isthmus.    I^seudobranchiLe  present.     Brauchiostegals  7.    Air- 

H  &  %.^(|iir  present.    Pyloric  cceca  very  nu  nierons,     Ver>'  young  individuals 

pi  tTi^ring  mueh  fi-om  the  adults;  the  fln8  high,  both  jaws  prolonged  int«> 

^^«ak,  and  the  he;x4l  armed  with  long  spines.     Genera  3;  species  about 

powerfid  fishes,  inhabiting  the  open  sea.s,  most  of  them  valued  a^ 

[sXiphiidw  Gunther,  ii,  511-514,) 

Veiitrjfcl  liiiA  vtjtiroly  wanliug  ;  teeth  none.     { XiphiiHO!) Xiphias^  SI09. 

•     VitQtritl  lluK  prvst'tit ;  teeth  Hmall.     (HMophorinof,) 

K  Veulnil  riiy»  uiuUmI  into  one  ;  cUtrHjil  lin  low  ,..,. Tktrapturus,  210. 

bk  Veutnil  rays  three;  dtJirml  vt^ry  high , Histiophorus^  31K 

».— XIPIIIAS  Lianjens. 

Sword  fishes, 

3n.  8y«t.  Niit. ;  type  Xiphiaj^  gladiuji  L.) 

Sword  fishes  without  teeth  and  without  ventral  fins.     Body  somewhat 

^^tipi'ejiHeiL    Dorsal  fuis  2,  the  anterior  beginning  opposite  the  gill- 

^ning.**,  falc4ite  and  elevated,  its  height  rather  less  than  that  of  the 

ly  J  second  dorsal  very  small,  on  the  tail,  oj>[K)site  the  small  secinid 

**^.    In  the  yonug,  teeth  are  present  and  the  two  dorsal  fins  are  con* 

'^€!ted,  the  fin  being  elevated  as  in  the  species  of  UtHtiophorus,    First 

^ttl  isimihir  to  first  dontal,  but  Hmaller,  less  falcate,  and  far  bebind  it; 


I 
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pectoral  fins  moderate,  fakMtc,  Skin  naked,  more  or  less  rough,  es- 
pecially in  the  young,  vrhivh  have  nulimentary  scales.  Sword  flattenetL 
CaiiiUil  keel  mugle,  luteHtiues  long,  siauous.  Air-bladder  simple.  Pel- 
vic arch  obsolete.  Fishes  of  ^reat  sizi^^  reacliing  a  weight  of  300  to  400 
pounds,  the  flesh  valued  for  food.  (c<^/ac,  the  ancient  name  oi  Xiphia^ 
gladiuH^  from  ctV"7,  a  sword.)  m 

^02.  X.  g^ljidisi^  L.— Common  Sieord-JUh. 

Very  dark  bluish  above,  dusky  below  j  "  sword ^  almost  black  above, 
below  lighter.  Clelt  of  mouth  extending  beyond  eye.  Head  about  2^ ; 
depth  about  5 J,  Snout  3  in  length.  D.  40-4;  A.  18-14.  Vert  14  +  12, 
Atlantic  Ocean,  ou  both  coasts ;  also  in  the  Pacific^  north  to  the  Santa 
Barbara,  islands.  j 

(Liim.  Syst.  Nat.  j  GUiither,  li,  511 ;  Storer,  Fish.  Mass.  1867,  71.  fl 

^^H  9ia.— TETRAPTUBUS  Euaneaque.  I 

Spear  Fhlies.  ^ 

(RafiDcsqne,  lodice  d'lttioL  Sicil.  1610,  30:  type  Titrapftfrus  Man€  Rof.  of  the  Heil^| 
erranean.  \  ^M 

Sword  fishes  with  small  teeth  in  the  jaws  and  on  the  palatines,  with 

the  ventral  tins  represented  each  by  a  single  spine,  and  with  the  dorsal 
fm  not  greatly  elevated,  divided  in  the  adult,  its  height  not  greater 
than  the  depth  of  the  bndy.  Body  ranch  compressed.  Skin  with  rudi- 
mentary emtiedded  scales;  sword  rounded;  caudal  keel  double.  Air- 
bladder  sacculated.  Vertebrfc  12  +  12.  Intestine  shorty  straighi* 
(TZTpa^  four;  Ttnpdvy  wing;  tr^of,  tail,  from  tlie  wing-like  caudal  keeLs.) 

663.  T.  alhidiiji  Pm^y.—niU-Ji»h  ;  Spmr-fijuh;  Agnja  Blanca, 

Dark  blue  above;  whitish  beneath;  fins  dark  blue.  Nape  elevated, 
the  greatest  depth  of  the  body  opposite  the  opercle.  Eye  midway  be- 
tween opercle  and  tip  of  lower  jaw.  Dorsal  inserted  in  front  of  base  of 
pectorals*  Caudal  forked  at  an  angle  of  70  to  80  degrees.  He4\d  (to 
end  of  upper  jaw)  2|;  depth  7-8.  Length  of  caudal  k>be8  4J,  D,  III, 
30-6;  A.  n,  13-G.  Length  7  to  8  feet.  {Foey.)  Cape  Cod  to  West 
Indies ;  not  rare  on  our  coast. 

(Poe\\%  Mera.  it,  2:17:  f  Teirapiurm  hdone  Raf,     HiHtiQphorua  hehne  OUutUt^r.  ii,  513,) 
6ttl.  T.  niti|»lii9  Poi\T.— i^-7M>  de  €<J/ftn. 

Color  dark  blue ;  paler  below,  with  bluish  cross  streaks.    Body  stouter^ 
more  convex  at  the  nape,  the  greatest  depth  being  behind  the  oper*  -* 
cle.    Caudal  forked  at  anangte  of  IH)  to  100  degrees.    Dorsal  iosertedJ 


in  i     iH« 
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^HQlpliduiicI  base  of  pectorals.  Head  2|  ]  depth  5.  Length  of  caudal 
^Eb^  3J.  I>.  in,  38-7;  A.  H,  13-7.  Length  8  feet.  (Poey.)  West  In- 
Hfies^  north  to  Florida ;  perhaps  a  form  of  the  preceding* 

H  911.— HISTIOPIIOBUS  Ln^6pMe. 

^^^^  Sail-Jishes. 

^^^^^^^^^^^Bie^  HistNtvt.  Poiss.  iii,  1802,374:  type  hUophorui  gladifer  Lac.= 

Svrord  fiBhes  with  small  teeth  on  the  jaws  and  palatines,  with  the  ven* 
tral  finn  present,  of  2  or  3  rays,  and  with  the  dorsal  fins  extremely  high, 
H^ntiguons,  its  height  much  greater  than  that  of  the  body;  anal  fin 
Hilivided.  Body  slender,  luuch  conix>i*essed,  covered  with  elongate  scales, 
^bntcstines  short,  nearly  sti*aight;  air-bladder  sacculated  The  sword  is 
^bsnally  shorter  than  in  XiphtaSy  and  the  lower  jaw  more  developed. 
The  »ki!i  is  also  rougher.  Large  fishes  of  the  warm  seas,  (lanov^  sail; 
M»o/»/«i*,  to  bear.) 

BseJ*  II*  fflndlus  (BroQssO  GthT,^Sail-fi9h. 

B    Membrane  of  dorsal  lin  with  numerous  small  spots.    Dermal  produc- 

^felons  lauceolate.     Upper  profile  of  bead  descending  in  a  straight  line. 

^KDOOt  longer  than  the  rest  of  the  head.    Head  4  in  total  length ;  depth 

^p  or  8  in  the  same.    D.  46-7 ;  A.  10^7;  V.  2.    Vertebrse  14+10,    {Qm- 

Hlia^^Atlantic  and  Indian  oceans ;  occasional  on  ^or  coast. 

^^D^BBnt  QtadiuM  Brou9$<  MC^m.  Acad.  Sd.  178H,  454 ;  Giintlier,  ii,  5i:i :  HUUophorus 
y^^kmt  Cqv.  &.  Val.  viii»  S93 :  HUiicphorus  amerioana9  Cav.  dt  Yal.  viil,  303.) 

^B  Family  LXXIIL— TRICniURID^. 

^^V  {The  Hair  tails.) 

"       Scombroid  fishes  with  the  ventral  fins  imperfect  or  wanting  and  the 

•pinous  and  soft  part^  of  the  dorsal  not  dtlTereDtiated,     Body  extremely 

H  ^'^ngate,  compressed,  naked.    Mouth  wide,  the  jaws  armed  with  strong 

^P^aisqnal  te^^th*    Premaxillaries  not  protractile.     Pseud obranchite  prea- 

^♦*^*w    GilU  4,  a  slit  behind  the  fourth ;  gill  membranes  separate,  free 

^^ttk  the  isthmus.    Lateral  lino  present.     Dorsal  fin  very  long,  low, 

^^^^^Jly  continuous,  the  rays  all  similar.    Caudal  fin  small  or  absent;  if 

■p^^etit,  forked.     Anal  fin  very  long  and  low,  sometimes  scarcely  rising 

^'^^^Ve  the  surface  of  the  skin.     Yen  train  thoracic,  rudimentary  or  want- 

_*^g^,    Vertebrse  of  abdomen  and  tail  in  greiitly  increased  number,    Air- 

^P^der  present    Pyloric  coDca  nutnorous.    Genera  about  5 ;  species  1 2, 
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in  the  tropical  seas.  Yery  close  to  the  ScomhridcCj  fi-om  which  group, 
as  here  iiiiderstoodj  the  Trichinridtv  difler  chiefly  in  the  non  cUfferenti- 
ation  of  the  dorsal  spiues.     {Trichiuridw  part;  Giiuther,  IM2-349.) 

**  No  caadal  tin ;  tail  tJiperiiig  to  a.  point ;  dorsal  Ad  single ;  no  ventrtil  Ana. 

TRicfiiUBUS,  21*2. 

I  212.— TBlCillURfJS  Litiiiieiia. 

^K  Hair  tails. 

V  (  Lcpiii riut  Artedi ;  Q ill* ) 

(Linnieiia,  Syst.  Nat.  xii,  176«i:  type  Trkhim'un  irptMrm  L.) 

Body  extremely  elongate,  band  like^  the  tail  very  slender,  tapering  to 
a  fine  i>oint,  witbout  caudal  ^n^  Head  long,  with  a  very  wi<le  nioutb, 
the  jaws  armed  with  unequal  and  ver>"  strong  teeth;  upper  jaw  witJi 
about  four  long,  strongly  compressed  barbed  teeth ;  t^^th  on  tlie  pala- 
tines, none  on  the  vomer.  Lower  jaw  longest,  preorbital  covering  cleft 
of  mouth  posteriorly.  Dorsal  lin  single,  low,  occupying  the  whole  of 
the  back,  the  spines  not  distinguishable  from  the  soft  rays;  anal  very 
long,  its  base  more  than  half  the  length  of  the  body,  composc<l  of  de- 
tached si>inos,  which  are  very  short,  nearly  hidden  in  the  skin,  the  ante* 
rior  directed  backwards,  the  posterior  forwards;  ventral  tins  wanting 
or  reduced  to  small,  scale  like  appenchiges ;  pectorals  small.  No  scales* 
Lateral  line  decurved,  concurrent  with  the  l3elly.  Vertebne  39  +  120. 
Color  silvery.  Voracious  fishes  of  the  high  seas;  reaching  a  cousider* 
able  size,    {-pu^ov^  a  little  hair;  <#t>^^l,  tail.) 

a.  Ventral  5aa  entirely  wanting  in  the  aHult.    (Trttjhiurua,) 

O60.  T»  lepfturttS  Lhin.— JTair-fail. 

Uniform  brilliant  silvery;  dorsal  darkedged.  Snontlongand  pointed, 
about  as  long  as  pectoral ;  maxiUary  reaching  neai'ly  to  pupil,  concealed 
by  preorbitaL  Head  about  7J  in  length;  depth  about  1<».  Eye  -  in 
snout.  D.  135;  A.  about  100.  Warm  seas,  north  to  Virginia  and 
Lower  California. 
(Linn.  Syst.  Nat.  xii;  Gilnther,  ii,  346.) 

^m  Family  LXXIV.-SCOMBRID^. 

^m  {The  MackereU.) 

^Body  elongate,  not  much  compressed,  eovered  \^ith  minute  cycloid  . 
scales,  or  else  wholly  naked;  the  scales  anteriorly  sometimes  forming  a  < 
corselet     Lateiul  line  preseut,  its  course  undulate.    Head  scibooaiO| 


„^^ 
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■  pctfitcd  anteriorly.  Month  rather  iBrge;  premaxillary  not  protractilo; 
^^^axitlury  without  8ui»pU^mental  bone;  jaws  with  sharp  teeth^  large  or 
HftnalL  Vomer  and  palatines  toothed  or  not.  Preopercle  entire ;  operele 
I  utii&nued*    Gill  openings  very  wide,  the  membranes  not  united,  fi-e©  from 

f.bo  iHthmns.     Gill-rakers  usually  long.    Pseudobranchiie  present,  large. 

J^  «lit  behind  fourth  gill.  Bmnehiostcguls  7.  Dorsal  tins  2,  the  first 
^>r  r^ither  weak  spines,  depressible  in  a  groove,  the  second  similar  to  the 
^iis»l ;  anal  spines  weak;  last  niys  of  dorsal  and  anal  usually  detaehed 
B»M%  cl  separate,  formi  ng  series  of  Unlets ;  eaudal  ped  u  ucle  extremely  slender, 
^^os^lly  kwled,  the  eaudal  lobes  abruptly  diverging,  falcate;  ventral  tins 
^kioclcrate,  thoracic,  1, 5.  Tertebne  in  greater  number  than  in  Carangidw^ 
0^^  xmmber  more  than  2o.  ]*yloric  ca5ca  numerous.  Air-bladder  fre- 
«l  tiontly  absent.  Coloration  metallic,  often  brilliant.  Genera  ITj  species 
■l>c*^Al  TO,  Fislies  of  the  high  seiis,  many  of  them  cosmopolitan,  aiid  all 
^p^^^^iaig  a  wide  range.    Most  of  them  are  valued  us  foodfishes. 

^P  C  ^5ic<t»mRnrftr  i»tt  tiud  Trichiiwidit  pt-  Qiiuthi^r,  ii,  34lMi73,) 

•-      ^^^xilHii  jinre^eut;  durnal  opines  ksB  tbiiQ  20.     {Scomhrlntr,) 

^^^       SpimniB  ilorHul  »hort  (of  l«*a8  Umii  I'i  uphu's),  romot©  from  the  second. 

^B        ^—   Vomer  iiiid  pulatiues  wilU  t«etli ;  corst^cjt  oLimilete ScoMBER,  213. 

^t        «*«2,  Vomi?r  imd  piilutiues  t4X)tLU(^si»;  eorm^U't  wHI  ilevcIopetK... Acxj^i  214. 

^^^'•»       S|)imHiM  doi'wil  loii^  (i>f  more  tliuu  12  wpiiici*)^  conlij^iiouM  to  the  secoud. 

^m  it  CaudHl  k(H>l  pniH*tijt. 

^^^  #,  Corti4*t*.^t  irutH'rlWt  or  obsolet*^;   teoth  of  Jaws  strutig;   tuiuute  teeth   ou 

^^^^  vtutRT  anil  pulutiuefi ScoMBEKOMORUs,  215. 

^^^^^^^       Of.  ConHdct  iluvtdo[>(*d. 

^^^^^H        /.  PuUt ! no  tf'cth  strong;  vomer  tocthlciis;  vcrtebnc  DortuAL.,SARDA,  21l>. 

^^^^^^1        ff,  Pahitin(9  U^M\  viUifoi-m. 

^^^^^^H  f,  Vonaor  with  teeth;  vertebrw  normal,  the  lower  foramina  8maU. 

^^^^^H  QUCYNI  t^, 

^^^^^H  S9*  Vomi^r  tciothleM;  nhdominal  vcrtebnt^  with  the  lower  fomujina  en- 

^^^^^^H  lATgt^l  tt.nd  a  {lortiitn  between  the  vertebne  propernnd  thc^  hiuiuivpophy- 

^^^^^^H  0««  developed  iu  the  form  of  a  fiet-work  or  trellis  ...  .Kutuynnus^  218. 

^^^^K  SiI3.— SeO]ff  ll£R  LinnuMis. 

^^^^^P  MackerelB* 

B^^^*l^a*o«,  Syiit.  Nat,  1758:  type  Seombfr  scombrun  L. ) 

^*^ody  fusiform,  rather  elongate,  Homewhat  eorapre^sedj  caudal  pe- 
^*^<^le  blender,  with  tw<»  8nmll  k(.*elM  on  eurh  iside.  Month  wi*le,  with 
*<^pfle  row  of  rather  sn)all,  sUnider  teeth  in  each  jaw  and  on  the  vomer 
^T*^^  jialatineftj  maxillary  slipping  nnder  the  broad  prtMjrbital.  Scales 
HlP^'^  imall,  not  forming  a  corselet.  First  dorsal  of  1-VJ  feeble  spines, 
H^'**%nite«il  from  the  second  by  an  interspace  gn'ater  than  the  base  of  the 
K*  ^  Aectiud  dorsal  mnalh  followed  by  5-9  detached  tiidets;  anal  similar 
V^   ii^t*oi]d  dorsal,  with  sindlar  Unlets;  pectorals  and  veutrals  small^  the 
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former  on  a  level  with  the  eyes;  caadal  fin  small,  widely  forked.  Pylons 
appendages  exceedingly  namerous.  Air-bladder  usually  wanting.  I^pedei 
few,  widely  distributed,  everywhere  highly  valued  for  food,  {nopfipt^ 
Latin  Scomber y  the  ancient  name  of  the  common  mackereL) 

«.  Air-bladdor  present,  small. 

66  Y»  8.  pneumatoptaoras  De  la  Roche.— CfttiftAfadkervZ;  IMwifodbral;  JRvlr 

Mackertl, 

Blue,  with  about  20  wavy,  blackish  streaks,  which  extend  to  just  be* 

low  the  lateral  line;  some  of  these  form  reticulations,  and  indoae  pdl 

spots  of  the  color  of  the  back;  belly  and  sides  silvery;  a  black  axiDair 

spot.    Head  rather  pointed.    Maxillary  reaching  front  of  impiL   tjt 

4  in  head,  nearly  equal  to  snout;  pectoral  f  length  of  head.    Head  !^  , 

depth  5.    D.  IX— I,  12-.V;  A.  I— I,  11— V.     Lat.  1.  200.    L.  1  ftot 

Atlantic  and  Pacific,  north  to  Maine  and  San  Frandsoo;  common  inlhl : 

Mediterranean  and  in  Southern  California;  irregular  in  its  appeanM 

on  our  Atlantic  coast. 

(De  la  Roche,  Ann.  Mus.  Nat.  Hist,  xiii,  315;  GOnther,  ii,  359:  SeomberpmWA 
Trans.  Lit.  &  PhU.  Soc.  N.  T.  1815,  422:  Scomber  dekayi  Btorer,  Fish.  Hmb.  1867, 9fe 
Samher  diego  Ay  res,  Proc.  Cal.  Acad.  Nat.  Sci.  i,  92, 1855:  Somber  eoiime  pi.  M^ 
dachner,  nee  Scomber  coliaa  of  GUnther  and  C.  d^  Y.,  which  has  bnl  7  doiMd  ^iim.) 


aa.  Air-bladder  wanting. 

608.  S*  scombrus  1,.— Common  Mackerel. 

Lustrous  dark  blue  above,  with  about  35  wavy,  blackish,  transvott 

streaks;  below  silvery;  base  of  pectorals  dark.    Snout  rather  long  ni 

pointed,  compressed.     Moutb  large,  maxillary  extending  to  anterior 

margin  of  orbit.    Yeutrals  and  pectorals  short,  the  former  nearly  haV 

length  of  head.    Eye  less  than  snout,  5  in  head.    Head  4  in  lenglk; 

depths.}.  D.  XII— I,  10— V;  A.I,11— V.  L.  18 inches.  North  Atlantiq 

abundant  on  both  coasts,  and  occasionally  straying  to  the  Pacific  A 

well-known  food-flsh. 

(Linn.  Syst.  Nat. :  Scomber  scomber  GUnther,  ii,  357 :  Scomber  vemaliM  Ston^  B 
Fish.  Mass.  54.) 

214.— AIJXIS  Cavier. 

Frigate  MacJcereh, 

(Cuvier,  R^gne  Anim.  1829,  ii :  type  Scomber  rocliei  Risso.) 

Body  oblong,  plump,  mostly  naked  posteriorly,  anteriorly  OOVB 
small  scales,  those  of  the  pectoral  region  enlarged,  fonnioj 
Snout  very  short,  conical,  scarcely  compressed.    Moatil 


74.    BCOMBRIDX SCOMBEROMORUS. 


425 


tJM^  jaws  equal.  Teeth  ver^^  small,  mostly  in  a  single  series,  ou  the  jaws 
ofil>%  Tiiil  very  Hlemler,  depressed,  with  a  rather  lar^e  keel  oq  each 
^icle.  Fii^at  dor»al  short,  separated  Irom  the  secood  by  a  eonsiderablo 
itrnt^^ntpace.  Second  dorsal  aud  aual  small,  each  with  7  or  8  flulets, 
I^^«5toraIi4  atid  ventrals  small.  Ko  air-bladder.  Brandiiostegals  7. 
t*>'loric  caeca  dendriticaL  GUI -rakers  very  loug  and  aleader,  uumeroas* 
V«5i*tebr£B  peculiarly  modiUed,  esaeutially  as  in  Euthynnus,  (ao^iZf  aa 
^ci€2iexit  uatue  of  a  young  tiiuny,  from  uu^tt*^  to  grow*) 

S'^EO*  Am  roclicl  (Ht8Ho)  GUntht^r. — Frifjaltt  Mackerttf* 

Blue,  variegated  with  darker  above,  becoming  plain  with  agej  belly 

Bil  very.    Body  robust,  scarcely  compressed,  abruptly  contracted  at  cau- 

cla:i.l    ]>ed uncle.    Eye  as  long  as  snout,  5  in  head.    Opercle  very  broad, 

So^i4e»  of  corselet  and  along  anterior  dorsal  region  compiiratively  large. 

^I^A.:ac:i1hiry  almost  entirely  concealed  by  preorbital.    Dorsal  spines  rather 

*^t:Ifir;  space  between  dorsals  Iburfifths  length  of  head.    About  33  gill* 

j  ^^t^lc  csrs  below  angle*    Pectoi^l  reaching  past  middle  of  first  dorsal    Head 

1  ^  5     clepth  ^.    1).  X-12-V1II ;  A,  i;^Vn.    Vert  30.    Metliterranean  to 

l"^^^    East  Indies;   lately  appealing  in  great  numbers  on  our  Atlantic 

it.    A  food  ftsh  of  little  value. 

CScomher  rorlui  Riaso,  lohih,  Nioe,  IHIO,  l(i5;  GUntlicr,  ii,  369:  Scombtr  hUut  Rafin- 
L«»«i,  CariilUari,  vie.  IpIO,  45:  Auxis  vultjarU  Cuv,  &  Val.  vUi|  139.) 

aild.-SCOlflBERO.^ORUS  LocdpMe. 

{Cybium  Cuvitjr*) 

c.  Hist,  Nat.  Poifla.  iii,  292,  1802:  type  Scoinbemmorm  plumieni  Lac,  =5<x>in* 
hir  rtffaiU  Blotch.) 

^iiHly  elongate,  naked  or  with  rndimentary  scalea,  which  do  not  form 

cllHtiuct  corselet. 


M 


HeaU  pointed,  comparatively  short   aud  small. 

•>i4tb  wide,  the  »troug  teeth  in  the  jaws  often  compressed  or  knife- 

***^tieil:  vilUform  or  sand  like  teeth  on  the  vomer  and  palatines;  max- 

^**y  not  concealed  by  preorbital.    Spinous  dorsal  low,  of  14-18  feeble 

^*tieg.     Soft  dorsal  aud  anal  short,  similar,  somewhat  elevated  aud 

1  '^^^^i^re,  each  followed  by  7  to  10  tinU^ts;  ventrals  small;  pectorals moder- 

"^^  near  the  level  of  the  eye*    Air-bladder  present.     Yertebne  normal. 

**liea  of  the  high  soas;  grac^^ful  in  form  and  beautiful  in  color;  among 

^^   b©8t  of  food-Hshes.     (^xf>/i/5^«;:,  Seomljcrj  v;iof/v^^  near.) 

K  9.  caacolor  (Li>c)iingt-fin)  J,  4t  G. 
^lilo  dark  steel-blue,  the  sides  silvery,  without  streaks  or  spots; 
lale  with  two  alternate  series  of  bi-own  spots,  the  silvery  on  ttide« 
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cloiidod  \yitli  dasky;  fins  nearly  plain,  dark.  Month  slightly  obIiqne« 
the  niaxillarj'  reaching  to  i>o8terior  margin  of  pnpiL  Teeth  of  jaw8  oom- 
])aratively  small,  subconical,  little  compressed;  those  of  vomer  and  pala- 
tines minute  and  gmnular.  Eye  5^  in  head.  Pectoral  fins  8  in  length, 
inserted  rather  above  axis  of  body;  ventral  fins  small;  spines  of  doml 
slender  and  fmgile,  the  longest  one-fourth  as  long  as  the  head;  dorsal 
fins  separated  by  an  interspace  equal  to  one-third  the  leni^h  of  base  of 
spinous  dorsal;  caudal  shorter  than  head,  its  lower  lobe  longest^  Gill- 
rukers  long,  18  below  angle.  Head  about  5;  depth  rather  less.  D. 
XVIl-IC-VIII;  A.  I,  IC-VIII.  Monterey  Bay,  California;  rare.  A 
food-fish  of  high  quality. 
{Chriomitra  concolor  Lockington,  Proc.  Acail.  Nat.  Sci.  Phila.  1879.) 

6Yi«  8*  macaSatas  (Mitch.)  J.  &.  Q.—Sitanwh  Mackerel. 

Bluish  and  silvery  al)ove  with  bhght  refiections ;  sides  with  nnmer* 

ous  bronze  spots  which  are  nearly  round  and  about  as  large  as  the  papiL 

S{)inous  dorsiil  white  at  base,  dark  above  and  on  the  anterior  half  «f 

the  fin.    Caudal  keel  well  developed,  with  a  smaller  keel  above 

below  it.    Head  small  and  pointed.    Mouth  rather  large,  oblique;  mair 

illary  Reaching  i)osterior  margin  of  orbit.     Teeth  large,  compresMd, 

about  :V2  in  each  jaw.     Gill -rakers  few,  slender,  about  12  below  angle. 

Interspaces  between  dorsals  shorter  than  eye;  caudal  as  long  as  head. 

Head  4:J  in  length  ;  depth  r^i.    I).  X  VIII-18-IX ;  A.  II,  17-VllL    Coarti 

of  North  America,  north  to  Cai>e  Cod  and  Liower  California ;  one  of 

most  valued  foiHltishes. 

{St'omlMT  maniJatuH  Mitrli  Trana.  Lit.  &  Phil.  Soc.  N.  Y.  i.  4'A\  1S15:  C fMaa  i 
latum  CiiiuthtT.  ii,  :t7*J:  Cybium  maculatum  Ilolbrook,  Ichth.  8.  Car.Jid.) 

672.  S.  recalls  (Hlooh)  J.  «&  G.—Cero. 

Silvery;  sides  with  a  bi*ownish,  brt>ken,  longitudinal  Ixind,  above  aal 
below  which  are  nnmei-ous  brownish  s|H>ts,  persistent  in  the  adult: 
terior  i^rtion  of  spinous  dorsal  black.  Body  nither  elongate*  its  dotal 
and  ventnd  curves  nhont  e<pial.  Lateral  line  descending  obliquflfg 
slightly  undulate  along  the  tail.  Mouth  large;  maxillary  reaching  1^ 
Ik»1ow  eye.  Teeth  triangular,  strongly  compressed*  abi>nt  '2(^1^  P»? 
toral  scaly.  lle;id  4  in  length ;  depth  4.}.  D.  XVll-I,  lo^VIII ; 
hWlll.  (.'ajH?  Co<l  to  Brazil;  not  common  on  our  Atlantie 
reaches  a  weight  of  IH)  iK>unds. 

^C^t>mfrcr  nifiili*  HKh>1i.  AilsI.  Fische.  taf.  XX3:  Cgbimm  resale  G&ntbci^  V 
Itnunoruit  plHmirrii  Lac.  iii,  iSLtl:  Cybinm  aurrMiii  C.  &  V.  viii,  1(331« 
Pwv,  IV)c.  U.  S.  Xal.  Mus.  l?*7c*,  4.) 


ta 
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I  eiii&»Utl  (Cur.  Sl  Vnl.)  J.  Sl  G.— .^irrro. 

I  cif  body  wUli  indmtinct  iJarUcr  yellowish  spots;  nclitlt  immncu* 

kpinoufi   ilorsal   witboiit    bluek   blotch    anteriorly*      Kye  large, 

larj4o,  maxillary  reael*iii<^  to  below  eye.    Lateral  lino  descend- 

ru|it1y  Ik4ow  the  scroiid  dorsiiL    Teeth  triau^nlar,  8troiigly  eom- 

tt,  iibcjtit  3tU25.    Pectoral  scaly  at  base  only.     D,  XlV-1, 15-VIlI ; 

IX5-V1II.     (Poty.)    Warm  parts  of  the  Atlantic;  occusioaal  on 

lUit ;  r^adiea  a  weight  of  100  pounds. 

k«i  <wfttfllo  Cair.  Sc  VnL  rlH,  IH3I,  1)^7 :  r>bii<m  mhtlta  GttnrliDr,  it,  ^73 1  Cyiklum 
m»mm  C.  A  V,  viii,  101  :  V^lnum  x^thuUn  T'ii«»y,  rnH%  Li.  8.  Nut.  Ma*.  IfcC^,  40 

I  aiC-SABDA  Cnvier. 

^       ( IWomirir  Oi¥t  4c  VnL  1831,  iirtMKTupiod  m  Ilerpetology.) 

^^ftgnt^  Aoiui,  <h1,  «d^  il,  Itnit*:  tyiwi  Sctmb<ir  itelamsfn  Uriiuuwh  =  Scimhersard4i 
■■bdi.) 

Ijr  mlher  elongate.,  covere<l  with  Rnialj  «calest,  those  of  the  pectoral 
li  forming  a  corselet.  Cii^nilal  peduncle  nlemler,  8tron>fly  keeled* 
I    "  .  jKiinted,  compiV8?5cd.      Month  large.     Teeth  in  the  jaw.s 

t:  -  ii;;,  conical,  tilightly  eompre^ited;  nimilar  teeth  on  the  palu* 
I  but  none  on  the  vomer;  maxillary  not  concealed  by  preorbital, 
likars  lou^  and  Ktronjpr.  FirKt  dorsal  long  and  rather  low,  of  1^23 
t      '     t  HpinciH^  which  un^  ^rradnally  .shortened  lichiud;  interval 

k   '  ia^t  8ptne  and  the  second  dorsal  sbort;  second  dorsal  small, 

;iwe<l  by  S-O  Unlets;  anal  fin  similar,  anually  with  one  less  finlet; 
iiUA  hmM ;  )iectoml^  placed  below  the  level  of  the  pupil.    No 
Pyloric  co»c.a  very  numerous,  dendritical.     Vertebra^  nor- 
.  -  .    s  of  rather  lar^rc  hIzc,  with  metallic  coloration,     (Latin, 
|;  Givek,  tf«/***a,  the  ancient  name  of  the  typical  hpecicsy  ali^o  known 
,  iV/Atit^A,  etc.;  80  called  from  tt»  beiu^  taken  in  the  neigh bor- 
llie  Inland  of  Sanlinia;  hence  also  the  diminutive  traftSilr^y  the 

^) 

Bietf|ti*rrail«Ml  (HUk  h  d  Srlin<'i*kj)  J*  Sc  Q.—Bonito;  Skip*jnrk, 

rk  M€-el  blue  above,  with  numerous  narrow,  dark  stripes  from  the 

liipiely  downwards  and  forwards ;  nil  very  below*    Body  elongate, 

r cufnpre«>Hxl,  robust;  t»ori<elet  dintlnet,  amall,  not  extending  be- 

jniL   TceU*  UM' T  1         slightly  cotnijressed.   Gill  rakern  rather 

liiw  angle*    :.,..„... ly  n»aching  beyoml  orbit.    Head  3^  in 

tJi  U    D.  XXJ-r,  IS-VILl;  A.  I,  13-VIl;  P.  10.     L.2i  feet 
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Atlantic  Ocean,  on  both  coasts;  abundant;  a  food-flsh  of  ratlie 

grade. 

(Scofnber  pelamys  Brannich,  Ichth.  Massil.  1766,  69,  not  of  L.  Syst.  Nat.:  & 
mcditerraneua  Bloch  &  Schn.  1801,  23:  Pelamgs  iorda  Storer,  Fish.  Mam.  63:  Fi 
aarda  GUnthor,  il,  367:  Sarda  pelamjfs  GilL) 

675.  S.  cbilensis  (Cav.  &  Yal.)  J.  &  Q.Soniio  ;  Skip-Jaeb;  Tmnn. 

Dark  metallic  blue;  sides  dusky;  about  5  blackish  stripes  nmi 

obliquely  upward  and  backward  from  the  pectoral  region  to  the  o] 

edge  of  the  tail,  these  variable  in  number  and  direction.    Head  poii 

conical,  naked.    Maxillary  reaching  posterior  border  of  eye.    Pecto 

placed  just  below  the  level  of  the  pupil,  scarcely  half  as  long  as  h 

Gill-rakers  long,  strong,  about  Id  below  angle.    Corselet  moden 

developed.    Head  3f ;  depth  about  4.    D.  XVIH-I,  12-Vm;  A 

ll-YI.    L.  2-3  feet;  weight  IG  pounds.    San  Francisco  to  Pataf 

and  Japan;  abundant  northward  in  summer;  very  similar  to  the 

ceding  but  with  the  spinous  dorsal  always  shorter. 

(Pelamys  cKiUtuis  Cuv.  &  Val.  viii,  163:  Pelamya  UiMoIato  Oirard,  U.  8.  Pac  ' 
Sarv.  Fitih.  106:  Pelamys  chileiisis  Giiuther,  11, 106:  Pelamys  arietUmtUGfiathBr,  u, 

317.~OBCriliUS  Cavier. 

Tunnies. 

(Thynnus  Ciivier,  1B17,  preoccupied  in  entomology.) 
(Cuvier,  R^gne  Anim.  2d  ed.  1829:  type  Scomber  thynnus  L.) 

Body  oblong,  robust,  with  very  slender  caudal  peduncle.  Head 
ical.  Mouth  wide,  with  one  series  of  small,  conical  teeth  in  the  jaws 
bauds  of  minute  villiform  or  sand-like  teeth  on  the  vomer  and  imlat 
Scales  present,  those  of  the  pectoral  region  forming  an  obscure  con 
First  dorsal  of  12-15  spines  which  grow  gradually  shorter  backward 
interval  between  last  spine  and  second  dorsal  slight ;  second  dorsil 
anal  short  and  rather  high,  each  with  8-10  finlets;  veutials  model 
pectorals  moderate  or  very  long,  rather  below  the  level  of  the  eye. 
tebru3  normal,  the  lower  foramina  very  small.  Fishes  of  the  opeo  S 
often  attaining  a  veiy  great  size.  (6pxu>o^j  an  ancient  name  of  ft  I 
nu8.) 

a.  Pectoral  fms  sabre-sbapcd,  reaching  beyond  end  of  second  dorsal.    (iHHaiMk 

676.  O.  alalonsa  (Gmel.)  Risso.— J/6toore;  Alilonghi;  Gtrm^mu 
Bright  metallic  steel-blue;  belly  bluish  silvery;  fins  ' 

body ;  pectorals  blackish,  with  silvery  lustre.    Bodj 
regularly  elliptical,  its  weight  great  in  proiMNrtioii 
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Itrmigly  keeled,  broader  than  deep*    Corselet  mdistioct    Scales  rather 

liirge,    Peetoral  rcaeliin^  beyond  second  dorsal  and  anal,  inserted  u 

ittJo  below  level  of  pupil,  its  base  a  little  wider  than  the  large  eye; 

reiJtrals  short.     Head  aj;  depth  3J.     B.  XIV^II,  l^-VIII;  A.  II,  12- 

VI L    L,  3  feet;  wei^jfht  15-20  pounds.     In  all  warm  seas,  in  the  open 

tM*€"aii:  abundant  in  summer  in  the  Mediterranean  and  about  the  Santa 

HaxUara  Islands^  occasional  on  our  Atlantic  coast. 

^  St^mhrr  olntunfja  Goii^l*  Sysitt  Nat.  17B8, 1330,  miaprint  for  alalongOf  fidcCnv.  Sl  Val. : 
7  '•  r./^ h,  ,-!!.!!o,tga  Cuv.  il  Vat.  vih»  VZO:  ThtjnnuH  pacificu9  Ciiv.  dt  Tal.  viii,  133: 
/  /. ^'UHUA  (tlhrintra,  alnhnfftt,  and  pacijitus  Glhither,  li,  .3Gr»^  360 :  Orcynnjt  pncificuH  Cooper, 
Pro&CaL  AcmX,  NaU  Sci*  1803, 75:  Orc^nw  gertno  Ldtkeu,  Bpolia  AtluDticn,  1B80, 473.) 

a  -     PtTtontl  (in A  conipnmUvely  ebort,  not  reaching  beyond  tbo  end  of  the  epmoufi  dor- 
sal.    {T»nnien,) 

*^TT»0#  thyntiiis  {Linn.)  Pocy.— Tiiifif^ ;  H&tm  Macktrd;  Jlhicore, 

Dark  blue  above;  below  greyish  with  silvery  spots.    Mouth  rather 

l^kx-gi**  posterior  margin  of  preoperele  somewhat  shorter  than  inferior. 

'        (^  mialL    Borsal  and  anal  falcate;  caudal  ver^'  widely  forked;  pec- 

*  *4.il»  reaching  nearly  to  end  of  si>inous  dorsal.     Head  3^  in  length; 

^1  •  *  rth  1     D.  XlY-l,  13-lX;  A.  I,  12-VIIL     Korth  Atlantic,  on  Iwth 

'  *  'ii  ts;  the  largest  of  the  ScomhrukVy  reaching  a  length  of  10  feet  or 

>»cjre  uud  a  weight  of  half  a  ton. 

C  t^cDiii&cr  fAj^ftftU'V  Lint).  8yst.  Nat,:  Th  iffmvft  9fc»ndo'(for»alk  Strirer,  Fidti.  Mitss.  65: 
'^Jlf****  tkifnnwi  GUiither,  li.  36*2 :  TrnjUHun  rulfjarii  C,  &  V.  viii,  58:  Thynnu«  brachyp' 
*•*"*» ind  t^rtUa  GQnthcsr,  ii,  363,) 

3I§.— l^UTflViirMUS  Liitken, 

Little  Tminies, 

{ThtfnnH$  Ltifkoii :  Thifumchthyn  Oiglioli ;  botli  nami^e  preoccupied,) 
^^-fltki^u  MSS.  ill  Epist.  Feb.  lf-8l:  i>7>e  Thjnnns  thnnnina  C.  Sl,  Y.) 

TbiH  genus  differs  fi*om  0/*ei/nt/*,  accor^ling  to  LUtken^,  "(1)  in  the 
**  I  Hence  of  teeth  on  the  vomer;  (2)  by  the  complete  absence  of  scales 
^Tibiide  of  the  eorselet^  while  in  the  Orajni  of  the  same  size  the 
^*«iu  i»  covered  with  small  scales;  the  limits  of  the  corselet  in  the 
''^Tmj  and  Albicoi*©  are  obscure,  so  that  it  cannot  i>mperly  b«>  said 
^^at  Uiey  liave  distinct  corselets  j  and  (3)  by  an  important  osteological 
et4!sr,  namely  the  peculiar  development,  in  the  form  of  a  net-work  or 

flis,  of  a  portion  of  the  abdominal  part  of  the  backbone,  between  the 
^^Jtebrte  pro[>er  and  the  htemaiMjphyses,    This  organization  is  common 

Th,  thunnifui  {alliteratfis)  and  TIi.  pelamysy  and  is  found  modified  in 


■  JB 
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the  gemm  AiuuiJ^     Species  of  smaller  size  than  the  TiTnaie«,  mostly 
jvelagic.     {Baird.)    (et/,  traoj  Ou^vu^j  tmmy,) 

678,  E-  allitemtus  (RjUV)  J,  &  O.— Little  Tannu ;  Albicort, 

Bluish  above  with  wavy,  bliickish,  longitudinal  streaks;  silvery 
below,  luferior  miiigin  of  preopereahim  half  lon«;:er  than  i>osterior. 
Dorsal  siu'iies  moderate;  peetonils  reacliiag  tbe  vertical  from  tbe  iiiuth 
doi-sal  fc^piue.  Head  3^  in  leugth  ;  depth  4],  I),  X\-I,  12-Viri  :  A.  I, 
12-VlI,    Atlantic  Ocean  j  occasional  on  our  coast. 

{Sfomher  aUiUratHH  liaC.  Caratteri  ili  Aletini  Xuovi  Qeaeri^  ISIO^  40:  Th^nfiv$  a^nu^ 
thunhina,  and  brcviroitrta  Giintlier,  11,  361I-'I05.) 

G70*  C«  pelaniys  (L.)  Liitkcsu — Octamc  lionito. 

Ba<*.k  bhii«li ;  on  each  side  of  the  belly  4  brown iah  lonfjitudinul  bands« 
Leiigtli  of,  posterior  margin  of  the  [jreopercnhuii  1|  in  that  of  the  in- 
ferior. Pectoral  reaching  the  vertical  from  the  tenth  dorsal  8piuo;  dor 
sal  spines  rather  feeble.  Head  3^;  dei>th  4  (to  fork  of  candal}.  D» 
XV-I,  12  +  YIIl;  A.  II,  12  +  VIL  (Gilnthtr.)  Tropical  sea^s;  occa- 
&ion;iI  on  our  Atlantic  coast. 

(Scomber  pHamffs  L.  Syat.  Nat.;   Thynnuj*  pd  amsf  8  Giinthv^tt  M,  365:  Tht^ntnt^  pcfan 
Cuv.  et  VaL  viii,  113.) 


I 


Family  LXXV.— CARANGID^. 

The  Pilot  fishes. 

Scombroid  fishes,  with  the  body  more  or  less  compressed  and  often  d^ 
vated,  sometimes  naked,  or  more  usually  covered  with  snmll,  thin,  cydoid 
scales.  Head  rompressed,  the  occit>ttal  keel  prominent,  nsiially  trench- 
ant. Mouth  ot"  varying  size,  the  dentition  various,  the  teeth  geneniMy 
small;  pi'emaxillariexS  usually  protractile;  maxillary  with  or  without  a 
supi>lemei»tal  bone;  preoiiercle  ur.ually  entire  in  the  adnlt,  iu  the  veiy 
young  armed  with  three  or  more  spines.*  Lateral  line  complete,  anterr 
orly  arched,  the  posterior  i)art  straight,  sometimes  anned  with  boojr 
plates.  Dorsal  fins  moi\^  or  less  s«»parated,  the  spinous  part  nither  wt'iife, 
the  spines  usually  depressible  io  a  groove^  anal  fin  long,  simihu*  to  tVv 
soft  dorsal,  always  preceded  by  two  stiff  spines,  usually  sepamte,  bnl  i 
the  young  often  moixi  or  less  connected  with  the  tin  or  with  eatth  otlit*r; 
these  sometimes  disappear  with  old  age,  and  sometinies  the  spinotm  dor 
sal  also  vanishes;  often  a  procumbent  spine  before  the  dorsal  flu; 
tral  fins  thoracic,  well  developed,  I,  5;  caudal  peduncle  very  slender,  tli< 
lin  widely  forked^  jKH/toral  fins  narrow.  Gill  openings  very  wide,  th 
membmnes  usually  not  united,  free  fram  the  isthmus.     Gills  4, 


i^tit 


•  For  an  account  of  the  Irftuaforamtioaii  of  vatIous  mexabon  of  this  faaiily,  m^  t^i* 
kea,  SpoUa  AtlaRHoa,  1880. 
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iM^uiiiii  (i ill  rakers  nsuall^^  long,     Brancbiostegals  cammoiily 

7.      wVti  r  i»it*!<ei»t,  oftcu  biruivatebebiud.     PsemlobraDehim?  large, 

|Yre«i^fil  in  all  oar  fi^eiieni,  somt^timea  cliHaptieuring  with  age,  <E»opba* 
g^B  unarmed.  Pyloric  eosca  generally  uiiinerou8*  YertehriB  fewer  tbau 
ill  thi*  Sc'amhrid(i\,  about  25  in  number.  Ci>I«iration  generally  metallic 
luid  ?*ilv«*ry*  Genera  25;  »*i>eeies  aboat  180,  al mounding  in  warm  8ea«, 
oft4«ti  tnoviui;  uortbwanl  iu  summer,  like  the  Scomlmdw.  Most  of  the 
ies  are  widely  diHtribiited,  and  nearly  all  are  valued  us  foo^l. 

pt,  iJiiiithcr  li,  417—1^^1,  oxcltisive  of  certain  goaem.) 

iiruu^a  witli  lK>rjy  k*-*e1i'il  pbifoM,  at  U^ani  pontenorly*     iCnmn(fi/nr.) 

ArniaiCiirf^  uf  Ut<Hiil  Unti  i)Xl4>tiiliiig  iU  wliol*?  K'nfftli TkACUUJlCii,  1219* 

.     ArTft  itnnt  of  Ijitvrai  lino  uti  lf«  etniiixtit  posterior  portion  only* 

i  ' ^  r    J ^  null  atijil  fiw-'li  with  a  il**t*M^hed  fiiilot ... . . .  „  Dkcapteruji,  290, 

Arr*.  l>>M«tal  ami  cLiial  without  titiletA. 

c,  ^piTnm»*  daniLl  iUnclopLHl ..CaranXi  ^1, 

Sftltioiiii  ilorKiU  nidimcutiiry  or  dii»nppeariti<r  with  agr  ;  scales  nnlinu'iitary. 

,^*  Lrfii*  r^tl  JUii»  uminm?d. 

d,  VrvumKi\hiiU'4i  {iratrai^tili^. 

I,  Aiuit  tm  Hlioiit  i'(|iiai  t^  t!io  Hoft  rtorsal,  itabase  longer  than  the  abdomen; 
tjiil  not  kiu«lf^d* 
/.  ThoriM^ir  i*i^j;iori  tn^nrharit;  biMly  exce^ively  lonipressfML 

f  >  DorMit  o(itliiii5  iiiorciHHis «^x  tban  tbe  ventral outlinr ;  profile  verynteep; 
hctad  Viiry  short  mni  high ;  preorbital  vory  dtn^p.     {SrhninaK) 

Skli:xk,  *223. 
ffff.  DtirwJil  otitliiic  kii8  convex  Ibtin  vi^ntrttl ;  profile  not  stt*t^p :  prforbital 

modi^roUi.    <  Ch iot^Kcemhrina:. ) Ciiu lUo^coMumri^,  itM* 

jy.  Thorade  m*gion  not  trptichout;  body  moileratcly  compressed.    {Tm- 
ehffnoUHa.) 

k.  Forcbtiiifl  con vcic ...... •.^<. ..TnAOiYNc»T(;»t  *^^« 

«r.  AdiU  tin  miiidi  ^boiler  than  the  soft  dor^ialf  itjs  hase  not  longer  tban  the 
abdomen;  tail  keelt;d.     {HcrioliHtv.) 
•\  Fhib^U  none. 

/  Dorttiil  »|tincs fr«»e,  in  ndnlt,.,. „ N ACCRATKS,  9S^ 

jlf.  Dorsal  winnw»  connected  by  irjeinbrnue ,*-8KmoLA»  227. 

j»«  A  two-ra>ed  f^nlet  bebiml  dorsal  and  anal El,A<iATi«,  22?*, 

lirf.  rpeouixlllarius  not  protractile;  dornal  and  anal  ivitb  Unlets;  maxiHary 
%*ery  nam*w,  without  disiinct  supplemental  bone,  (Scombrui' 
dinw.)  *.,. SCOMBROIDES,  229, 

Slid.— TKACIiURrS  Rafinosque, 

Saurels, 

j:iaStcUiao^ltilO/it) Hype  A '^rtorr  ;rfic/iwrw<<  L.  —  Ti-oMifriii 

'  fidy  miller  eliKigute,  gomewbat  compressed,  not  elevated,  tapering 

'      *'  '   I    M  '  I  ticle,  wbieli  \h  as  broad  as  deep.     Scales  present, 

I  line  armed  throughout  with  platen,  those  on  the 

and  ^pinouH^  an  accessory  dorsal  branch  to  the 

r4lli<^r  long.   Mouth  moderate*  Minute  teeth  mostly 
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in  Bingle  series  on  jaws,  vomer,  and  palatiaes.  Dorsal**  hYo,  the  first 
preceded  by  a  procumbent  spine*  No  flrdets.  Two  strong  spines  before 
the  anal,  connected  by  membrane*  Pyloric  coBca  numerous*  lu  aU 
warm  seas*  (r/>fitj^«»fV"^?  ^^^  ancient  name  of  T.  mnrus;  from  r/uajfe^?, 
rough;  otjpa^  taiK) 

6§0'.  T,  symmetrit^nfi  (Ayrc^s)  Girard.— -fforw  MackerJ, 

BimiliiT-  to  T,  murm^  but  slenderer  and  less  compressed.    Arch  o1 

lateral  line  longer,  as  long  as  straight  part,  the  junction  of  the  two  mncl 

beyond  tip  of  pectoral;  plates  on  the  anterior  part  small,  crowded,  thei; 

height  less  than  half  eye-     Head  SJ;  depth  r^    D.  YIII-I,  31;  A 

II-1, 21 ;  Lat,  I.  48  +  47.    Coast  of  California,  from  San  Francisco  soutk 

ward;  very  abundant  in  summer, 

{Caraftx  ^tfmmetriciiit  AjreA^  Proo.  Cal.  Acad.  Nat.  Sci.  i,  1855,  G2;  Oirard^  Vac.  U.  IC 
Surv.  Fifeh.  107.) 

981.  T.  sa«T«^  Raf.— iTor^j  Mackerel;  Skipjack;  Saurel, 

Greenish,  sides  silver^';  a  dusky  opercular  spot.    Body  more  eoi 
pressed  and  deeper  than  in  the  preceding.    Head  rather  long.    Mont 
moderate,  the  maxillary  reaching  the  front  of  eye.    Eye  large,  equal  t 
fiuout,  4  in  head ;  arch  of  lateral  line  short,  reaching  scarcely  beyond  j 
toralf  1^  in  straight  part,  the  plates  high,  nearly  as  high  anteriorly 
posteriorly,  their  height  more  than  half  eye.    Head  3^^  dei>th  4, 
VIIl-I,  2O5  A.  II'I,  28;  Lat,  1.  40  +  37.    L.  1  foot.    Sonthi-rn  Eiiropt 
occasional  on  our  South  Atlantic  coast. 

(Seomher  HwshuniM  Limu  SyHt.  Nat.  i,  1758:  Varans  irachums  Lac^pkle,  \\\,  ^\  i  !  Cm 
a$kxamoruM plun^eriaiuifi  Lac6p.  Hist.  Nat.  Poiaa.  iii,  H4  ;  f  Sciar  japofticun  Blw*ker,  Verl 
Bat>  Gon.  xx,  vi,  Japnn,  pi.  Si  Ti'achuriu §anni4  Satino8<)ti6, 1,  c.20:  Trachynu tracimr " 
Gantliei,  iiy  41ir, 

SI20.  DECAPTCRUS  Bleekor. 

Mackerel  Scads^ 
(Bleekcr,  Natnnrk-  Tydscbr  li^5r»,  v,  417:  type  Caranx  kurrn  Ciiv.  «fe  Vid.) 

Binly  elongate,  little  compressed,  almost  perfectly  fu«<iform-    HeifiV 
short,  pointed.     Mouth  rather  small ;  jaws  about  equal,  the  dentitic^ 
feeble.    A  sui>plementary  maxillary  bone.    Premaxillaries  protractiL' 
Scales  niuderate,  enlurged  and  spinous  along  lateral  line  posteriori 
second  dorsal  and  anal  each  with  a  single  detached  finlet;  free  uu  — 
spines  very  strong.    Abdomen  rather  shorter  than  anal  fin,    Oilhnike 
long  and  slender.   Species  numerous.   ('?jxrl7,ten;  «Tc/>tJv,  fin  ;  there  beii 
ten  fins,  conntlng  the  spurious  finlets  and  excluding  the  free  spines.) 

«§2.  D.  ptinctattis  (Ai^aswiz)  Gill.— 5(rtrf ;  Ronttd  Rohin. 

Bluish  above,  silvery  below;   a  dark  opercular  spot    Eye  nubi 
small,  shorter  than  snout,  about  equal  to  tlie  width  of  cheeks  or  the  Li*-^ 


Jl.^ 
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Bw^ffitmnSpSco.  Maxillary  reacbing  front  of  eye*  Teeth  on  %  omer  and 
B|Mi]ii titles,  none  on  tongne;  teeth  in  Jaw8  in  single  series.  Lateral  Hue 
■irtJc  arched ;  arch  of  lateral  line  nearly  as  long  as  straight  part  Scutes 
Btimefiias^  deept  eniwded,  about  40,  Pectorals  short,  eborter  thau 
B^ead.  Breast,  cheeks,  and  top  of  head  scaly.  Depth  6  in  length; 
K««d  ii,  I>,  \  lil-I,  3(UI;  A,  II-I,  24-L  L.  12  inches.  New  York  to 
^no  TVeist  Indies ;  not  common  on  our  coast. 
H.  <Osraiu  pwteiatu9  Agastdz,  Spix.  Fiac*  Btm.  W29f  108 1  Caranm  punciatu»  Gilnthery 

%SS«  D*  iliacnrcllii«(Cuv.  Sl  VaL)  Gill^Moekeret  Said. 

SilTcrj^  plumbeotis  below;  a  small  bhu3k  8i>ot  on  the  opercle.    Lat- 

ttXttl  line  nearly  straight    Head  5;  depth  0,    D.  YIII-1, 33-1;  A.  II— I, 

■7—1;  «cates  25.    (Qiinther,)    Warm  parts  of  the  Atlantic,  northward 

^&  Cape  Cod ;  scarce  on  our  coast* 

C  CSttJWtt  mMoretluM  Cav.  St.  VaK  \x,  40:  Caranx  macarellHs  GUnthor,  ii,  436*) 

^^  991.— CARAMX  Lac<5pfecK 

^^F  CrepallSs* 

B'^^P'^aitt,  C^mn^jM,  Caran^U9,  Paratractm,  and  JVachuropa  Gill ;  Caranx,  Gnathanadm^ 
SeUtr^  Caranffoide^,  Caranfjichihyg,  etc.  BJeeker.) 

^^'•tttfiiiyrson ;   Lju:dp6do  Hist.  Nat»  des  Poi«i8»  1602,  iii,  72;    typ^  Scamher  wpecUmu 

Pomkil.) 

M  ^Ofly  ovat4s  or  oblong,  compressed,  the  back  sometimes  considerably 
Miv^v^tej^  sometimes  little  arched.  Head  modenite  or  rather  large,  more 
^^^IcHis  compressed.  Mouth  moderate  or  large,  oblique;  maxillary  with 
^^^^elt  developed  supplemental  bone,  extending  to  below  the  eye.  Pre- 
^^^^Xillaries  protractile.  Teeth  variously  developed ;  sometimes  minute^ 
**««Holar,  and  deciduous  {Caranje),  sometimes  with  an  outer  row  of 
^'•"^irer  teeth  (5eter,  etc.)  or  with  small  canines  {Caratifftt^);  villiform 
^  T^^th  often  present  on  vomer,  palatines,  and  tongue.  Gill-rakers  long. 
^^F'^'e  h&rge,  with  an  adipose  eyelid.  Dorsal  spines  rather  low,  connected ; 
^^^^^■d  dorsal  long,  elevated  in  front;  both  tins  depressible  in  a  groove. 
^^^^^Wfln  similar  to  second  dorsal  and  nearly  as  long,  preceded  by  two 
^^^h«r  strong  spines,  its  base  longer  than  the  abdomen.  Caudal  fin 
^^^tmgly  forked,  the  peduncle  very  slender.  Ventral  fins  moderate; 
•^'^etorals  falcate;  no  tinleta.  Scales  present,  usually  very  small  Lat- 
^^*^1  line  with  its  posterior  portion  armed  with  strong  bony  plates,  which 
^^^^^W  larger  on  the  tail,  each  plate  armed  with  a  spine;  a  short  dorsal 
^^^*^*Uj€h  of  lateral  line,  usually  present.  Preopercle  entire  in  the  adult, 
^■^^•^Tftte  in  the  young,  usually  with  a  membranaceous  border.  Species 
H  Ban.  Nat  Mus.  No.  16 28 
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.  very  nnmcrons  in  all  warm  seuM,  iiio^t  of  thiim  vji  "     ' 

'ti riders tou(J,  this  geoas  iuckideH  aciinsiderabte  vai^^   , 
iu  the  (ietitition  and  iu  the  shape  of  the  Ixjdy.    Its  ui« 
ever,  to  form  an  almost  uubroken  series  &om  one  extreme  toi 
(ic4pa^  head*    **A  cause de  I'esp^ce  de  j>ron 
de  la  force  de  cette  partial,  de  V<5dat  doiii  i ,,;    ,..,.;, 
aDuoueer  la  Korte  de  puisi^atioe  et  de  dominatioD  ifm*  plnidi 
de  ce  gfDre  exerceut  sur  un  grand  tiombre  dea  poisHODii  que  freqij 
les  rivages''  Lac^pMe), 

Our  species  raay  he  divided  as  foltotirs: 
n*  TectU  prcfRiiit,  sriitill,  uc^urly  uniruim,  or  Uie  outHT  aotucwbtii^  ludaiigvd; 

iif,  Body  fiit-^ifann^  elougate *--.. 

hb*  Body  civttt^  ur  etibfu«iform. 
r.  Dc^jtli  ooc^tUird  or  le^  than  onr»^tliirfl  tlio  Imigtli  to  baM  caadal* 

<?c.  Di»pih  inort^  tUiin  o«*- tljinl  Uie  ku^h  ,•••*... 

aa,  Tc4kth  unequal;  lower  Jtiw  with  ■mall  coJiiiusaL    (Onmi^jpsj)... 

a.  Teotl)  present,  mxmll,  tteitrl^r  miifonii ;  tht)  outvr  row  WMiiMiiiBes  wsdmstjgwi ;  in#| 
(>Sfiar*  Bleeker.) 
b.  Body  fii)«ifunii|  olon'^^aUv    (  rraeA»rv|i<t  Qilt) 

694t  €•  emnienciplillialinus  (Bloch)  Lfic.-^r#d^lir;  B$f€$mi  5oa£ 

Bltdsh  olive  abovi\  silvery  below,  a  faint  openrnfar  8110I- 
lon^elougate,  lit  tie  ci>iD  pressed,  the  back  not  elevated.  U'^nd  tV 
rather  pointed,  the  lower  jaw  projectitig;  miixdlar}'  reaehtug  |m 
front  of  the  eye,  which  is  very  hirge,  longer  than  »nout,  about  3  f| 
Eye  much  deei)er  than  the  cheeks  and  iri^ater  than  the  i| 
width.  A  single  series  of  8mal1  teeth  in  earh  jaw;  vc r 
vomer  and  palatines;  a  patch  of  lei^tb  on  tniifjiie,  Sb» 
inthmus  with  a  fleshy  projection,  in  front  of  whieh  ia  a  d«efil 
row;  adipose  eyelid  largely  develope*!*  Scales  etrniimr 
Cheeks  and  breast  scaly,     Gill*niker«  V\ 

^ecinxiely  ai'ched,  its  scutes  weak,  but  litii-  - ,l 

lender;  free  anal  spines  strong;  pectorals  folcatei  1 
Iiesid«    An  angle  at  lower  poisterior  pari  of  OjKiri'AiUr  region  anj 
Head  3J;  depth  ^,     D.  A^III-l^  245;  A*  IH^  22;  fit'Oi 
to  Madsig;iscar;  abuiulant  in  tropical  aeas. 

{Swmbpr  crumdtmipMhatmHJ^  [Uoidi,  taf.  34:1;  (inailKift  11,  4': 
thalmuti  GIU,  Proc  Acad.Nul.  Scl  Vhi\tu  tHOS,  43t.) 

hb*    Body  «'\-    .'        ^     ■-■'•<':.-'.'    ^  :n. 

*Blid«k(»rf  Natuur) 
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GixH^iii^  tilive,  goltlcn  yellow  below;  a  black  blotcli  on opcrcle.  Body 
»^loug,  modemtely  elevated,  the  dorsal  and  ventral  outlines  about 
[  nutty  art^Ued.  ProHle  forming  a  uniform  cun'e.  Snout  rather  sharp. 
[oiitlt  wHlightly  oblique,  a  little  below  axis  of  body.  Maxillary  reaching 
mt  ti>  inifldle  of  orbit.  Teeth  comparatively  large ;  a  single  series  in 
vtT  jaw  J  tipper  jaw  with  an  inner  series  of  smaller  teeth  j  no  canines ; 
?tli  on  vomer,  palatines,  and  tongue.  Eye  rather  small,  shorter  than 
loat,  34  in  head.  Gill  rakers  long,  numerons.  Pectoral  as  long  as 
il,  barely  reacliing  anal,  its  broad  basal  part  half  its  length.  Scales 
tlrrttte;  cheeks  and  breast  scaly.  Top  of  head  naked,  with  series 
bf  itiaeoas  pored.  Lateral  line  with  a  weak  arch  anteriorly,  which  is 
^Ijout  half  length  of  straight  portion.  Lateral  scute.^  numerous,  devel- 
^I>€m1  on  whole  straight  part  of  lateral  line.  Head  3*J ;  depth  3.  T>. 
II  I-l,  2i;  A.  II-I,  It);  Lat  1.  50  (scutes).  L.  1  foot.  Cape  Cod  to 
^Ve«e*t  Indies;  the  most  abundant  of  the  Carangidw  on  our  Atlantic 
c««*»t  northward. 

CC'uv.A;  Val.  \x,V7:  Cftrnrw  hippos  Ho\hr,  Ichtli.  8.  G,  ISfiO,  90:  Paraira<iftt9  pUque^ 
tm^  CiiU^  proi\  Acad.  Nat.  Sci,  Pliila.  l6Q2f  43:^:  Caranx  ehrif^oa  Giiuther,  ii,  445,) 


.  €«  caliallU9  GUnther. 

O Isaiah  above,  silvery  below;  a  black  bloti^h  on  the  opercle,  none 

-"5^ where-    Form  of  C.  pisquetm;   rather  elongate,  not  greatly  com- 

ll*ri*Hsed;  the  dorsal  and  ventral  outlines  regularly  and  nearly  equally 

l^ttsiiiHl ;  a  low  occipital  carina;  a  prominL>nt  supraocular  ridge.    Scales 

'  ^**^l»aratively  large,  the  scaly  sheaths  of  the  vertical  lina  well  developed, 

^bei'kiiand  upper  part  of  opercles  scaled;  breast  scaled,  jaws  naked. 

*^*-'*-*th  in  a  narrow  baud  alx>ve,  those  in  fi-ont  somewhat  enlarged,  those 

'^^  lower  jaw  mostly  in  one  series;  feeble  teeth  on  tongue,  vomer,  and 

l**latine.«.    Mouth  rather  small,  the  jaws  nearly  e«]ual ;  maxillary  reach- 

I  *»  front  of  pupil.    Eye  large,  3 J  in  head,  the  adipose  eyelid  unusually 

■^^H-^lopod.    Gill-rakers  numerous,  very  long  and  slender,  28  below  angle. 

-'••rre  of  lateral  line  low,  the  straight  part  beginning  under  lirst  ray  of 

|*^eond  dorsalj  at  a  distance  rather  more  than  length  of  head;  length  of 

*^^li  1§  in  straight  part.    Scutes  of  lateral  line  strong.    Pectoml  fins 

]  ^'^^'  long,  slender,  and  falcate,  their  length  considerably  more  than  that 

\  r  f-u..  1     ,^|,  ^  little  less  than  3  times  in  length  of  body,  their  tijjs  reach* 

^*  II  anal  ray;  the  broad  basal  part  forming  little  more  than  one- 

P  ^iril  the  total  length  of  the  fin;  ventrals  short;  a  concealed  spine 

^^te  dorsal  j  second  dorsal  and  anal  a  little  elevated  in  front,  the  long* 


: 
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est  ray  nearly  half  lengtli  of  head,  the  last  rays  af  the  ftn  snat'^Mily  risii:^  g 

above  the  scaly  shewth.    Head  4 5  depth  ^.    D.  VIII-I,  24}  A.  II— 

21;  Lat.  L  41  (developed  8cute.s).    San  Diego,  CaL,  to  South  America 

(Description  from  original  types  of  T,  b<H>p8.) 

(Trachnrug  fH}0p9  Gimrd,  IL  S.  Pac,  R,  E.  Siitv,  Fish,  1859,  ION;  n*>t  Cantnr  hooper 
C.  i&  v.:  Caranx  oaballui  Qiiuth&rf  Trans.  Zodl.  Soc.  Lond.  IddO,  431:  Camnxgimm 
8t4?md*chiicr.) 

aST.  C.  cllil  P0437. 

Dusky  bluish,  golden  below,  without  spots.    Body  rather  elongate,  r% 
elevated,  muzzle  poi n ted,    Profi le  regularly  curved.    MaxiUary  reach!  m 
front  of  eye.    Teeth  villifoim  on  jaws,  vomer,  and  palatines*    Bi 
and  vertical  fins  sc^ily.    Last  spine  of  dorsal  short,  strong,  free-    P 
torals  as  long  as  depth  of  body,  falcate;   ventrals  shorts    Eye  4J 
head.    Head  3J;  depth  a.     D.  VlII-I,  25;  A.  II-I,  22.     West  ludi 
north  to  Florida. 

(Pooy.Hemoriiu^  ii,  224,  IS58.) 

CO.  Depth  more  than  oue^third  the  lengtli. 


I 


088.  C.  lieiiDi  Jordao* 
Silvery,  bluish  above j  no  black  sjxit  on  opercles  or  tins;  spino* 

dorsal  and  axil  dusky.    Body  ovate,  deep  and  compressed,  souiewlj^ 
elliptical;  the  profile  anteriorly  not  elevated,  fonning  an  even  curve  ccr. 
tinuoas  from  the  snout  to  the  base  of  the  dorsal,  the  suout  therefore  tb^ 
blunt.    Top  of  head  not  much  compressed.    Premaxillaries  on  the  le^* 
of  the  lower  edge  of  the  pupil;  maxillary  not  re^iching  to  opposite  ^1^ 
front  of  the  pupil,    Teeth  rather  small,  in  a  narrow  band  on  each  j^a*''* 
without  distinct  canines  j  villiform  teeth  on  tongue,  vomer,  and  xialatii*^ 
Cheek  about  as  deep  as  tbe  eye,  which  is  rather  soiall,  confide nt^^^^J 
shorter  than  snout;  adipose  eyelid  little  developed.    Gill-rakera  Ic^^^fi 
Breast  entii-ely  scaly ;  soft  parts  of  the  vertical  fins  densely  covered 
small  scales.    Pectoral  flu  falcate,  a  little  shorter  than  the  head,  11*1^^ <?* 
ing  past  the  front  of  the  anal ;  caudal  equally  forked.     Plates  of  lati 
linesman.     Head  3J;  depth  2^.    D,  VIll-I,  27;  A.  II^I,  23;  LatU     "^ 
Beaufort,  North  Carolina, 
(Jordan,  Proc.  U.  S.  Nat.  Mqa.  1680,  466.) 

089.  €.  faleatits  Holbr. 
Greenish  above  with  blue  reflections^   sides  and   below  golden 

silvery ;  caudal  fin  yellow,  inner  edge  of  upper  lobe  bhvclc ;  a  black  m 
lary  spot,  opercle  faintly  blotched.  Body  oval,  much  compressed,  ^ 
the  axis  nearly  midway  between  the  back  and  belly ;  profile  very  €y^^ 
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Votith  very  small,  oblique,  the  maxillary  scarcely  reacUiiig  tlie 
liildh  of  tbe  orbit  Head  Bmall,  short,  about  as  deep  as  long*  Eye 
'  k^^gr,  aai  loug  as  suout,  3^  in  head*  Gill  rakors  shortish,  Hither  stroDg, 
SO  below  arch;  aual  spines  small,  the  Becond  longest;  upper  lobe  of  the 
oaudal  falcate,  moi^  than  a  third  longer  than  the  lower.  Lateral  scutes 
immrTonK,  very  strong.  Teeth  rather  strong,  iu  one  series  in  each  jaw; 
teelli  oil  tongue  few  or  none;  those  on  vomer  and  palatines  minute, 
deeiiluoQs ;  scales  small ;  cheeks  n^ed,  breast  scaly;  lateral  line  strongly 
ied,  the  arch  about  one-third  the  straight  portion ;  scaly  sheaths  of 
il  and  anal  very  high,  extending  the  whole  length  of  fin.  Pectoral 
longer  than  hciid,  reaching  anal.  Head  4J;  depth  2J.  D. 
VII-I,  28;  A.  11*1,  25;  Lat  L  (scutes)  about  50,  West  Indies  north* 
w^utl;  tiot  common. 

(l?cilbr«ok,  Iclilh.  S.  C.  1860,  94:  Caranx  amblifrhifnehu9  Gnnther^  ii,  441,  pt.  not 
^  O.  4t,  v.:  CarangopH  fahatus  Gill.  Proc.  Acad.  N»L  Sci.  PhiJa,  iHfi^,  43L) 

•■•  Tvaetb  nueqaal ;  lower  jaw  with  iiiiiaU  canineii,    (Caraw^iw  *  GriL) 

••#.  C.  rallax  C.  Sl  V. 

fildiiih,  sides  golden  or  silvery,  a  very  small,  black  opercular  spot. 

''orin  of  (7.  kippus^  but  the  profile  not  so  strongly  arched.    Teeth  as  in 

kippu»,    Bnsast  entirely  scaly ;  anterior  part  of  soft  dorsal  fin  black; 

HiHit  on  the  i>ectorals.     Scute-s  present  on  whole  of  straight  pait  of 

^«%tcsral  line;  arched  part  of  lateral  line  1|  in  straight  part ;  an  abrupt 

le  at  junction  of  the  two  parts.    Pectoral  shorter  than  head,  max* 

'  rf*aching  posterior  edge  of  pupil ;  cheek  and  upper  parts  of  opercles 

ly;  w'aly  sheaths  of  fins  little  developed.     Head^f;  depth  2 J,     D, 

1 1*1,  22;  A.  II-I,  IG;  Lat  1.  35  (scutes).    Warm  seas,  north  to  South 

ilioji ;  not  common. 

CCiiT«  ft  VaX*  iX|  95:  Carunx  hippot  Giiuiher,  ii,  449:  Caranx  ridiardi  Holbr.  Ichth, 

^•i.  €.  tilpiitiii  (L.)  GUnihcT.—  CtvmlM;  Hwm  Crmilll 

^livAceous  above ;  sides  and  below  silvery  or  gohlen ;  a  distinct  black 
otfih  on  opercle  and  one  on  lower  rays  of  pectorals,  the  latter  some- 
^^n^u  wanting ;  axil  of  pectoral  dusky ;  anterior  edge  of  dorsals  black  j 
^Ppereilgo  of  caudal  ixnUincIe  dusky.    Body  oblong,  the  anterior  pro- 
Very  strongly  arched.     Head  large  and  deep.    Month  large,  low,  and 
ly  hori^out4il  below  axis  of  body ;  lower  jaw  included ;  maxillary 
^^^wling  to  nearly  opposite  posterior  border  of  eye.    Teeth  in  upper 


bl 


limnli  U.  a.  Mi^.  Bound.  Sunr.  leUtli.  1^29,  S3;  ijj^ Scomber varangua Block;  luuae 
of  Caranx, 
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jaw  in  a  broad  villiform  band ;  an  outer  series  of  large,  widt 
cal  toeth;  teeth  of  lower  jaw  lu  one  row,  a  d:^  •    *  ,.  ...r..    .^|^ 
of  symphysis  f    villiform  teeth  ou  %*omer,  i 
tongQe.    Lateral  line  with  a  wide  arch|  its  leii^h  ^  thai  of  i 
part;  plates  not  covering  all  of  stj^aigbt  part^     BotHOl  i^piiic 
rather  stout;  procumbent  8pine  obsolete.    Oin^ntcei^  gtov 
long,  15  below  angle.     Occipital  keel  t§tmri>«     Ey<>   not 
longer  than  snout,  4  in  bead.     Pectoral  folcaitv  k^nger 
Bi^ast  naked,  with  a  small  patch  of  Bcaleis  in  tmnt  of  rem 
Caudal  lobe.s  equnL      Hea4l  3J ;   depth  2j ;   l^slt*  1. 
D.  Yin^Ij  20;  A,  U-I,  iT,     Cape  C^  to  Wisf  T.i.l 
ward. 

{Scf>mbi*r  hippos  L.  Syst.  Xai;  Carangui  hipponQiU^  Pror. 
4X1:  Carats  dfiferntot'  Holbrook,  Ichth.  S.  V,  ISHO.  87:  Car 
ZouI.Soc.  Lond.  Itm^  4;!2:  fiaontt>rr  mtanffU9  Broeli^  ulC  lU 
Trans,  LU.  »«*1  Phil.  8oc.  N.  Y  I,  4*4:  CurunifuJf  ritrjtMtPs  *-...,   • 
Phila.  1H62,  434;  Carnp^uM  escukntt^n  Grd.  U.  8*  Mex.  Hoiia«t,  Siirv.  Ullil 

929.— BLEPIIARJt^  Uuikr^ 

ricAf^^*  GUI) 
(Cnvier,  H^gnn  Anim.  U,  1817:  tfp«  Z0i»i  dUarU  Blodu) 

Body  rhomboid,  deep,  strongly  compre.sse<l,  more  or  It 
covered  with  minute  embedded  scales,  Kometimeti  ?*»'»• 
those  on  the  straight  portion  of  the  lateral  Hue  i  ^ 
BpinouSf  WA  in  Caranx^  but  less  developed.     Mouth  modcr 
bands  of  villiform  teeth  on  jaws,  \*omer,  tmlatines,  ■ 
dorsal  iiu  little  develojied,  the  spineii  8hort  and  ru,. 
diaappeiiring  with  age;  Botlt  dorsal  and  anal  stmilar  to  ctic 
flr^t  five  or  nix  raya  of  each  fin  elongate  and  Olifomi  in  Uid 
coming  shorter  with  age;  ventral  fins  *  '  in  yijcmir; 

Caudal  peduncle  narrow;  theeau<l:i*  '  *      ^'  "  - 

erate^  »tout.     This  genus  is  not  » 
Warm  »m».    (fiXefapiK^  eilinm.) 

699.  H.  erillltus  (Akcrly)  Dckar. 

BluiHh  abovei  golden  yellow  below;  a  dark  Wo 
black  «pot  on  orbit  above;  a  black  blotch  on  dv 
Boily  oval,  much  comprewied,  highest  at  the  el 
and  anal  llnii.    Preorbital  rery  deep.    Slouth  n* 
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V€*ry  obliqarr  in  the  young.    First  rays  af  dorsal  and  anal  fila- 

itotiH^  exceedin^'ly  Ion;;,  iK^roming  f*hortcr  with  age.    Lateral  lino 

A  widij  arcL,  the  4!urved  |igrtioii  about  equal  to  straight    Bcaly 

ith  of  8u«  little  developed.    Scales  become  stronger  and  blunter 

Vfntrals  broad.    Oeeipiral  keel  ^bfii'p.    Pectorals  longf  and 

■  -.- ,  ionirer  than  head.    Head  3J iu  length ;  depth  1^  to  2.    D.  Vl-I, 

A,  II-I,  UK    Scutej*  12,    Cape  (Jod  to  South  Aineneaf  not  very 

idnnt  ttortbwnr<la 

Hv»  Asicr,  Tour.  Sci  !ti,  144;  D«k.N.  Y.  Fiitinft,  Fiub.  193:  CamnjB 
.4.) 

Moon  Jiifhes* 
(ArgifHmHS  L«^o^p^d«:   Vomtr  Ciivif^r,) 
!ii;*i    i\fiU  Poiii*.  ir^  500^  IS03:  typo  ScUm  argentm  Lac.) 

very  eIo!*ely  compress  d  and  nnich  elevated,  the  protile  very 
|tieor  nearly  vertical ;  ed^e^of  body  everywhere  trenchant,  especially 
^t«riorly.     Head  «*hort  and  very  deep,  tlie  opende  very  short,  and  the 
il  extremely  deep;  an  abrupt  an^jle  at  the  oecipital  region, 
jiitlier  Hmall;    preraaxilUirief*  protraetile,  fitting  into  a  notch 
tweeu  the  bases  of  the  maxilhiries;  niaxillanes  broad,  each  with  a 
^ppletnental  bone.     Tongue  narrow,  five.     Teeth  minute,  on  jaws, 
e^  vnmer,  and  palatines.    Gill  rakei's  long  and  slendt^r.    Spines  of 
..  IK    ^'|.r^]j^  more  or  le«s  tilamentouR  in  the  yourtg;  free  anal 
•vabU*,  Mimetimes  obsolete  in  the  adult.    Soft  lins  falcate 
Fo  finlets.    Head  naked.    Scales  minute.    Lateral  line  nnarmed. 
itioD  silvery,   {^rtlf^i^^  the  moon.) 
;  ilonml  ami  mini  with  tho  anterior  raya  much  prodnccd  m  the  adult.    {Sclenr,) 

8*  TOOter  (L.)  LUtticii.— Jfwii-/«li ;  Look  Dotcn;  Jlonc-head, 

above,  sides  and  below  silvery  with  golden  relleetions;  ante* 

\  of  »ofl  doriwil  black ;  axil  dusky.    Diameter  of  eye,  length  of 

1%  and  distantse  from  eye  to  profile  about  equal  \  eye  2  m  maxillary, 

preorbital ;  mandibles  verj*  deep,  the  dentary  bones  thin,  approxi- 

^r  two  of  the  dorsal  spiiies  gii'atly  elongate  arjd  filamentous 

,,  short  in  the  adult;  ventrals  variable  in  length,  usually 

It  as  long  as  the  eye  ir  the  adult,  vaiiously  elongate  in  partly  grown 

Head  3  in  length;  long  dorsal  rays  2;  pectoral  2:];  long 

"'   Hepth  li,    D*  VIUI,   22;   A.  Il-I,  20.    Warm  sea^; 

outhwardt  north  to  Long  Island,  and  Lower  California* 

Unas*  By^U  Nat,:  2h«  wpUlartn  Mitch.  Triiua.  Lit,  &  Phil.  Soc.  N.  V. 
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1815,  383:  Jrgyrioaua  vomer  GUutlicr,  ii,  458:  Selme  mrffmim  LaotfpMc^  ir,  Mr 
Argyre'wBus padficua  Lockington,  Proc.  Cal.  Acad.  Nat.  Sci.  1876 :  Stltme  mrgmlM  (adnU) 
and  Argyrioau8  vomer  (partly  grown)  of  moet  recent  writers.  Latken.  Spolia  Atlaiitif% 
1880,  547,  in  wliich  memoir  the  stages  of  growth  of  this  and  other  species  are  ftQf 
described.) 

CM.  All  the  fins  very  low,  none  of  the  rays  produced  or  fllamentons  in  the  adnlt.   {V^ 
mer*  Cnvier.) 

604.  S.  setlplnnis  (Milch.)  Ltttken. —ITorse  Fiah. 

Greenish  above,  below  golden  or  silvery.  Yonug  with  a  black  hloifk 
at  origin  of  straight  part  of  lateral  line.  Body  oblong,  rhombic,  leu 
elevated  than  in  the  other  species ;  profile  anteriorly  nearly  rerticdi 
highest  above  the  eye,  snout  somewhat  protruding,  belly  most  areheii^ 
in  the  young;  mouth  oblique,*  maxillary  reaching  vertical  from  front rf 
orbit.  Ventral  fins  minute;  dorsal  and  anal  ver^'  low,  especially  in  thI'J 
adult,  the  loug  rays  disappearing  very  early ;  pectorals  falcate,  alxmt  it 
long  as  head.  Hea*!  3J  in  length;  depth  If.  D.  VIII-I,  21;  A.  II-I, 
17.  Tropical  America,  north  to  Cape  Cod ;  not  very  common  on  oar 
coasts. 

(ZeuH  itetapinnis  Mitch.  Trans.  Lit.  <&  Phil.  Soc.  N.  Y.  1^15,  384 :  Arggrtioama  atOfm 
nU  GUuthtT,  ii,  451) :  Vonter  broicni  Cuv.  &.  Val.  ix,  189 :  Vomer  hrowni  DvLay,  NewTsA  i 
Fauna,  Fish.  1*.^;  Lutkou,  Si»oIiu  Atlantica,  1^)80,  543:  Vomer  cmrtua  Cope,  Proc  AeaL  j 
Nat.  Sci.  I'hila.  1870,  119:  Argyrtiotsua  uif iMacv/af ««  Batchelder.)  .j 

224.-CllL.OROSCOIIIBBrS  Girard. 

{Micropieryx  A;;a8.siz,  preoccupied.)  \ 

(Giranl,  Proc.  AcjkI.  Xat.  S<i.  Pliila.  Ir'.V,  IC*':  type  Seriola  coamopoUia  (fav.  &  ViL  ] 
=  Stvmber  chrynuruH  L.)  j 

Body  oblong  ovate,  closely  compressed,  but  not  elevated ;  the  abdoim 
prominent  anteriorly,  its  curve  being  much  greater  than  the  curve  of  tha^ 
back.  Occiput  and  thoracic  region  trenchant.  Caudal  peduncle  vc^rf 
narrow,  the  fin  widely  forked.  S<ralcs  small,  smooth.  Lateral  line  arched; 
in  front,  unarmed.  Ilead  nearly  naked.  Preorbitiil  low.  Month  ratbcTj 
small,  obliciue,  lower  jaw  scarcely  projecting;  ujiper  jaw  prot 
maxillary  broad,  emarginate  behind,  with  a  large  supplemental 
Jaws,  vomer,  and  palatines  with  feeble  teeth,  mostly  in  single 
First  dorsal  of  feeble  spines,  connected  by  membrane;  second  di 
and  anal  long  and  low,  similar,  nuich  longer  than  the  short  abd( 
Xo  finlets.  Anal  spines  strong.  Yentrals  small;  X)ectoral8 
(iillrakers  long.     (ylotpo<;^  green;  *Txn;,;if,n^^  mackerel.) 

'  Ciivicr,  Kc^ni*  Aniiii.  ii.  Ibl7  :  typu   Vonur  hrowni  Cuv.  =Znw  Mil 
(Latin  romcr,  a  plowshare.) 
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4i9#*  C.  citrTAiinu  CU)  OIU. 

Oreoni^h  iibove,  sides   and  below  golden;   caudal  peduncle  duaky 

li&baTe;  dark  opercular  and  axillary  B\iOt%}  iudide  of  mouth  black.    Head 

|iratli€>r  deeper  than  long  J  opercles  very  short;  snout  short.    Mouth  very 

[oblH|ue;   maxillary  rcivching  anterior  mar^n  of  eye;  eye  very  larg«», 

liou^^r  than   8Uout,  about  3   iu   head.    Caudal   peduncle  longer  than 

\  doopt  Its  diameter  les8  than  that  of  the  eye;  veutrals  very  small,  fitting 

I   liito  a  groove  in  which  the  vent  is  situated;  pectomls  long,  falcate,  one- 

thLr*!  the  length,    Ui^ml  3|  in  length;  depth  2J,    D.  VIII— 1, 1!G;  A, 

11 — 1, 2U.    Cape  Cod  to  Lower  California  [lud  India;  common  on  our 

&citJi  Atlantic  coast 

^SGmmhfr  eh  r  if  flit  tHS  Li  tin.  Syst,  Nat,:  Mlcroptrrtfx  chrfffturm  Gilnther,  ii,  400:  Scrioln 
mmm^jolitaCnw  Sl  Yah  U,  iiil»:  Senala  chJoriif  H.ilbrook,  Ichth.  8.  C.  lt:J60,  71):  Chlor- 
m€mw9mMu  cariUt^ua  Grd,  Ichtb.  U.  8,  Meat.  Bouud,  Siirv.21.) 

^B  9«ft«— TRACHTNOTCS  Lac^p^de* 

^^^^H  Ponipanos, 

^^^^H  (BoikroUgmns  UijUhrotykt  Doliadon  GlraTil*) 

Ff^'^^^fitK  Mi«t.  Nut.  Poiss.  ii,  1800:  type  Cho'todon  glancva  BltKili.) 

I  ^Mjiiy  compn*ssed,  moderately  elevated,  the  general  outline  ovate. 
I  Cai^clal  peduncle  short  and  rather  slender.  Abdomen  not  ti^Ui'hant, 
I  tbc^^-tc^r  than  the  anal  &n.  Head  moderately  compressed,  very  blunt,  the 
HP^Ut  ubruptly  truncate,  lilouth  nearly  horizontal,  the  maxillary  reach- 
^"■ft  llie  middle  of  the  eye;  premaxillaries  protractile;  maxillary  with- 
I  ^^^  5liiitinct  snpplenicntal  bone.  Jaws,  vomer,  and  palatines  with  bands 
I  ^  "^^ilMform  teeth,  which  are  deciduous  with  age.  Preopercle  entire  iu 
^^  ndult  Gill-rakers  short.  Gill -membranes  considerably  united, 
I  Villous  dorsal  reprt*i<enti'd  l»y  six  rather  low  sjiincs,  which  ai^  con- 
I  ^"^^Ud  by  membmne  in  the  young  luid  are  free  iu  the  adult.  In  old 
I  *^<*fmens  the  spines  a[>pear  small  on  account  of  encroachments  of  the 
I  *^li,  and  ultimately  often  disappear.  Second  dorsal  long,  elevated  in 
r  ^^t;  anal  opposite  to  it  and  similar  in  form  and  size;  two  stout,  nearly 
r^^  ^ines  in  frt>ntof  anal,  and  one  connected  with  the  fin,  these  often  dis- 
^t>|^earing  witli  age.  Scales  small,  smooth.  Lateral  line  uuarmed,  little 
^^^licd;  no  cituilal  keeL  **  When  extremely  young  the  preoperculum  is 
^^^^^i«l  at  the  angle  with  three  largo  spines,  and  smiiller  ones  alH>ve  and 
r^'cjw.  Th^  spinoiiH  dorsal  is  develop<^d  as  a  i>erfect  fin,  and  teeth  are  prcs- 
C^^  ^^  the  Jaws  and  j)alatioe  arch.  In  this  stage  the  species  has  never 
^^Pni  ditiieribed  by  previous  naturalists,  and  consequently  has  received  no 
^^Bb^  aa  the  corres]>ouding  stage  of  Naucrat4*n  {Nauekrus)  has.    At  an 
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early  period  tbe  prcoporcular  spines  are  absorbed  into  tbe  snhRtance  of 
tbe  prcopenmlbm  uud  disappear.  Tbe  spiuoiis  dorsal  and  tbe  ttiMli  are 
still  retained.  la  tbis  condition  it  i^niuins  for  somo  time,  *be  .H|^^iitt«>as 
dorsal^  however,  gradually  losing  its  relative  size,  while  the  sofl  %*erti€al 
fins  increase.  In  this  stage  the  specieij  belongs  to  the  genuA  J>0lhdon 
of  Girard.  At  a  later  period  tbe  membrane  conuectin*^  tbe  dorsal  ^pine^ 
has  become  obsolete;,  and  the  species  then  represents  the  genus  Trach^f* 
natuB^  as  understood  by  Cuvier  and  Yaleneiennes,  and  others.  Finallyi 
in  old  ago,  the  teeth  of  tbe  jaW8,  palate,  and  pharyngeal  bone.H  have  failen 
out,  and  the  lobes  of  the  dorsal,  anal^  and  caudal  fins  attain^l  thear 
greatest  extension  and  become  pointed.  This  final  stage  lias  be^n  maile 
known  by  Holbrook  under  the  new  generic  name  of  BothroUtmm^  (GHl, 
Proc  Acad.  Nat.  Sci.  Phila.  ISOi,  440),  The  pseudobrauebias  ahio  die* 
appear  in  old  specimens.  The  species  of  Trachynotm  are  among  thoeo 
most  highly  valued  as  food- fishes.     (r^ja;^'k,  rough;  vajrcir,  back,) 

#.  Bwly  witliaut  dark  bam  la. 
I         &,  Vertical  Gob  witliaut  black. 

090*  T*  caroliiius  (L.)  Gi\\,^Vommm  Pompano, 

Uniform  bluish  above,  sides  silvery,  golden  in  the  adult,  withoal 
bands;  fins  plain  silvery  or  dusky.  Btnly  oblong  ovate,  elevated,  pro- 
file forming  a  gentle  curve  from  tbe  middle  of  tbe  back  to  the  snout^ 
where  it  descends  abruptly.  Dorsal  and  anal  falcate,  their  lobes  readi* 
iug  when  depressed  nearly  to  the  middle  of  tiie  fin  ;  pectonil  i-eacbing  to 
opposite  the  vent.  Gillrakei's  short,  slender  in  the  youug,  becumiog 
thick  in  the  adult.  Head  4^  depth  2^.  1>.  Vl-I,  25;  A.  II— I,  23.  L, 
18  inches.  West  Indies,  north  t-o  Cape  Cod;  tlie  most  valued  food-fi$$h 
of  our  southern  waters. 

{Gnst<'ro8tnt9  caroVinttM  Linn.  Sjst.   Nat:    TrachiftiotnB  pampanut  Giiiillier»   i\   "^*- 
Bathrotwmuv  pampantui  Uiilbrook,  IchtU.  8.  C.  18G(I,  8L) 

hh.  Vertical  fluH  largely  black. 

097.  T.  avatas  (L.)  Gthr. 

Bluish,  sides  sifvery ;  lobes  of  the  dorsal  and  anal  more  or  less  bla<^  ^ 
Body  comparatively  deep.     Head  about  4.    Depth  I^  to  2.     D.  YI-I, 
10 ;  A.  II — I,  18.     In  all  warm  seas ;  north  to  Virgiuia  on  our  Atlantic 
coast. 

( GMten9t9ii9  ovalm  L.  Syst.  Nat. ;  GQuthc^,  ii,  481.} 

01l§.  T.  goreensis  C.  &.  V. 

Dorsal,  anal,  and  caudal  lobes  black.    Snout  obliquely  tninciite 
maxillary  reaching  to  below  the  centre  of  the  eye;  anterior  njvs  of  dor. 
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nnd  nniil  extejulfng  1)eyond  the  middle  of  the  tlnn  when  depressed. 
4^  ill  totiil  lijngth;  di^plhj  2^ ;  catulal  lol>e8  1.    D.  VI— I,  20 j  A. 
T    17,     Fkirida  to  Africiu     (Ounthcr,)    Not  evidently  diflcrent  from 
'tx'eeditig, 

VoL  vUi«  4H»;  Onntberi  il,  483.) 

I  BtMly  wUb  ?#trtlcAi  ilark  InxmU. 

t  V.  ffluisrun  Ciiv.  ^  Val* 
tluUliy  fiidea  koKWd,  with  four  narrow  blaelciBh  vertical  bands,  the 
I«  r  iht*  rii>it  durtsal  sjiine,  the  second  «nd4?r  the  lirth,  tho  others 
:iie fiofl i]Qr8aL  Dorsal  antl  anal  linn t'aleate,  mneb  eUnated  ante- 
rly,  reachiDfj  beyond  base  of  e-aud^il ;  csandal  lobes  elongate.  Dead 
|;  acfitli  2.  D.  VI-1,  10;  A.  II-I,  18.  Pyloric  aw^  13,  Tropical 
lUorth  b)  Vir<^itna  ami  liower  California, 

1%-    *V  Vul.  vitL  tOi>;  nn II thri%  11  i^.li  Unniro<jk,  Trhtli,  Ifi,  P.  102.1 

Oaicdmi«  Cuvt«r;  yottug.) 

^ue,  Ctunltori  di  JUcuiii  Ntiovi  G<jncri,  Sec,,  IHIO,  44:  typo  Nauorutct  oanducior 
Rat  =  Gaitvronieaa  duet&r  L.) 

I  This  gunaa  differs  from  Sariola  only  m  the  reduction  of  the  apinous 

il  to  a  few  (4  or  fi)  low,  nncounected  spines.    The  young  {Kauchru^ 

I  Imve  the  Ki>ine«  of  thedonsalH  connected  by  membrane,  and  a  more 

diJ^tiiict  8ti\mg  «pine  at  the  angle  of  the  operculum.     A  single 

f  in  the  open  Heaei.    {v<tunpuTfi(;^  ruler  of  the  ships,  u  e,  holding  9hips 

I  name  apiilied  by  tho  ancientj*  to  EcheneiH  and  other  Ikhes,) 

^Itiiiih,  with  five  to  *M)ven  dark  vertical  bars,  Botly  rather  elongate, 
T  -  -t  ri,  Snont  rather  blunL  Month  terminal,  obUf|ue,  Bmall ; 
,  .  ly  reaching  orbit.    Caudal  keel  large,  flesby;  pectorals 

ttitd  broad;  veuirak  rather  large.    Ilead  4  in  length;  depth  4. 
r«-*Ii  2(1;  A.  II — 1, 10,    In  all  warm  seas ;  occasional  on  our  Atlantic 


^*er*^»e'1tA  flm.'iiitr  IJiin   R\tii.  Xrit, !   Xaurrateji  nmu;hftfaoen§U  Cuv.  &  VaU  viii,  3^; 
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SS7.— SEBIOLA  Cavier. 
Amber-fishea. 

(HaUitraetua  GilL) 
(Cavier,  R^gne  Anim.  ed.  2,  ii,  1829:  type  Caranx  duwierHi  Rimo.) 

Body  oblong,  moderately  compressed,  not  elevated.  Oodpatandl 
not  trenchant  Head  usually  more  or  less  conical,  not  Tery  i 
Mouth  comparatively  large,  with  broad  bands  of  villiform  teeth  oi 
jaws,  tongue,  vomer,  and  palatines;  a  broad,  strong,  sapplemental  i 
illary  bone^  premaxillaries  protractile.  Scales  smalL  Latent 
scarcely  arched,  forming  a  keel  on  the  caudal  peduude,  not  armed 
bony  plates.  Sides  of  head  with  scales.  First  dorsal  with  aboat 
low  spines,  connected  by  membrane;  second  dorsal  very  long,  ek 
in  front;  anal  similar  to  the  soft  dorsal  but  not  nearly  no  long,  ri 
than  the  abdomen,  preceded  by  two  very  small  firee  spines,  whio 
appear  in  old  fishes;  no  finlets;  ventral  fins  very  long;  pectorals 
and  broad.  Gill-rakers  moderate.  Species  of  moderate  or  largi 
often  gnvcefully  colored;  most  of  them  valued  as  food-fishes. 
genus  should  probably  be  united  to  Naucrates.  {SeriolOj  the  I 
name  of  8.  dumerili.) 

701.  S«  lalandl  Cuv.  &  yal—TeUow'tail 

Bright  steel-blue  above,  sides  dull  silvery,  an  irregular  yell 
lateral  band;  fins  dusky  yellowish  green;  caudal  dull  yellow. 
regularly  fusiform,  somewhat  compressed,  tapeiing  to  the  sharp 
and  sleuder  caudal  peduncle.  Maxillary  reaching  front  of  ])upil.  3 
not  very  large.  Gill-rakers  long  and  strong.  Head  naked,  excej 
the  cheeks.  Fins  scaleless.  Caudal  keel  moderate ;  caudal  lobes  n 
equal.  Spines  of  moderate  development,  the  free  anal  spines  disap 
ing  with  age.  Pectorals  shorter  than  ventrals,  which  are  half  leng 
head ;  longe^st  dorsal  ray  J  height  of  body.  Pyloric  cceca  very  no 
ous.  Head  4;  depth  4.  D.  V  to  Vll-I,  35 ;  A.  II-1, 21.  L.  3  fe0t 
most  warm  seas;  abundant  in  summer  about  the  Santa  Barbara  Ids 
also  occasional  on  the  South  Atlantic  coast.    An  excellent  fbod-M 

(Cuv.  Ac^  Vul.  ix, '20H,  1833;  Guntber,  ii,  403:  Sn-iola  aureotittaia  ScU^f^l 
J»pau.     Poiss.  115,  pi.  6-2.) 

70*4l.  S.  rivoliana  Cnv.&yai.—Rock  Salmon. 

(3olor  uniform ;  an  oblique  black  band  from  the  nape 
to  the  i)reorbital.    Snout  conical,  1^  times  the  diame^ 
illary  not  reaching  the  vertical  from  centre  of 
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8li;rlitly  compressed.     Yentrals  rencliinir  vent:  soft  dorsal 
iti^  liolght  0  in  leng^th.    Scaler  sinnll.     Depth  3^;  head  •L    D. 
I,  2&\  A.  II,  I,  21 ;  Lat.  I  about  131.    {Giinther.)    Coast  of  Brazil 
orida. 

l*ro<^  II.  8.  Xni.  M«H,ii»  lHrn>»  liJ;):  f  SeHota  honvl  *  Ciiv.  &  VaL  ix,  209:  LUikcu, 
AtUiitk%-s  l-'.-H,  *:H)ti:  J^noh  faltxtta  Uduthi^r,  ii,  4ti4.) 

tt«  stearviftii  (kkhIc  tk  Bi^an. 

lor  bliU!ih  above,  whitmh  beneath,  a  band  of  greenish  yellow  aa 

aa  tlie  eye  extendini^r  from  the  preopercle  to  the  extremity  of  the 

llpS  jrtivnmh;  tnice«  of  bauds  on  tbeo|>erde.    Body  gabfusiform^ 

ft  at  itrigiu  of  siicond  doiiial,  tlieiico  tapering  evi*uly  to  .snout  and 

Cauiial  pedunclL^  somewhat  depressed,  with  lateral  carinte  and 

Ig  traitHverae  grooves  above  and  below;  maxillary  reaching  vertical 
middle  of  orbit.    Teeth  vi'liform  in  jaws,  on  vomer,  palatiues,  and 

m  ntcHliati  and  two  lateral  i^ries  on  tongue.    Scaler  »mall  on  the 
Si  none  on  Umb  of  preo|>erde  or  the  remainder  of  the  head*    Head 
Icnfffb;  *l<^pth  4|.    EyeGiia  bead.     D.  VI W,  3G;  A.  II-I,  lO. 
f#  ifr  Umn.)    Gulf  of  ^lexico,  north  to  Pensiu^ola. 
&  Bi'an,  U,  8.  KM.  Mu8.  IHVJ,  4H.) 

9.  moData  (Mit«liO  C*  *&  y.—Utttider  nnh. 

abovi2,  white  below;  sides  witli  about  G  broad  black  barH, 
brmiug  three  large  l»lotche8  on  tlmdorna]  and  two  on  the  anal; 
Tawing   faint  or  di8api>earing  with  age;  an  obliijue  dtirk 
Lhe  spinous  dorsal  to  the  eye,  the  npace  above  this  oHvaceousj 
dorsal  black;  ventrals  mostly  black.    Head  longer  than  deep; 
dei^cending  in  a  gentle  curve;  top  of  head  to  base  of  dorsjil  fln 
1,    Mouth  nearly  horizontal ;  maxillary*  reaching  to  below  tho 
of  orbit.    Pectorals  small,  rounded,  as  long  as  the  eye  and  snout ; 
two-tbirils  length   of  head.     Tent  behind  middle  of  body, 
^  iu  length ;  depth,  3J.    Ih  VII-1,  38 ;  A.  Il-1, 21,    L.  30  inches. 
Coil  to  Florida;  rather  common* 

mU^  rr.xjitu.^  ^tifrli.  Tratw.  Lit*  fttjd  Pbil,  8oc.  N.  Y.  1815,  427;  Gtitither,  ii,  465: 
tchth*  S.  C*  1H0<>,72;  from  South  Carolinifc,  wants  tJie  vortical 
i^wL  ^n  ^^^s  ...i.iwiso  iibviouBly  iHHertnit;  tbia  is  tJoubtlcse  dixo  to  iuoreoAod 
►  H<»ltftiM}k'»  type  woa  orcr  two  fvet  in  k'tigth.) 

••  to^rltiCa  (Blocli)  Ofif.  &.  VaL 

moitAi  atwve,  yellow  below ;  body  with  sixteen  narrow  and  some* 

imlar  bnjwij  iross  bands,  arranged  in  pairs;  those  between 

H  iiutiter,  M)«l  onudal  broader  than  in  8^  dmtkeHUm 
li  A.  ii-i,  'J^    iSUwr;  with  a  brown  temporal  band.    Sooth  Cftroliiaw 
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the  soft  dorsal  and  anal  extend  on  those  fins,  forming  five  blotcli 

the  former  and  three  on  the  latter ;  a  blackish  band  between  the 

ventrals  black.    Head  short,  deeper  than  long ;  profile  convex.    I 

and  anal  fins  not  elevated.    D.  YII-I,  30;  A.  11,  20.     (Cmp.  d 

Coast  of  South  Carolina. 

(Scomber  faaciatus  Bloch.  Ichth.  taf.  341 ;  GUnther,  ii,  464 ;  Car.  &  VaL  fa 
Zonichihi/8*  fa8diatM  Swainson,  Class.  Fish.  1839,  248.) 

S9§.— EliAGATIS  Bennett. 

YeUaw  Taih, 

iSeriolichthya  Bleeker :  Deeaptu$  Poey. ) 
(Bennett,  Narrative  of  a  whaling  voyage,  ii,  283, 1840 :  type  Sarioia  hJpiunuUUt 
&>  Gaimanl.) 

Second  dorsal  and  anal  long,  each  with  one  detached  flnlet  com] 
of  two  rays.    Otherwise  as  in  Seriola.    {^XOxdTijj  a  spindle.) 

700.  £•  pinnnlatns  Poey. 

Bluish,  with  two  longitudinal  bluish  bands,  yellowish  below.  '. 
fusiform,  very  elongate.  Cheeks  scaly.  Maxillary  reaching  a  lltti 
youd  nostrils.  Eyes  7^  in  head.  Caudal  keel  feeble ;  candal  lobes 
long.  Pectorals  pointed,  halfas long  as  head.  Fins  not  scaly.  Two 
connected  by  membrane  in  each  finlet.  Head  4|;  depth  5}.  D.' 
2C-II;  A.  II-I,  17-11.  L.  2J  feet.  (Poey.)  West  Indies,  norl 
Florida;  rare. 

{SeriolapinnulataVoeyf  ^lemorias,  ii,  233,  1858.) 

929.— SCOniBBOIDESUJ^acdpMe. 

Lea  ther-jackets. 

(La^<?p^de,  Hist.  Nat.  Poiss.  iii,  52,  1802:  type  Scombfroideg  noeli  Lac.") 
Body  comi)ressed,  oblong  or  lanceolate.  Caudal  pednncle  ste 
not  keeled.  Head  short,  compressed,  acute.  Occipital  keel  al 
Mouth  rjither  larjre,  with  small  sliari)  teeth  in  bands  on  jawn,  toi 
vomer,  and  pahitiues,  and  sometimes  on  the  pterygoids.  Jaws  a 
equal,  the  upper  not  protractile ;  maxillary  very  narrow,  witbonl 
tinet  supplemental  bone.  Gill-rakers  rather  long.  Scales  smidl  h 
species,  linear,  and  extremely  narrow,  embedded  in  the  skin  atdMi 
angles.  Lateralline  unarmed.  Dorsal  spines  rather  strongiSlil 
number,  nearly  free  in  the  adult;  second  dorsal  very  long,HaiiW 
rays  peneillated  and  nearly  or  quite  disconnected,  formiitf 

*  The  genus  Zonickthya  Swainson,  1.  c.,  based  on  this  qieoUsB  ii 
deep  head,  its  depth  at  the  occiput  beiug  greater  thanitilBn 
fidh.) 
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fr^f^l^cT  longer  tliau  soft  dorsal,  much  longer  than  the  abdomen^  its  last 
r.  _.  -  foriiiiiig  isimiliu-  fitilct.s;  aniil  spines  stroagj  ventral  fins  deprcis- 
■11>14»  in  a  groove;  pectoral  fins  very  short  Sx>ecics  numerous  in  the 
Lropical  seas*  The  Anieric;m  spt^ciea  belong  to  the  subgenus  or  gonna 
r"  *  *  jipUteSy  characterized  by  the  toothless  pterygoids  and  the  peculiar 
k_  ^  '  '-^.  The  dorsal  spines  are  seven  in  SctnnbroltJies  proper  {ChorinemuH 
p^x-vier),  the  pterygoids  are  armed  with  teeth,  and  in  most  of  the  species 
[1^^  scales  arc  normally  developed*    (cx«/jt,?^oT,  ma.ckeral;  e«ortc,  like.) 

m^    T«  4>  i>(«rygoid  t«eth;  AcaltMi  linear,  embedded  {Oli^opUU'9*  Gill.) 
'WO^*  S.  oecidoiitatis  (Liun.)  J.  lb  Q^-^Lmfher-jv^ktU 

L  iiluish  above,  bright  silvery  below;  fins  yellow.  Body  lanceolatj©/ 
Ule^-nder*  Eye  sis  long  a.s  snout,  about  4  in  head;  upercles  short, 
lltfifrsiillary  rt^ac^hing  beyond  middle  of  orbit.  Scales  very  long  and 
|iixi»XTt>w,  embedded  In  the  skin,  phuied  oblicinely  at  angles  with  each 
I  oilier,  tbeu*  af»pearanco  unlikeonlinary  scales.  Fins  low;  p(H'toi'al  as 
I  lou||  as  eye  and  snout ;  caudal  very  deeply  forked,  the  lobes  equal. 
I  HcJiil  5  in  length;  depth  4.  D.  Y,  1,20;  A.  II— I,  20.  Both  coasts  ot 
I  04?iitnil  America,  and  West  Indies,  north  to  Kcw  York  and  Lower  Cali* 
I    fbraiii;  not  rare  south wanL 

'  ^    *   ^%teu»  ocridmtalh  Liun.  Syst.  Nat.:  Ciioriffemns  occidrntaluf  Gttntlier,  ii,  475; 
ofKiiUnUitiM  Gill,  rrm,  Acad.  Nat.  Sci,  Phila.  ISOJ,  11)6.) 

I  Family  LXXVL— POMATOMID^. 

I  {The  Blue  fishes.) 

I  Body  oblong,  compressed,  covered  with  rather  small  scales,  which 

I  *^iTe  Weakly  ctenoid.  Caudal  peduncle  rather  stout.  Head  large,  com* 
I  i»ii^?i^j^  Mouth  large,  oblitjue.  Premaxillaries  protractile.  Maxillary 
I  '^^^t  i»lipping  under  the  preorbitrd,  pnivided  with  a  large  siippleraental 
1  *'»ht';  l<>\%cr  jaw  projecting;  bands  of  villiform  teeth  on  vomer  and  pal- 
f  *'*Hesj,  those  on  the  vomer  forming  a  triangular  patch;  jaws  each  with  a 
Atserieaof  very  strong,  compressed,  onequal  te^th,  widely  set;  upper 
L  '"^  '^"  iriih  an  inner  series  of  small  depressed  teetli;  villiform  teeth  on  the 
I  *^*^  iif  the  tongue.  Occipital  keel  strong ;  free  edge  of  preopercle  pro- 
f  ^^'reil  Mud  serrated.  Gill  membranes  free  from  the  isthmns,  not  united. 
*^uchjo«tegals  7;  gills  4,  a  slit  behind  the  fourth.  Pseudobranehife 
^f«u    Gillrakers  slender,  rather  few.    Opercle  ending  in  a  tlat  point. 


i 


^hfyAs 


and  opercles  scaly.    Lateral  line  present,  unarmed.    Dorsal 


^     ^Oia   riw.   Acad.   Nat.  Sci.  Phila,   1863,   1G6:  typo   Qa9ktmi€U9  occideniiiLlU  L. 


JL 


^^am 
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fins  2y  the  anterior  of  about  8  weak,  low  spines,  connected  by  membn 
and  depressible  in  a  groove ;  second  dorsal  long,  similar  to  the  donga 
anal,  both  fins  being  densely  scaly ;  fin-rays  slender.  Two  very  smi 
free,  anal  spines,  sometimes  hidden  in  the  skin.  Yentrals  thoracio,  I, 
Pectorals  rather  short.  Caudal  fin  forked,  the  lobes  broad.  Airbb 
dcr  simple,  with  thin  walls.  Pyloric  cceca  very  namerous.  Yerteb 
10  +  14,  as  in  Carangidw.  A  single  species,  found  in  nearly  all  wsi 
seas.  This  family  is  closely  related  to  the  CarangidoB^  flrom  which  gro 
it  is  an  ofishoot  toward  the  Percoids. 

{CarangidcBy  genus  Temnodon  GUnther,  ii,  47^-480.) 

S80.— POMATOIIIIJS  Loc^p^de. 
Blueftsh. 

(IbHitodon  Cavier.) 

(Lac^I>Mo,  Hist.  Nat.  Poiss.  iv,  436, 1802:  type  PomatamM»  8k%b  Lac.  =  6a«terotfrwi 
tairixL.) 

Characters  of  the  genus  included  above.    {Tzw/ioy  operculam ;  ropi 
cutting;  from  the  sernited  preopercle.) 
70§.  P.  sallator  (L.)  Gill.— Blue-JUh;  Gnen-flnh;  Skip-jaek. 

Bluish  or  greenish,  silvery  below ;  a  black  blotch  at  base  of  pecton 
Body  robust,  moderately  compressed ;  belly  compressed  to  a  blunts 
edge.  Head  deep ;  top  of  head  and  a  ridge  on  each  side  above  tl 
cheeks  naked.  Checks  much  longer  than  the  opercles.  Pectorals  plao 
rather  low,  their  length  a  little  moi*e  than  half  that  of  the  head.  Ho 
3J5  depth  4.  D.  VIII-1, 25;  A.  II-1, 20;  Lat.  1. 05.  L.  3  feet.  Atlanl 
and  Indian  Oceans;  of  late  years  very  abundant  on  our  Atlantic  cooa 
a  large,  voracious  fish,  exti^emely  destructive  to  other  fishes;  valued  i 
food. 

{Perca  saltainx  L.  Syst.  Nat.  xi,  1700,  i,  293:  GafieroBlcua  aaUatrix  L.  Syst.  Xst.  3 
17C6:  Temnodon  sallator  Cuv.  &  Val.  ix,  SSTk  Timnodon  hdltator  Storer,  Hist  Fa 
Mass.  3G0:  Temnodon  sallator  Giinthcr,  ii,  479.) 

Family  LXXVI  (&).— NOMEID^. 

(The  Nomeids.) 

Scombroid  fishes  with  the  body  oblong,  more  or  less  comprcBM 
covered  with  cycloid  scales  of  moderate  size,  Vertebne  more  tk 
10+14,  as  in  Scombridcv  and  Stramatcidw.  Mouth  large  or  MM 
usually  with  minute  teeth;  x)remaxillaries  protractile ;  maxillaiyimii 
Gill- membranes  separate,  free  from  the  isthmus;  pseudobnuielitolm 
No  tooth-like  processes  in  the  oesophagus.    Preopercle  entire^  eri 


T7.    STBOMATErDJS. 


tn^t-o.   Lat«^ral  Tine  unarmed.    Ventrals  thoracic,  1, 5.  sometimes  depress- 

il»lt*  in  a  ilt*ep  gix>ovo  in  the  abilomeiL    Dorsal  fins  separate ;  the  spines 

la^iiaHy  feeble,  connected  by  inenibrane.    8oft  dorsal  long,  sometimes 

%"it-li  Hnleti^;  anul  fin  similar  to  sot't  dorsjil,  witlibut  free  spines;  caudal 

|^€?c1  uncle  slender,  the  tin  widely  forked.    Pyloric  coBca  niunurous.    Gen- 

!r«m  5;  8[iecie3  about  10,    Fishes  of  the  tropical  seas. 

t  APcwmMrfrr^  ff^'onp  Notrteina  GU other,  ii,  3!?7-iJ!>20 
Chttt,  of  muutli  narrow;  veotraU  recoived  iu  a  dt^op  groovo  iu  the  uMomen. 

Sai.— If  OMEUS  Cuvier. 
[Cu-vior,  H^gIlo  Anim.  1617:  typo  Gohiuit  granovii  Gineliii.) 

B«Miy  oblong,  rather  compressed^  covere<l  with  rather  small  cycloid 

Lies*    Head  tlattish  above;  occipital  crest  Httlo  developed;  clelt  of 

month  narrow.    Teeth  small,  in  a  single  series  in  the  jaws;  teeth 

on   t  he  vomer  and  palatines.    Pseudobranehiie  larfje.    First  dorsal  with 

Itl  OT 11  Spines;  second  dorsal  and  anal  very  long,  similar  to  each  other, 

ritlaoat  flnlets;  anal  tin  with  3  rather  strong  spines,  none  of  them  free; 

^^Ucliil  Hn  not  deeply  forked  ;  ventral  this  hm^  and  l>ru:id,  attached  to 

tlifir  lii»ny  by  a  membrane,  depressible  in  a  deep  furro^v  in  the  abdinnen, 

FX*&t«>x{d  line  ranning  high.    Air4>ladder  present.    Pyloric  ccBca  very 

**Utnerons.      V'ertebn©   10  +  25.     Warm  seas,     (vw/teoc,  pastor;   early 

I  ^■"si^vellers  having  compared   the  fish  to  a  mullet,  herder  or  hergcr  in 

''^tttch.) 

If.  granovll  (Gmel.)  Gthr. 
Sfwwnish  above,  silvery  below,  the  side^  below  with  large  round 
J  *^wii  apots;  ventrals  black,  with  silvery  edgings;  anal  with  3  brown 
l^^tit*.  Maxillary  reaching  to  below  the  front  of  the  eye;  ventrals 
|»HHieliuig  frcmt  of  anal,  pectorals  still  further.  D,  X-I,  2G;  A,  IU, 
Tropical  parts  of  the  Atlantic  and   Indian  Oceans;    north  to 

t'onofii  GmellD,  Syst*  Nat.  1788,  1205:  Nomtni$  maHrHU  Cnv.  *Si  Val.  ix,  243: 
1,387,) 


Familv  LXXVIL— STROMATEID.E. 

{The  Broad  Shiners.) 

S^sombroid  fishes,  witli  the  body  compressed  and  more  or  less  ele- 
il^  covere<l  with  small  or  minute  cycloid  scales.    Profile  anteriorly 
**tttit  and  rounded.    Month  small.    Preouixillaries  protractile  or  not 
^Ulttion  feeble;  no  teeth  on  vomer  or  palatines;  oesophagus  armed 
BqIL  Nat-  Mu8.  No.  l6 29 


I 
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with  numerous  horny,  barbed  or  hooked  teeth.  Gills  4,  a  slit  behind 
the  fourth.  Gill-membranes  either  free  or  more  or  less  joined  tu  the 
isthmus.  Gillrakcrs  rather  long.  Pseudobranchiro  present  Cheeks 
scaly.  Preoperele  entire  or  serrate.  Lateral  line  well  developed.  Dor- 
sal fin  single,  long,  with  the  spines  few  or  weak,  often  obsolete ;  anal  fin 
long,  similar  to  the  soft  dorsal,  usually  with  three  small  spines,  which 
are  often  depiessiblc  in  a  fold  of  skin ;  ventrals  thoracic  or  jngnlar, 
normally  I,  5,  but  sometimes  reduced  or  altogether  wanting ;  caudal  fin 
lunate  or  forked.  Usually  no  air-bladder.  Pyloric  C(£ca  commonly  nu- 
merous Vertebrae  more  than  10  + 14.  Genera  about  5 ;  species  2o-9k 
Small  fishes,  found  in  most  warm  seas.  The  two  subfamilies,  both  repre* 
sented  in  our  w<a,ters,  differ  widely  from  each  other  in  general  appea^ 
ance,  but  agree  in  the  singular  character  of  teeth  in  the  cesophagns. 

(Scomhrldcp  and  Carangidcc^  pt.  Giiuthor,  ii,  397-404,  485.     Genera  StrowiaUm*^  CmIv^ 
lophuSj  and  Pammclas.) 

*  Ventral  fius  minute  or  absent;  opercular  bones  entire;  scales  minute;  cantbl  fi 
forked;  preraaxiUarics  not  protractile.    (Stromateinee,) 
a.  Caudal  peduncle  not  keeled ;  gill-membranes  free  from  the  isthmus. 

STROMATErS*  flLi 

••Ventral  fins  well  developed;  V.  I,  5;  scales  moderate;  promaxillaries  protractilr; 
cau<lal  lunate.     {Centrolophina.) 
h.  Dorsal  npiiu's  short  and  stout;  ])reopcrclo,  iuteroperele,  and  nulmpori'le  finely 
strrate LiRis,*tt 

932.— STROiTIATElJS  Linmcus. 

JIarvcHt  Fishes.  _ 

{PepriluH  and  Ehombus  Cuvier:  Paronotus  Gill.) 
■(Artcdi;  Liuua»us,  Syst.  Nat. :  typo  StromateuH  fiatola  L.) 

Body  ovate  or  suborbicular,  strongly  compressed,  tapering  into  h 
slender  (raudal  peduncle,  which  is  not  keeled  or  shielded,  llead  »hoity 
compressed,  the  prolile  obtuse.  Mouth  small,  terminal,  the  jaws  sab- 
ecpuiL  l^remaxillaries  not  i>rotractile.  Jaws  each  with  a  single  smfli 
of  weak  teeth.  Scales  very  small,  cycloid,  silvery,  loosely  inseitfllr 
extending  on  the  vertical  fins.  Opercular  bones  entin*.  Gill-me 
branes  separate,  free  from  tlic  isthmus;  gill-nikei-s  moderate.  Latent 
line  continuous,  concurrent  with  the  back.  Doi-sal  tin  lon;r,  more 
less  elevated  in  front,  prectuled  by  a  few  indistinct  spines — usually  IM 
or  nnn-e  ])roeumbent  spines  in  front  of  dorsal  and  anal,  each  of  tlr 
with  a  free  point  both  anteriorly  and  i)OSteriorly ;  anal  fin  ataP' 
dorsal,  or  shorter,  usually  with  three  small  spines;  ventral  flu 
in  the  adult,  a  rudiment  sometimes  visible  in  the  young;  a  f 
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^pine^  attttchcHl  to  the  pubic  bone,  often  oecupying  the  place  of 
rentral«?  iiei^torals  long  an*!  narrow,  rainljil  widelj  forki*d,  Bj^e- 
nmneroii^.  (•rr/9<i>/iart-.i?,  an  ancient  name  of  some  brijjhtly  colored 
in  tbe  JUhI  Sea;  fhitp  trtpm/ta^  a  betl  qiiUt.) 

Honnl  utid  uuul  Uu6  (u1c»U%  tlicir  uiitt^rior  rays  mai.h  Toiigor  tUiiii  the  lu'jid ; 
body  mboflacnlar.     {J^homhuM"  Lttc<^pM<5,) 

«.  alC|»idofufi  (Ik)  X  &  ih^B^rr^t  Fhh. 

IreetiUh  above,  golden-yellow  below.     Body  snborbicnlar,  lioiindcd 

*v*iii  curvcH.     Mouth  very  8rnall,  obliqnc,  maxillary  riniching  front 

IC.     No  iK)reK  alonjiij  the  sidcK  of  the  haR'k.    Pectorals  «Lorter  than 

I,  rertchinjj  half  way  to  caudal ;  soft  donsal  and  anal  fins  falcate,  the 

ent  r.iy8  of  anal  nearly  h«lf  length  of  Icdy*  caudal  lobes  equal 

tliin  and  decidnou«^  not  very  small.     Ile^id  3;  depth  H.    1>*  45; 

>;  I^it-  L  about  00*     Vertebra^  15  +  15*    Cape  Co<l  to  South  Aiuer- 

coniQioneAt  south wanL 

-.  L.  8yat.  Nut. :  Strmoptifr  *jardenii  Hh  &  Huhu.  1801,  494  :  Rhomhuv 
i\,  IX,  4Qi:  Stromnttm  iftii'dctni iiVmihvr.  Uf '.19^.} 

[DobbaI  aad  anal  tluM  nut  fah  «tr,  thi^ir  ant^jHor  raja  shorter  thiin  the  head ;  form 

!  CL  Km  •nrii>!»  (»f  large  priri.m  along  the  t»idt^&  of  the  bock. 
|1.  H*  »f  mlllitniti*  AyrtM« — California  Pmnpauo, 

lluMi  rtlHive,  brightly  silvery  below;  fins  punctulate;  anterior  lobes 

Idui^ul  and  anal  duKky-ed^ed,     ]5otly  ovate^  blunt  anteriorly,  with  a 

rt,  ^U*nder  tail,  the  caudal  tin  widely  forked.     Mouth  very  Hujall, 

lina]^  the  maxillary  extending  to  the  eye.    Te€th  very  feeble.    Gill- 

Itrr^  idiort,  slender,  le«Hi  than  hal  f  diameter  of  e)'e.    Eye  small.    One  or 

smtM!Ut  opines  before  the  dc^rsal;  longest  ray8  of  dorsal  fof  head; 

(iipini*  small;  peetorals  longer  than  head;  no  pores  along  ba^e  of 

SpioeH  of  dorsid  and  anal  very  snmll  or  entirely  obsolete.    Scales 

» dl very,  deciduouH.     Head  4 ;  depth  2.    D.  Ill,  40;  A.Il 1, 40.    L. 

r'aciflc  coa«t  of  Ignited  States;  abundant  in  summer;  highly 

I  sua  food  tlsh. 

0<ir«  ttmimmm  Aytf^a,  Trot?,  Cnl.  Aisad.  Kat.  8ci.  la'K),  840 

mtie»€i}Argn  t»«r<?n  tilong  tb«  base  of  the  dorsal  liii.     {Poronotuaf  Gill,) 
S«  trleiraiittiii«  Pock, — l}Qllaf*Ji»h ;  HarvvMt^pth ;  Jiuttcr-finh;  La  Fajftttr. 
silvery.     Body  oval^  much  eompreHsed,    Dorsal 


liiet.  JK»I.  Pbiin.  ii,  321,  m>0:  tyiw  Chwiodim  alepidi>tH»  L.     {ftotifioU 


X.  AuL  i^\t  ;U(uiit  cbaracturijzeil):  typt*  Sivamatem 
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and  ventral  outlines  about  equally  curved.  Snout  very  Jilant,  roontlei' 
in  proiile.  Mouth  small,  the  maxillary  not  reaching  the  orbit.  Cauda! 
peduncle  very  short;  aTiterior  rays  of  dorsal  and  anal  little  elevated 
Lateral  line  high,  a  series  of  conspicuous  pores  above  it  near  the  baM 
of  the  dorsal.  Pectorals  much  longer  than  head.  Gill-rakers  ruthei 
long,  $  diameter  of  the  eye,  which  is  4  in  head.  Head  4;  depth  2^. 
D.  Ill,  45;  A.  Ill,  38.  L.  10  inches.  Maine  to  Cape  Hatteras;  ver.v 
abundant. 

(Pock,  Mem.  Atner.  Acad,  ii,  48:  liJiombuB  cryptosM  Cav.  &,  VaL  ix,  406;  GUathur.  ii. 
398.) 

233.— LIBUS  Lowe. 

RuMer-fislies. 

{Falinurus  DeKay,  preoccupied  in  Crustacea:  Palinurichihy$  Gill:  Pamjmela»  GUDther.J 

(XeiriMLowe,  Proc.  Zool.  Soc.  Lond.  1839,  62:  type  LeiriM  hennttti  Lowe  =  Cemtrolopku 
oralis  C,  &  V.) 

Body  ovate,  compressed,  more  elongate  and  less  compressed  than  in 
Stromatetis.  Profile  very  blunt  and  convex.  Month  moderate ;  maxfl- 
lary  narrow,  with  a  small  8upx>lemental  bone;  premaxillaries  protrac- 
tile, little  movable.  Jaws  nearly  equal,  each  with  about  one  series  d 
small,  slender  t«eth ;  no  teeth  on  vo:iii*r  or  palatines.  Preopercalam, 
interoperi'uluin,  and  subopercuhira  finely  serrated.  Gill-rakers  lonjr; 
gill-inenibranes  separate,  free  from  the  isthmus.  Scales  smalU  smooth: 
larger,  thicker,  and  more  adherent  than  in  Stromatcus,  Cheeks  scaly. 
Fins  rather  low;  dorsal  fin  long,  preceded  by  C-S  short  but  rather 
strong  spines,  the  last  ones  connected  by  membrane,  the  others  nearly 
free;  anal  fin  similar  but  shorter,  preceded  by  3  spines,  which,  like  llw 
dorsal  spines,  are  nearly  imbedded  in  thick  skin;  vertical  fins  densely 
scaly  towanls  their  bases;  caudal  fin  emarginate;  caudal  ])ednnek 
stout;  ventral  lins  large,  thoracic,  1,5;  pectoral  fins  moderate,  rounded 
or  falcate.  Two  species,  <liftering  from  the  European  genus  Centroktpkm 
chiefiy  in  the  development  of  the  dorsal  spines,  which  in  the  latter  genu 
are  indistinguishable  from  the  soft  rays,    {letpo^j  thin.) 

713.  £..  pereiforniis  (Mitch.)  J.  «&  G.—Iifitfder-finh. 

lUackish  gn»en,  evt^rywhero  dark,  the  l>elly  scarcely  paler  and  nol 
silvery.     Kye  rather  large,  with  an  adipose  eyelid,  its  diameter 
equal  to  the  snout,  -ih  in  head.     Maxillary  reaching  to  oppoMta  1^ 
of  pupil.    Top  of  head  nakiMl,  covered  with  small  macous  pOT" 
torals  nearly  as  long  as  head.    Head  3^;  depth  2|.    D.  ^ 


^^m.   LAMPRIBIO.C — LAMPRI8. 
Ill  J   Lat  1-  75-     L*  1  foot*     Maine  to  Cape  Hatterag;  lather  mm- 

r  iformi9  Ml  tell.  Atner.  Month.  M:ig,  \\y  181^»S44:  PaHnHrn^  percifarmU 
Ni*vr  iittk  Kniin?!,  TiMh.  1642,  118:  Falumrichihtjn  perviformU  GtU^  Proc,  Acad. 
l£^h   /Vjmm</a^  i^rcl/arnii.8  Giiiitlii^r^  ii»  485.) 

Familv  LXXVIIL— LAMPRIDIILE. 

(The  Opahs.) 

ly  oviito,  compressed,  aiul  elevated,  covered  with  minute,  very 
ptdiiotiii,  cycloid  sealer.  Head  snjnll,  rather  pointed.  SlotitU  gmail, 
inal,  without  teeth,  its  angle  with  slits  in  the  skin  to  permit  the 
tlon  of  the  jaws,  as  in  Oreynus,  Preruaxillarie^s  protractile.  Opercu- 
bone.s  entire.  Dorsal  ftn  mugle,  very  hjng,  elevated,  and  fiilcat«  in 
it,  without  distinct  8pine.s;  anal  long  and  low,  not  at  all  falcate; 
^U  0nH  ilepresaible  in  a  groove;  ventral  tins  thoracic,  but  behind  the 
ptiMuU,  c5oajpo8ed  of  11  to  17  rays;  i>ectonU  tins  large,  falcate,  their 
j  liarla^>ittal ;  candal  fin  moderately  forked,  its  peduncle  short  and 
r,  without  keel.  Lateral  line  present,  much  arched  in  front* 
liositegals  k\.  Gill- membranes  free  from  the  isthmus*  ii^so[ihagus 
.  iirmed  with  spinous  teeth.  Air-bladder  large,  bifurcate  behind.  Py* 
appendages  very  numerous.  Vertebrse  45.  Fishes  of  large  si^e 
gorgeous  coloration,  inhabiting  the  oi>en  Atlantic.  A  single  genus 
oae  or  two  si>e(^ies. 

umhfUkiy  gfMinii  Lamfrin^  GUnther  It,  415, 416.) 

Opahs. 
Jit««  Xja  tIanilUingi  fit,  91^  1799 :  typ*!>  Zeu9 ^umtusBrilnmch  =  ZeuB  luna  GmoUii.) 
3har:ieU?rs  of  the  genus  included  above.    {kafSTrpA^^  radiant) 

!*•  untiatUfi  (BrUniLtcib)  Betz. ^0/>aA;  Kinff-Ji^h  ;  Sun- fink, 
HqHot  a  rich  brocade  of  silver  and  lilac,  rosy  on  the  belly;  everywhere 
^li  njiind  silvery  spots;  head,  operclcs  and  back  with  ultramarine  tiuts^ 
rs  anit  fins  vermilion;  flesh  red.  L#ongest  dorsal  ray  shorter  than 
AimlHy  wliicb  are  nearly  as  long  as  the  bead.  Anal  very  low  in 
It,  a  little  higher  behind.  Head  3,^;  depth  1%  B.  54-,  A.  40;  V. 
^7.     WrU  23+22.    L.  3-4  feet.    (/x*?r^O    Atlantic,  occasional  off 

>iimllarid.    One  of  the  most  gorgeously  colored  of  fishes. 

(flAtiu  BHlntiiet^  Daaski}.  St^bU.  8kr.  iii,  1788,  398:  Zciw  Una  Gmolin,  Byirt. 
V:  lMmprh,lA%aQVaith*si^  ii,  410;  Cuv.  «Sl  Vai.  x^  39:  Lampr'ut  Jauta  Lowe, 
«7.> 


^smL 
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Family  LXXIX.— CORYPH^NID^. 

'{The  Dolphins.) 

Body  elongate,  compressed,  covered  with  small  cycloid  scales.  Ck 
of  the  mouth  wide,  oblique,  the  lower  jaw  projecting.  Cardiform  teet 
iu  the  jaws  and  on  the  vomer  and  palatine  bones;  a  patch  of  villifor 
teeth  on  the  tongue;  no  teeth  on  the  oesophagus.  Oi>ercular  bon< 
entire.  Skull  with  a  crest,  which  is  much  Inore  elevated  in  the  adu 
than  in  the  young.  A  single,  many-rayed  dorsal  fln,  not  greatly  elevate 
extending  from  the  nape  nearly  to  the  caudal  fin;  anal  similar,  bi 
shorter;  both  without  distinct  spines;  pectoral  iins  very  short  an 
small ;  ventrals  well  develoi>ed,  thoracic,  I,  5,  partly  received  into 
groove  in  the  abdomen ;  caudal  fin  widely  forked.  Lateral  line  preseo 
Gill-membranes  free  from  the  isthmus.  Branchiostegals  7;  no  iMtend 
branchiae.  No  air-bladder.  Pyloric  appendages  very  numerons.  Vert 
brsB  more  than  10+14.  A  single  genus,  with  six  or  eight  species.  Vet 
large  fishes,  inhabiting  the  high  seas  in  warm  regions,  noted  for  the 
brilliant  aTid  changeable  colors.  To  this  family  belongs  the  Dolphi 
or  Dorade  of  the  ancients,  Corypluiena  hippwrus  L. 

(iScombridoi :  ^cuus  Coryphwua  Giintber,  ii,  404-408.) 

285.  CORVPHiEMA  Linueus. 
Dolphim, 
(Iximpugus  C.  &  V. ;  youDg  or  crcstless  forms.) 
(Linniuus,  Syst.  Nut.:  type  Coryphccna  hxppuras  L.) 

Characters  of  the  genus  included  abovei  The  si)ecies  are  not  wu 
known,  having  been  unduly  multiplied  by  authors,  (xofio^atva,  the  nan 
applied  by  Aristotle  to  Coryphccna  hippurusj  from  xopu<:^  helmet;  f «»• 
to  show.) 

715.  €•  punctiilnta  (Cnv.  and  Val.)  Gthr. — Spotted  Doljthin, 

Sea-gi-een,  silverv  below,  with  scattered  black  spots  on  the  Kides  an 

back ;  a  series  of  distant  rounded  spots  along  the  base  of  the  doni 

fin ;   head  with  brown  stripes.      Body  elongate,  compressetl,  tapcvio 

gently  backwards;   profile  very  convex,  snout  blunt.      3Iouth  hugi 

oblique;  maxillary  reaching  middle  of  orbits    Pectorals  short,  fUcall 

ventrals  long  and  rather  ntirrow.     Eye  large,  nearly  as  long  a 

llead  4^;  depth  about  5.    ^'D.  51;   A.  25."    Warmer  pacts  <f 

Atlantic,  occasional  on  our  coast. 

(LampugM  punotulatus  Cuv.  aud  Val.  iz,  327:  OttntheTi  ii,  408 1  * 
Ii.  Syst.  Nat.) 
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©pt5ci*?^  njfpearfl  lo  differ  from  tlie  preceding  io  tlie  increased  nuin- 
fin  raya.    Tbe  elevated  crest  representeil  io  DeKtiy's*  figure  of  hi8 
blf»^#/f?<«|M ^  \»  a  character  of  very  old  individuals.     '*D.  04;  A.  26." 
€0   Vai.)     **D.ti3;  A.29.^    {DeKa^.}    Atlantic  coasts  of  the  United 
;   rare 
&  Vol.  ix,  302 :  Cvrffphtrita  (flobicfj^n  D«;Kay,  New  York  Fixxmii,  Fish.  1842. 132.) 

iAMiLv  LXXX.— BRAMID.E. 

{The  Bramokh.) 

Ijr  oblonfTor  t4evated,  compressed,  covered  with  cycloid  or  spinous 

Month  wide,  ohli^jue;  the  Jaws,  vomer,  and  palatines  pro\ided 

inn  lU  leelii.     Freniaxilliuies  profraelile.     Bnuut  more  or  le««  ob- 

ami  convex.     Dorsal  and  aual  rtfi«  very  long,  both  more  or  less 

ratt^il ;  ventraU  thoracic  or  jugnhir,  tbe  nomber  of  rays  usually  not 

BraiichiostegalA  7.     Pseudobranebiie  present.     Pyloric  append- 

few»     Vertebr®  more  thiin  HJ  +  14*    Ci*^nem4;  species  about  10, 

ibttiiig  the  o|ien  seaH, 

mhridir:  gtinnm  Urama^  Taravtrx,  and  PttntcUs  GiUitlii^r,  li,  40H-411.) 

I.,  ext4'utlin^  frorii  tho  forohc^ftd  to  the  cuiutnl  i\n^  coniposod  of  vory 
niMilatOMpini'M;  »iial  hiiHiniiln.r;  vifutml  ilus jugular.  {Pt^actitttt.) 

,  JlmW9f  TotatiTf  mid  paliitlutts  with  siuiiU  tocth ;  tttr>bliMlder  very  srnali 

ITKRACUSf  !^a 

936.— PTERA€£.i9  Givmoviiia. 

rlu.  Act.  Ht*lvpt.  vii,  44,  1772:  type  Cortfttha^na  rrli/em  PttUan,) 

\\  compressed,  oblong,  covered  with  moderate-sized  cycloid,  lobati»t 
tttaruinate  scales.    Eye  large.    Dorsal  flu  very  much  elevated,  ex* 
iug  from  the  forehead  to  the  ba»eof  the  caudal,  (x>mposeil  ♦>!"  rtliform 
>  form  tiiangnlur,  its  ba^se  scarcely  hvsa  thsin  the  total  length 
.,  !i;  uuiil  tin  similar  in  form,  also  composed  of  slender  fragile 
;  vwtitra!»  juguyar,  nearly  under  the  eye,  long,  of  i-i)  blender  rays. 
iiliitimncUiiis  present.    Air-bladder  very  small*    Most  of  the  species 
[|ibl/«  rthignlar  genus  inhabit  the  Indian  Ocean.     (Trrspov^  fin  or  wing: 
eJose.     **The  name  indicating  the  double  rows  of  scales  which 
llie  bases  of  the  two  vertical  (I us,'*) 

mrolliinji  Ciiv«  A-  Val. 

th  bliush  reflect  ions.     Mouth  larger,  scales  larger,  and 
Hpi  the  dot^  stouter  than  in  otJier  species,    D.  Lll ;  A,  LXIV, 
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Coast  of  South  Carolina;  known  only  firom  amntilated  speeimen 4 inches 
long,  evidently  the  young  of  some  pelagic  S])ecie8. 

(Cuv.  &  Val.  ix,  368;  Glinther,  u,  411.) 

Family  LXXXI.— ZENID-ZE. 

(The  Dories.) 

Body  short,  deep,  much  compressed  and  elevated,  naked,  or  covered 

with  minute  scales,  or  with  bony  protuberances.    Teeth  small,  in  uairov 

bands  or  single  series,  on  the  jaws  and  vomer  and  sometimes  on  the 

palatines.     Mouth  rather  large,  terminal,  the  upper  jaw  protractfle. 

Eyes  lateral.    Oi>ercles  and  other  bones  about  the  head  often  armed 

with  spines.    Brauehiostegals  7  or  8.    Oill-membranes  little  united,  ftei^ 

from  the  isthmus.     PseudobranchisB  large.    Air-bladder  large.    OiD- 

rakers  usually  short.    Gills  4,  a  slit  behind  the  fourth.    Dorsal  fin 

ginate,  or  divided,  the  anterior  part  with  strong  spines,  the  posterior 

part  longer;  anal  fin  with  or  without  spines ;  ventral  fins  thoracic,  their 

rays  I,  5  to  I,  8 ;  caudal  fin  usually  not  forked.    Lateral  line  obscure, 

unarmed.     Pyloric  cceca  exceedingly  numerous.    Yertebrse  about  33. 

Genera  5;  8i)ecies  about  10;  fishes  of  singular  appearance,  inhabiting 

warm  seas. 

{ScomhrUia'j  group  Ci^/Ziim,  Gilnther,  ii,  39;(-396:  CjftiidcB  QlintheT,  Intr.  Stuily  Fi-Ji. 
450.) 

a.  Scales  minute  or  wanting;  anal  spines  vory  strong;  no  palatine  teeth.     (7r«iji<r.) 
b.  Anal  spiueH  :{;  bu^es  of  both  dorsals  unued  with  spinoas  plates.  Zenopsis,  £ff. 

237.— ZC  \OPSIS  Gill. 

(Gill,   Proc.    Acad.   Nat.   Sci.   Phila.   lr^Cr2,   12.1:  tj-po  Zewi  nebmlofut  Temminck  A 
Schlegel,  from  Japan.) 

Body  ovate,  mu(;h  compre.ssed,  without  scales,  not  warty.  Hrtd 
•deeper  than  long,  its  anterior  profile  steep.  Mouth  rather  hirge,  npiMT 
jaw  protvjvetile;  teeth  small,  on  jaws  and  vomer,  none  on  the  palatiiMk 
Various  bones  of  the  head  an<l  shoulder  j^irdle  arme<l  with  spiucfc' 
SiM'ies  of  bony  plates  alon*r  the  sides  of  the  belly  and  the  bases  of  tkt 
ilorsal  and  anal,  eaeh  plate  armed  with  a  strong  spine.  Eye  larsQ^ 
])laced  liijjfh.  Gill-rakers  short.  Dorsal  spines  very  strong,  usnaUy  l# 
in  number.  Anal  spines  3.  Ventral  fins  long,  mostly  I,  7.  Ci 
jiednncle  slender,  the  fin  not  forke<l.  Two  or  three  species  known,  di^ 
ing  from  Zeus^  mainly  in  the  presenee  of  3  anal  spines  instead  of  4k 
lagic.    (Z^o^j  Zeus;  ai</n^j  appearance.    Zeus  is  from  Cc6c9  JufM 
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til*  SE.  fftraflmitll  (StoriT)  Gill. 

[Calor  Rilvery,  iimrly  plain:  a  black  lateral  ocellatecl  Bpot  in  lifi',  dis- 

^|M3artiig  iu  j<pinU-     Body  Hhorty  deep,   compressed.     8kiu   wholly 

Iceil,  exet'iit  for  the  booy  bucklers,  which  are  armed  each  with  a  central 

{liue  1iook«Ml  btic*Uwardi$  aud  marked  withradlatiugridg:e$;  7  bucklers 

If  the  ba«e  of  the  dorBal,  the  5th  and  Gth  largest;  2  ou  the  median 

m  froat  of  the  ventrals,  the  second  largest;  one  median  plate,  and 

0  {lairs  betweeu  ventrals  and  anal,  and  4  ahjng  tlie  baHC  of  the  aual.    Top 

of  the  hi^  with  ronghirth  ridges,  but  without  spioes ;  a  spine  at  the 

of  each  den tary  bone;  the  broad  max iUaries  each  with  a  supple- 

';il  bone;  teeth  nearly  obsolete.     Eye  large,  much  nearer  the  gill 

iiog  than  the  tip  of  the  snout.    Gillrakers  short    Caudal  peduncle 

|_irery  «le.iider,  the  caudal  fin  short  and  rounded;  pectorals  very  short; 

atruls  large,  the  rays  I,  <J,  the  firsit  soft  ray  closely  appressetl  to  the 

inii;  unal  spines  short  and  stout,  the  soft  rays,  like  those  of  the  dorsal, 

r;  dorsal  spines'  fllamentous.     D.  IX,  20;  A.  111,24.     Pelagie;  one 

dftien  taken  at  Provincetown,  Mass.    (Description  from  the  original 

«.) 

'liZfm»€^iatH9  Storer^  I*roc.  Bos.  8»o.  Nat.  Hbfc.  vi,  888;  Gill,  h  c*) 

Family  LXXXIL— BERYCID^. 
(The  Squirrel fisltes.) 

\  Bod)'  obtong  or  ovate,  compressed,  covered  with  verj-  strongly  ctenoid 

*s|ititcius  seniles.     11  eM  with  large  nniciferous  cavitiesj  covered  by  thin 

tin*    Eve  Jateral,  usually  large.    Mouth  more  or  less  oblique.    Pre- 

iStllAries  protractile;  maxillary  rather  large,  usually  witli  a  sui»ple* 

Hail  l>oiie.    Bands  of  \iUiform  teeth  on  jaws,  and  usually  on  vomer 

Ekd  palaliiRV^.    Opercular  bones  usually  si>inous ;  frequently  every  mem- 

■      of  the  head  strongly  serrated.     Branehiostegals  mostly  8. 

mes  separate,  free  from  the  isthmus.     Gills  4,  a  slit  behind 

fourth.    Pseudobranehi£e  present.    Gill -rakers  moderate.    Cheeks 

opescles  scaly.    No  barbels.    Dorsal  fin  long  or  short,  usually  with 

'     s;  anal  with  2—1  spines;  ventral  fins  thoracit*,  usually  I,  7| 

♦  »f  niysgi-eaterthan  1,5;  ciuidid  tin  usually  forked.     Pyloric 

uDtnrroiiA.    Oenem  5-C;  species  about  50.    Rough-scaled  and 

rightly  iruiored  fishes  of  the  warm  seasj  two  s|>ecie6  straying  to  our 
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coast.    IMany  of  tbem  iubabit  cousiderable  depths  in  the  oceaiu    The 
young  often  difter  widely  iu  appearance  from  the  adult. 

(Berycld(e  GUnthoT,  i,8-{>0;  exclusive  of  certain  genera.) 

a.  Dorsal  (In  continuous,  the  spinous  part  short ;  anal  spines  3 ;  abdomen  serrated. 

HOPLOSTETHC5,  9E38L 

aa.  Dorsal  (in  deeply  ciuarginate,  the  spinous  part  long ;  anal  spines  4. 

HoLOCENTBrS,  tSX 

238.— HOPLOSTETHUS  Cnv.  &  Yal. 

(Cuvier  &  yale!icicnno»,  Hist.  Nat.  Poiss.  iv,  433,  1823 :  type  Roplo$teth» 
nciM  Cuv,  &  Val.) 

Body  short  and  deep,  mnch  compressed.  Head  short,  compresMd, 
very  blunt  anteriorly,  deeper  than  long,  with  very  conspicaous 
cavities.  Eye  very  large.  Mouth  very  oblique,  the  jaws  equal 
the  mouth  is  closed.  Maxillary  long,  broad  behind,  with  a  distinct  n^ 
plemental  bone,  which  reaches  the  poaterior  border  of  the  eye.  Tea4 
very  tine,  villitbriu,  on  jaws  and  palatines,  none  oh  the  vomer.  SA 
orbital  with  radi  itiiig  ridges  and  a  few  spines;  a  vertical  ridgoontli 
front  of  the  opercle.  Operclc  little  developed,  its  spine  small  orohi^ 
lete;  a  strong  spine  at  the  angle  of  the  preopercle;  the  longvertioi 
limb  of  the  preopercle  tincly  serrated.  Gill-membranes  separate,  fid 
from  the  isthmus.  Branchiostegals  8.  Scales  moderate  or  smaH 
ctenoid;  latenil  line  present,  its  scales  enlarged;  abdomen  with  asoriei' 
of  bony  plates  each,  ending  iu  a  retrose  spine.  Dorsal  fin  continaooii 
short,  the  spines  graduated,  G  in  number;  anal  with  3  graduated  spinef; 
caudal  forked,  its  rudimentary  rays  spinous;  pectorals  low,  rather  loDR 
ventrals  I,  G,  rather  short.  Air-bladder  simple.  Pyloric  roeca  nnmerooSi 
Vertebno  11-1-15.     Deep-sea  fished.     («/-;oc,  armed;  trrsOo^y  breast.) 

719.  EI.  lucditerranens  C.  <&  V. 

Silvery,  rosy  in  life;  tins  scarlet,  peritoneum  and  inside  of  moiitl 
black.  Eye  very  largo,  much  longer  than  snout,  forming  about  one-tliiid 
the  length  of  head.  Abdominal  plates  D-13  in  number.  Body  above  witk 
ver3'  small  rou^iish  scales ;  sides  nearly  or  quite  naked  (in  the  .vooBf 
example  seen),  scaly  in  the  adult.  Pectorals  reaching  first  soft  myrf 
aniil;  ventrals  to  vent;  tins  rather  low.  Head  2.j ;  dc^pth  IJ.  D.  VI^ 
IG;  A.  ill,  S;  Lat.  1.  28.  Length  of  specimen  3  inches,  lately  difdfiA 
by  the  U.  S.  Fish  Commissi(m  oft"  Chesapeake  Bay.  Coasts  of  SoiAi 
EurojH^ 

(C.  Sl  V.  iv.  409;  GUnther,  i,  9:  Trachichthys  8p€cio$u$  Lowe,  Fidi.  II 
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Sia9«— IIOL.aCE:¥TKtT§  Blocb. 
Squirrcl'Jlshes. 

fAr  cell ;  Blocli,  Aael,  Fiiwbo,  iv^  CI,  alwut  1787;  ty\m  il&looenttuB  Mffo  BTocIit) 

Docly  olilon;x^  motl(»rately  eompresseil,  the  ventral  outlfue  nearly 
itniii^bt,  the  back  a  little  elevated,  the  taO  very  slender.  Head  com- 
|>re2i8iHU  liun-owed  forwanL  Opereiihiin  with  a  strong  spine  above, 
below  wliich  the  i5d;je  m  sharply  serrated ;  a  strong  spine  at  the  anjjle 
»f  preoperele.  Orbital  riu'ic?  preorbital,  preoperele,  interoi>ercIe,  sub- 
>licr«le^  oedptit,  and  shoulder  girdle  with  their  edjj^es  8hari»ly  serrate. 
Mouth  .small,  terminal,  the  lower  jaw  x^rojecting  In  the  adult;  in  the 
roaug  (which  eo!i»iitiite  the  supposed  genus  Rhynchkhthtjit),  the  snout  is 
>tttcli  prodneed.  Maxillary  broiid,  striate,  with  a  Huppleinental  Imkic* 
(iye  excsesi^ively  large.  Scales  lavga^  closely  imbricated^  the  posterior 
inrgiii  strongly  spinous*  Lateral  line  cou  tin  nous.  Dorsal  ilet^ply  emar- 
^%t^  the  spines  usually  11,  depressible  in  a  groove;  soft  dorsal  shiat 
fcntl  lii^U  •  iiuiil  with  4  spines,  the  first  and  second  quite  suiidl,  the  third 
Tk*ry  ttiug  and  stnmg,  the  fourth  smaller;  caudal  widely  fiu'ked;  buth 
Jnbt^j^  ^ith  the  rudimentary  rays  spine  like;  ventrals  large»  I,  7,  the 
M*ilie  %'ery  strong.  8j)ecies  numeruus,  remarkable  for  the  development 
>*'  isliarp  sjiines  almo-it  everywhere  on  the  surface  of  the  body.  (<'7»it, 
^Uuliy;  vft ^r^#i>,  spine.) 

^N>»  H,  |ii>iifficaiit3iiis  (Hlorsli)  VmU.  &  Bm.SiuirreUjUh, 

^Uietly  bri;:ht  red,  with  shininir  lonjcritudinal  streaks;  tins  not  black. 

fMot^tli  small,  the  maxillary  scareely   reaching  middles  of  nrbit.     Soft 

Mor^s^l  as  high  as  the  l)ody ;  ventrals  ranch  longer  than  pectorals,  reach- 

y^W    xent.     Uead  3J  in  Imigth;  dei>th  3J.    Eye  aliont  2^  in  heiul.     D. 

PU    15;  A.  IV,  10;  \M,  7;  Lat.  1.50.     A"ertebra>  11+Ui.    Creca  25, 

I  *t^*H  Indies;  accidental  on  onr  coast;  once  taken  at  Newport,  It,  I. 

*'^**  bright  color  and  nervous  darting  motions  rendering  it  one  of  the 

''^^•^^t.  conspicnous  denisens  of  the  ro(*k-[>orils.    The  loml  name  refers  to 

grunting  noist^  utteivd  l)y  them,  which  resembles  Ihe  bark  of  a 

l^'l^ineir    {Goodc.) 

%  wodianii^  fitniitcanthini  *  Bloch,  Ausl.  FiiM?bt$,  iv,  40^  taf.  $25 :  Hoimtmirm  Boga  Blocli, 
[tea.  ripw,!,^.,  iv,  ai,  tiir  a^U:  l^crva  ru/a  WiiUiaum.   Artrdi,   Pise.   171)2,  XA  :  Bi^lo^ 
^^•^''•nn  (anf/f/ilitwfGliuthcr.  i,  28;  VaJllant  Sl  Ilocourt,  MUn.  Sci.  au  Mex.  144-) 
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Family  LXXXIII  (a).— APHREDODERIDJE. 

{Tlie  Pirate  Perches.) 

Body  oblong,  elevated  at  the  base  of  the  dorsal,  compressed  behia 
the  head  thick  and  depressed,  the  profile  concave.  Caadal  pednnc 
thick.  Mouth  moderate,  somewhat  obliqae,  the  lower  jaw  projeduj 
maxillary  reaching  to  anterior  border  of  the  eye.  Teeth  in  villite 
bands  on  jaws,  vomer,  palatines,  and  pterygoids.  Premaxillaries  a 
protractile;  maxillaries  small,  withoat  evident  supplemental  boi 
Preopercle  and  preorbital  with  their  free  edges  sharply  serrate;  opere 
with  a  spine.  Bones  of  skull  somewhat  cavernous.  Sides  of  the  IM 
scaly.  Lower  pharyngeals  narrow,  separate,  with  villiform  teet 
Gill-membranes  slightly  joined  to  the  isthmus  anteriorly.  Gill-nke 
tubercle-like,  dentate.  Pseudobranchise  obsolete.  Gills  4,  a  small  i 
behind  the  fourth.  Branchiostegals  6.  Scales  moderate,  stronij 
ctenoid,  adherent.  Lateral  line  imperfect  or  wanting.  Vent  always  a 
torior,  its  position  varying  with  age,*  from  just  behind  the  ventral  i 
in  the  young,  to  below  the  preopercle  in  the  adult.  I>oraal  fin  m^ 
median,  high,  with  but  3  or  4  spines,  which  are  rapidly  graduated,  t 
first  being  very  short.  Aiial  small,  with  2  slender  spines;  ventral! 
thoracic,  without  distinct  spine,  the  number  of  rays  osoally  7;  caoi 
fin  rounded  behind.  Air-bladder  simple,  large,  adherent  to  the  ir 
of  the  abdomen.  Vertebrae  14  + 15.  Pyloric  cceca  about  12.  A  su 
genus,  with  probably  but  one  species.    Confined  to  the  United  Stat 

{Apkredoderidce  Giiuther,  i,  271.) 

340.— APHREDODERUS  Le  Saeur. 
Pirate  Perches. . 

(Lc  Sueur;  Cuv.  <&  Val.  Hist.  Nat.  Poiss.  ix,  445,  1833:  tyi>e  Apkredoderua  gibhot 

^\H5\\T  =z Scolopsin  sai/anuH  Gilli.'iiiiR.) 

Characters  of  the  genus  included  above,    (fiyo^o^,  excrement; 
the  throat,  from  the  position  of  the  vent;  hence  more  correctly  J 
(loderus.) 

721.  A.  sayanus  (Gillijims)  DeKay. — Pirate  Perch, 

Color  dark  olive,  profusely  speckled  with  dark  points  wkidi  i 
make  blackish  streaks  along  rows  of  scales;  two  blackish  bars  at 
of  ;»au(lal,  between  which  is  a  light  bar.    Head  3;  depth  3.    D.II 

*  This  slugular  fact  was  first  noticed  by  FrofeaBor  8.  A« 
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^^^^ff);  A.  JI,  Oj  V,  7;  B*  C;  Lat.  1.  47-58,  L.  5  iDclies.  Sluggiiili 
[Rcrx'arnRiWKl  buyoiis  from  New  York  coastwise  to  Louisiauaj  aud  llirougli' 
out'  lUe  Mississippi  Basiu  in  lowlunds  and  streams  with  alluvial  bot- 
^oms;  loc;i]ly  abundant,  variable.  Tbe  singular  variations  in  tbe  posi* 
Btoii  of  iUi^  vent  have  given  rlBe  to  several  nominal  species  and  a  nomi* 
Kiul  ^euns. 
H      ^ScAlopms  4ajfanu9  OiUiattiA,  Joiim»  Acad*  Nat<  Sci«  Fhila.  iv,  81:  Aphrtd4iderun  gibbO' 

■  mmm  C.  Sl  V.  Sx,  4tH:  Sicriwtremia  Isniepist  NpIsou,  BulL  Ill«.  Nat.  Miia.  i,  i\%  1870:  Aphro- 
H  d^eMtttt  coakiamiM  Jordiiu^  Proc,  AcacL  Nrtt.  Sci,  PliiJa*  lHr7,(jn:  AHternofremia  mtMofremtt 
H  Jartbu,  iSijll.  U.  8.  Kat.  5tii».  3s,  ri2:  ApkmJodtrus  imhpis  Jonlaii,  Sfau.  Vert,  oil,  2,  2VJ; 

■  GUiitbvr,  i,  ^].     Fi»r  dc<cri[>lion  <»f  variations  in  the  i>osiiioa  of  the  %*cnt,  «ee  Jonlniii 
Bull.  111.  L&b.  Nat.  IIi»t.  ii,  48,  167f^.) 

L  Family-  LXXXIII  (6).— ELASSOMATID.E,  ' 

■  [The  Elassomcs,) 

H  IJody  oblong,  com])reased,  covered  with  rather  lar^e,  cycloid  scales, 
H  Month  stuall,  terminal,  tbe  lower  jaw  projocliiii^;  both  jaw.s  with  rather 
^■■Mug  conic  teeth  in  few  series ;  no  teeth  on  vomer  or  palatines;  upper 

■  jair  very  protractile.     Bones  of  head  witli  entire  edjjes.    Cheeks  and 

■  upercles  scaly.  Gill-membranes  broadly  united,  free  from  the  isthmos; 
H  ff*H  ndters  tubercledike.  Lower  pharyngeals  narrow,  separate^  with 
H  Ahiirp  teetlu  Branch iostegals  apparently  5,  Latcml  line  obsolete. 
H  'f  c*tit  normal.  Dorsal  fin  single^  small,  with  about  4  spines;  anal  with 
B^  »|iiiies;  ventnils  thoracic  I,  5;  caudal  rounded.  Pseud obranchi;e 
V*orie^    Vertebne  24.    One  species  known,  a  very  singular  little  fish, 

<>"ic5  of  the  snmllest  known,  inhabiting  the  fresh  waters  of  the  United 
y^tatcfs ;  intermediate  between  the  ApkredodcruliE  and  Centrarchldw. 

B'*^***^^a,  BulL  U.  B.  Nat.  Mas,  x,  50,  1877  :  type  Ela$soina  lonatn  Jonlun  ) 

■  Ciiamctersdf  the  genus  included  above.    (Ua^aott^/^aj  a  diminution.) 

^^«  C  zacsatacn  Jonlnn. 
m.    ^^'^lor  olive  green,  everywhere  finely  punctulate;  sides  with  about 
^pw»v^.ti  parallel  vertical  bands  of  dark  t»livc,  about  equal  in  width,  nar- 
V^Wqi*  Ujjju  (Ij^j  (jy0,  tij|3  bands  about  as  wide  as  the  pale  interspaces; 
H     ^^impicooiis  roundish  black  spot,  nearly  as  large  as  the  i^ye,  ou  the 

■  ^ul^^  jn/it   above  the  axis  of  the  body,  under   rhe  bcgiuniug  of  the 

■  ^^r^il;  soft  llns  Ijiiutly  barred;  a  blackish  bar  at  base  of  caudal, 
f    «oUy  oblong,  compressed,  the  nape  nither  broad  an<l  depressed.     ne;vl 

'^arrowed  forward.    Kye  largo,  3  in  heatl.     Mouth  small,  oblique,  the 


I 


I 
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maxillary  scarcely  reaching  pnpii.  Teeth  in  jaws  stoat,  conical,  slightl] 
curved,  in  two  or  three  rows.  Head  3;  depth  3J.  D.  IV,  10;  A.  Ill 
5;  B.  5;  scales  42  + 19.  L.  1^  inches.  Smallest  of  our  spinaiiHafw 
fishes,  iuhabitiug  sluggish  stieams  and  bayoas,  ftoni  South  nUnms  t< 
Texas  and  Alabama. 

(Jordan,  Bull,  x,  U.  8.  Nat.  Mus.  50,  1877;  Joixlan,  Man.  VorL  od.  2,24d:  Jonba 
BuU.  Ills.  Lab.  Nat.  Hist,  ii,  47;  Hay.  Proc.  U.  S.  Nat.  Mns.  iii,  1880,  .'MIO.) 

Family  LXXXIV.— CENTRARCHID^.* 

(The  Sun-fishes.) 

Percoid  fishes  with  the  body  more  or  less  shortened  and  compre&sed 
the  regions  above  and  below  the  axis  of  the  body  nearly  equally  devd 
oi^ed,  and  corresponding  to  each  other,  and  the  pseudobrauchisp  im 
l)erfect.  Ilead  compressed.  Mouth  terminal,  large  or  small.  Teetl 
in  villiform  bands,  the  outer  slightly  enlarged,  without  canines:  teed 
present  on  premaxillaries,  lower  jaw,  and  vomer,  and  usually  on  pab 
tines  also,  sometimes  on  tongue,  pterygoids,  and  hyoid.  Premaxilb 
rics  protractile;  maxillary  with  a  supplemental  bone,  which,  iu  on 
genus,  is  sometimes  minute  or  o'jsolete.  Preopercle  entire  or  some 
what  serrate;  opercle  ending  in  two  flat  points  or  i>ro^>nfr(Hl  in  a  hl:u*l 
flap  at  the  angle.  Preorbital  sliort  and  deep;  lirst  suborbital  !iam)w 
the  maxillary  not  slipping  under  its  edge.  Gilh^  1,  ;i  slit  behind  tli 
fourth.  Pseudobranchijc  small,  almost  glandular,  nearly  or  «iuito  o»v 
ered  by  skin.  Gill-membranes  separate,  free  from  the  isthmus.  Bnu 
chiostcgals  C  or  rarely  7.  Gill-rakers  variously  formed,  arnuKl  wii! 
small  teeth;  lower  pharyngeal  bones  separate,  their  teeth  e<mic  fl 
sometimes  leaved.  Clieeks  and  opercles  scaly.  Body  fully  sc^ahnl.  t!i 
scales  usually  not  strongly  ctenoid,  rarely  cycloid.  Lateral  line  preson' 
usually  complete.  Dorsal  fins  confluent,  the  spines  (r-i;{  in  imnibc 
(usually  10),  depressible  in  a  shallow  groove;  anal  spines  IWX  Intei 
tinal  canal  sliort.  Pyloric  ca^ca  5-10.  Vertebne  about  30.  Coloratio 
usually  brilliant,  chiefly  greenish.  Sexes  similar;  changes  with  a( 
often  great.  Fresh -water  fishes  of  North  America;  geneni  10;  sperk 
about  25,  forming  one  of  the  most  characteristic  featun*s  of  our  fi£ 
fauna.  ^Many  of  the  species  build  nests,  which  they  defeml  with  moc 
courage.  All  are  carnivoroUvS,  voracious,  and  gamy.  All  are  valoedl 
food  in  <lirect  proportion  to  the  size  which  they  attain. 


*  Vv'r  ai<^  imlohtod  to  Mr.  Chas.  L.  McKay  for  tho  results  of  bia  ntodiosof  thlil 
in  tb«'  advauco  of  the  publication  of  a  uionograph  of  the  group. 
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Sm  in  a  very  natural  and  peculiar  er^nPt  ^wt  its  claim  to  recogiiitiau 
Hrimtinct  family  h  questiouablo,  a.H  the  ouly  diameter  of  iniportnneo 
Hli  «e|»arates  it  frotn  Serranidw  is  the  nidi  men  tary  ebaracter  of  the 
H^obr]  inch  lie.  There  is  a  stroug  atialo^cul  resi'ttiibhiuce  between 
^p^nirarchidw  and  the  Cichiidtv.  ■ 

H||W<>^f  l^roup  Or^Uina^  pi.  GUutbcsr,  i,  256-2610  I 

^^HU  ftn  •cnrcely  lurg^r  thnn  nuitl;  gill-nitcunf  vcvv  lang  and  »Unu\vT. 

^^Ktiiiucu*  domul  laugt^r  than  soft  purt,  the  fipiiit!:a  'ibutit  12;  una!  spint*is  tisnany  6. 

H|  CiCNTUAtictiirB;  212. 

H^ltinitiin  clorikal  Mhortci'  tUaTi  mft  parti  tho  apliios  5-^,  anal  npiitea  G. 

H  P(»toXT»,  24:i. 

^LrKol  ftTt  mitoh  hirpPT  than  mi  ill :  gill-rnkera  short iir. 

^m  K*  inimtivHy  short  unci  (Ictp;  dorsal  li it  not  deeply  ill vicletl*  ■ 

^^cl,      1  utul  ]irL*r>)^i>i(lH  with  fi'cth;  month  hirge.  I 

^M      m*  ti^AU^fMU^iuml \  (!aiiil:i1  einur;*iuifttL%  I 

^^^^_     ^<    Up**n'uhini  cnittr;;Jniito  Ih  hitnl :  !iri:il  '^v*''"'^  Tw. 

^^^b        ir<  BruncUiottti'^ulH  7 AHcitf»rtiTKa,  tM4. 

^^^"         iry.  Brunch iofitioguls  6 A  m  nu  ipijtkjs,  24Ii. 

^H         jQr»  Oporcultim  trndiug  iu  i^  black  convex  proci^ss  or  flxip;  anal  8{tiueA  X 

^M  Cn^NllUUYTTU**,  246. 

^M      «iii  Sc«1as  cycloid ;  cnndal  On  convex  ..AcANTiiAjurttr^,  247. 

^■&  Ttvngne  and  ptory);iiitl»  tool UleH«;  nwMtfli  ^nmlL 

^B  h,  Catulul  (in  convex;  opcrrulnm  (Mtiargumtc  b^^bind.  i 

H  I.  Dorsal  fin  c<mtinnoua;  dorsal  dpinvv  nonnally  Di  aunl  trpines  3. 

H EXXKACANTHl  »,  24«. 

^^^^^^^^1         iL  Dorsal  fin  angnlatod^  some  of  tho  middle  Apiiios  highor  than  tht? 

^^^^^^^  posterior  oiif^;  dorsal  iplneM  lil^  anal  3.. Micsoctox rent's,  2VX 

^^^^^K  kh.  Candal  fin  eninr«<;hiat«*;  fi[ii'rrulunt  prolonged  bi^hhid  in  a  convex 

^^^^B  pruc<^a8  or  llap,  \v  Ii  Ich  in  ul  w»y»  blM*k - Lkihim is,  2Z^). 

^^p.  So(ly  €lfatgaf4> ;  dornat  tin  low,  dei'ply  *^mar^uat45;  mouth  Inr^^s  randal  tfuiar- 
H  tfinaio ..MiCRoPTKRU*,  251, 

H  9<itl*— CCMTRABCliUS  Cnvier  &  Valenei^nncH. 

^Lr  4t  Va|cnci<?nnrA,  lli^t.  Nut.  Pol»*»,  iii,  (12, 18:/ll:  tyjHi  Lahrm  itidem  Lac^p^dt*. ) 
^■d^*  Hliort  and  deep,  compreHHed.  ]^Ioiith  moderate,  the  lower  jaw 
\  longer;  niaxilhiry  with  a  well-developed  supplemental  boius  Teeth 
pfucr  nud  palutities.  Operele  einarginate  behind,  Gillrakers  seti- 
very  long,  tiiwly  dentate,  iu  large  number  (i.*0-,'iO  of  the  larj,^*  ones)* 
[li^riref  the  dort<id  and  anal  tins  about  equal  in  extent,  the  soil  por- 
the  hitter  longest  and  most  posterior,  the  two  tinn  lieiag  obliquely 
d;  dorsal  lin  with  the  spinous  part  longer  than  the  soft  part^  of 
VJ  npineH,  wbie.h  are  tiot  ru|»iilty  gniduate<l;  anal  tin  with  about 
ieB«  8'*i4les  large,  not  strongly  ctenoid,  {xfvr^i^i'j  spine;  «/»x«c, 
firont  the  deve!ox>nient  of  the  anal  spines.)  i 

C  sguierot>trrttti  (Lac.)  Jor.  | 

[y  oviite,  jitj^ugly  compressed.     Head  ^mall.    ^fonth  moderate, 
ibllqnC}  the  maxillary  reaching  pupil.    Preopeixile  and  pworbital 


-*!.*  i.'i.«**ai 


■'•fTTlfr   HtCSirr    Ml 
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3IlMj»i!$>itppi   YuUey,  &;c,;   abttudaut  southward,   chiefly  in 

iah  litrBaiDA ;  valued  an  a  ft^odfi^U. 

^oi«,  Attitir.  Monthly  Mug.  ms,4l ;  Kut  Joarn.  Acaii*  Nut  Sei.  FhiU.  1918, 

.Ir^htli.  O!  i;  Jordiin  it  Copt-laua,  Proc.  Acud.  Nat  Sci.  Philtt*  187*1: 

^•(»t  .  inttrmfdiuM^  and  pro tnainthm  Gill,  Proc,  Acad.  Nat.  Set. 

I  vploai?  or  a,    (ilifpfrvititui*  QilL) 
^1**  •paroldcil(Lti<?.)nnl.— Cd/im /)ij!ij,'  OrannHan^;  UarJUh;  Strawherrif  Bau, 

n\y  oblong,  i*lev3iti5d^  macli  compressed.     Head  long:,  its  proUle  not 

|igly  S  Hhaped;  the  projectum  of  the  snout  au*l  auto  dorsal  region 

be  dispre88Jon  over  the  eye  being  Icmh  marked  than  iu  P.  annularis, 

IXT  than  in  P,  annuhtrh^  tlie  rnuxillary  readiiir^^  about  to  the 

il;;e  of  pupil,  the  mandible  shorter  than  pectorals.     Scales  on 

tn  in  0  rowB,     Finn  very  high  ;  anal  higher  than  dorsal,  its  height 

llineA  in  lenj^th  of  body.    Color  silvery  olive,  mottled  with  clear 

hgri*en,  the  dark  uiotMingH  pithered  in  irregular  small  buuchea,  and 

:  the  whole  body ;  vertical  Ann  with  dark  olive  reticnlutious  sur- 

pale  8pnts;  the  anal  marked  like  the  dtjrsal ;  adu«ky  opercular 

ne4id3;  depth:*.     IKVirorVnr,  15;  A.  VI,17orl8;  Lat^hil, 

Great  Lakes  and  Upper  Mississippi  Valley  to  New  Jersey, 

iwi^Til  to  Florida  ami  Louisiana ;  chiefly  iu  lowland  streams  and 

liund^ome  ti8h,  valued  a8  foml. 

•pftrvfVfoi  L«k«*^p,  Hint,  Nat,  Vi»'m.  iii,  1802,  517;  atid  iv,  717:  Cmirarfhu^ 

^V,  ih.  H,  IH^l:  Vrntrnrrhnx  hemeanthtt)*  C,  &  V,  vii,  458,  1831 :  Owtmr- 

UliJtihnr,  i,  257:    Pvmox^n  hcravanihua   Ha) brook,  lohtU*  8,  C*  ^: 

nt^rmltttait  Junltm,  Man,  Vcii»  ed.  %  *^7,  and  BuU,  U.  8.  Nat.  Miia,  x,  37^ 

BfiM  nigromd€iilafM  Lt*  Sueur  MSS.,  nuticM?d  by  C*  ^  V.  iiity^) 

Ml.— ARCaaPL&TXS  GilU 

,  Ac.  Kut  Sci.  Phlltt,  1881,  165;  type  Coitrarehits  interruptut  GIrard.) 

ly  oblong,  com  pressed,  the  back  elevate<L    Mouth  large,  oblique^ 
^roiid  maxillary  with  a  well  developeil  .sui>ernumerary  bone.    Teeth 
^ws,  vomer,  palatines,  ton^ie,  anil  pterygoids ;  lingual  teeth  in  two 
['f  pharyngeal  teeth  pointed.    GilLrakers  long  and  strong,  com* 
,  QumcraoH,  about  20  iu  number,  some  of  them  on  the  upper  por- 
bi^areh.    Brancliiostegals  7.    0]>erculum  emarginate,  the  lower 
ich  the  larger,  striate,  the  ridges  terminating  iu  small  spines; 
Je,  interopercle,  subopercle,  suborbital  and  preorbital  with  their 
■  edce» conspicuouKly  serrate;  dentaries  and  preopercle  with  large 
•>r  pits.    Dorsal  fin  with  about  13  spinea;  anal 

J'  'till t.  N  I,  Art«v  y^^t  9-  •  typo  Centrarchm  hcjacanthui  C.  &  V.   [vJtpp, 

.  Nat*  Mm.  No.  XO 30 
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usually  with  7  spines.    Caudal  emarginate.    Scales  Btrongly  cti 

California.    («/>;^o?,  anus;  v-XcTr^^y  armed.) 

736.  A.  illterniptus  (Grd.)  GilL— Sacramento  Perch, 

Body  oblou^-ovate,  compressed,  the  back  considerably  elevated 

riorly,  depressed  over  the  eye,  the  snout  projecting  at  au  angle.    II 

tenuinal,  very  large,  the  maxillary  very  broad,  extending  beyond  i 

Eye  very  large,  4  to  5  in  head.    Scales  on  cheek  in  about  eight  » 

Dorsal  spines  rather  low,  strong;  anal  spines  similar.     Pectoral  « 

barely  reaching  anal.    Color  blackish  above,  sides  silvery,  with  a 

seven  vertical  blackish  bars,  irregular  in  form  and  position  and  mc 

less  interrupted ;  a  black  opercular  spot ;  fins  nearly  plain.    Ilea 

depth  2J.    D.  XIII,  10;  A.  VII,  10;  scales  about  7-51-14.     L.  12  in 

Sacramento  and  San  Joaquin  rivers;  abundant;  the  only  fresh-i 

percoid  west  of  the  Rocky  Mountains. 

(Centrarchus  interruptus  Girartl,  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  129:  JmM 
intcrruptuB  GiTtkvd,  U.  S.  Pac.  R.  R.  Snrv.  Fish.  10:  CentrarchuB  inierruptuM  Git 
i,  237 :  Cvntrarchus  maoulosus  Xyres,  Proc.  Cal.  Acad.  Nat.  Sci.  i,  ld54,  8.) 

345.— AlUBI^OPLITES  Rafinesqne. 
RocJc  Bass. 

(Rafinesqne,  L-lith.  Oh.  1S20,  33:  typoXcpomw  ictheloidcn  'Raf.=Bodiantif  rHpf*trii 

Body  oblong,  moderately  elevated,  compressed.  ]VIouth  large 
broad  maxillary  with  a  well-developed  supplemental  boue ;  lowei 
projecting.  Teeth  on  vomer,  palatines,  tongue,  and  pterygoids ;  111 
teeth  in  a  single  patch ;  pharyngeal  teeth  sharp.  Brauchiostega 
Opercle  ending  in  2  flat  points ;  preopercle  serrate  at  its  angle ;  * 
membrane  bones  chiefly  entire.  Gill-rakers  rather  long  and  8t 
dentate,  less  than  10  in  number,  developed  only  on  the  lower  iw 
of  the  arch.  Scales  large,  somewhat  ctenoid.  Dorsal  fin  much 
developed  than  the  anal  fin,  with  10  to  11  rather  low  spines;  anal  8| 
normalb'  C.    Caudal  fln  emarginate.    (a//,5^t»c,  blunt;  oTzJis-ni^^  an 

737.  A.  rupestris  (Raf.)  GWh^Common  liock  Bass;  Red-Eye ;  Goffgle-Ege, 

Body  oblong,  moderately  compressed.  Head  large,  the  profile 
depressed  above  the  eye.  Mouth  large,  the  maxillary  exteudin 
opposite  posterior  part  of  jmpil.  Eye  very  large,  3^  in  head. 
rakers  few,  about  10  developed.  Scales  on  cheeks  in  G  to 8  aeriea; 
opercle  serrate  near  its  angle.  Color  olive  green,  brasay-tingedi 
much  dark  mottling ;  the  young  irregularly  barred  and  blotflkdll 
black,  the  adult  with  a  dark  spot  on  each  scale,  theae  fanaiag  I 
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■brp^ed  lilack  8tripei%;  a  black  opercular  spot ;  dark  mottlings  on  tb© 
L>tt;  iloi-Hjil,  anal,  and  caadaK  Hitad  2'i  ^  depth  !2-2j,  D.  XI,  10;  A. 
Iri,  10;  »calc«  about  5^39^12.  Coeca  7,  Vert.  U+  18,  L.  12  luulieB, 
pTetrmont  to  Great  Lake  regfion  and  Manitoba,  south  to  Louisiana  j  very 
llil^ondant  wost  ot  the  Alleghauios. 

■  (^Ildiliantu  rnprAirU  Raf,  Am,  MoDtlily  Mag,  IHIT,  1*20 r  ikmtrardtuM  wnrnn  C.  &  V.  Hi, 
B  M  :    CVii«ftfiV'/nw»  (^iit'iit  Utlntber^  i,  2.>ri;  Jrjnlan,  Man.  Vort.  cd*  2,  237:  JmhhpUteM  cavt- 

jyafli#CojK%  Jouru.  AtMid.  Nat.  8ui.  Phila.  1858, 217,  is  pwbably  a  foiiug  spcdmeo  of  this 

ft  Slie.— CH.EIVaBRVTTUS  Gill. 

■  {CalUttruji  Ag.  not  of  Raf.) 

I    (Otn.  Amc^r.  Jotmi.  ScL  Arta,  lHtt4,  02:  typo  CalUurua  melanopnGrd.  —  Pomoiis  ffHt0itu§\ 
I  (7iiv.  Sl  Val.> 

I  Tlib;  genua  has  the  general  form  and  dentition  of  Amhloplitesvntli  the 

■  COD  Vex  operele,  10  dorsal  and  3  anal  spines  of  LepomUt.  Preopercle 
I  entire.  Bniiiehiostegals  <>,  Caudal  Mn  emarginate.  Scales  weakly 
I  ^^tenoiiL     (;^«f-'«",  to  yawn  j  Bryttmj  i.  e.  Lepomk.) 

m  **  ^^^otwul  tii?i;:hitiii]j7  above  tli«  opercular  spot. 
I  ^•«*  Cr.  itnlii«tli]<s  UvK9kj,—G<fffffle  Jl>, 
I  Body  heavy,  deep  and  thick,  stouter  and  le«8  elongato  than  in  the 
B^^att*  Head  deep.  Mouth  hirge,  the  nnixillary  reaching  nearly  to  pos- 
P^Hor  njargin  of  the  eyej  the  supplemental  bone  strong.  Scales  on 
plit?<5|£^  in  7  or  H  n)ws.  0[>ercular  liap  broad.  Eye  small,  4 J  in  head  5  pre- 
^■|>tarx:le  and  mandible  with  large  mucous  pits.  Dorsal  beginning  directly 
B^*'^^*  the  oi>ereular  spot,  which  is  above  base  of  pectoral ;  spines  of  dor* 
J*^^  Vffrv  stout,  the  longest  a«  long  as  from  snout  to  middle  of  eye.  Color 
F*  life  dark  oli\*e-green  above  ;  sides  greenish  iinil  brassy,  with  blotches 
W^  t>ule  blue  and  bright  coppery  red^  the  red  predominating ;  belly  bright  ^ 
P^n«i^  yellow,  profusely-  mottled  with  bright  red  5  lower  jaw  chiefly 
Frt*H|j^.  Jj4jj  bright  red  ;  o[R^rcnlar  Ki>ot  as  large  as  eye,  black,  bordered 

■  ^Hh  copper  color;  3  or  4  wide  dark  red  bands  radiating  backwanls 

■  **t>ii|  eyi3i  across  cheeks  and  opercles,  separated  by  imrrow  pale  blue  inter- 

I       -^.twrl/Voitif  Cope, 

I'ttjiiojpKiniy    more  of    Centrarchun,     Month   large,   very   obllrjne,    thp  maxillary 
_     *^4dib((  bryorirl  the  mi^lfUo  of  thf»  pnpll;  chiti  prominent.     OutUae  of  cranium  con- 

■  ^«.  Kyo  largo,  3  hi  bead,  Scales  of  cheeks  very  few,  minute,  Mucoua  cavitiwi 
P    'hstiiu    BiJv**r>%  <ltiHtiMl  with  ilark  points;  i*ra1os  with  a  narrow  vertical  dark  «badej 

91  bftiMt;  ttofi  i\uA  dusky;  a  smaU  blat^k  op<Tciilar  sjiot.    Depth  ^|.    D.  X,  12j    , 
k     Tl,  U  J  •eiili9«  7-38-13.     Roanoke  River,  Virginia*     (Cope.) 
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fi[)acesf  u[)per  fins  libiefly  black,  mottled  with  orange  and  bine;  lovroi 
lins  dusky 5  u  small  black  spot  on  last  rays  of  dorsal;  color  in  spirit 
very  dark,  tlie  reddish  shades  becoming  b!ack  j  young  with  vorik 
chains  of  spots.    Head  2^ ;  depth  2J.     D*  X,  10;  A.  lU,  0;  scaJc 
G-40-12.    L.  10  inches.    Lake  Michigan  and  Ui>per  Mississippi  Valle; 
abundant 

(Glmeoitlit^  melanopi  Jor.  MniL  Vert.  ed.  1, 1876*  223»  317:  Chwnohryttui  fftttwm^  ^ft 
'  diiu»  Miin.  Vort.   t5d»  2^  1878^  2M :  ChtvnobrifHwi  gul-oitm  Jordan,  Ann.  Lye.  Nat,  Hie 
N,  y.  1876,  35D,  not  P&motiB  gulomin  C.  &  V, ;  MoKnyy  Proo,  U.  S*  Xiit.  Mus*  Ibdl.) 

Qo,  DoMfil  fin  be^inuing  behind  the  vertical  of  tb«  base  of  the  pontoral*. 
T^»*  C.  gulasus  (C.  &  V.)  Sot.—  War-moutk;  Rfd-eiffd  Brmm, 

Very  similar  to  the  preceding;  the  body  more  compressed  and  rao" 
elongate,  the  profile  less  steep.    Scales  of  cheeks  larger,  in  about  &- 
rows.    Opercular  spot  smaller.    Eye  4 J  in  head.    Dorsal .  beginnin 
behind  base  of  pectoral ;  pectoral  short,  barely  reaching  anal.    Color 
life  clear  olive-green  clouded  with  darker,  usnally  without  red  or  bla-« 
a  dusky  spot  on  each  scale  more  or  less  distinct ;  vertical  fins  mottU 
with  dusky ;  a  faint  spot  on  last  rays  of  dorsal  bordered  by  paler ; 
obltijue   dusky  bars  radiating  from  eye;  belly  yellowish.    Head   S^ 
depth  2J.    B.  Xj  9;  A.  111,8;  scales  0-43-11.     L.  0  inches.    Yirgit^w 
to  Texas;  abundant  only  suuthwanl.    Close  to  the  preceding,  but  d  i 
I  tinguishable  by  the  posterior  insertion  of  the  dorsal* 

{PomotU  (futaiiiu  Cnv.  &  Val.  iii^  3117,  l8JiO  t  Centrarchm  guloffUf  titu\  viritfhC,  &  V.  isi^~ 
4'I7»  4lX),  IH:U  :  Ccntrarclms  fjutomii  GlInthfT,  i^  25H :  CalUurm  jloridtnMM  nolbr«M>k,  Jou - 
AcmL  Nut,  f?(.H,  Phila.  1855,  53:  Br^itun1loridvnshf^\\nX\wv^\,*2mx  Upimin  tjtnu  Qw 
Jonrn.  Acad.   Nat.  *Sci.  Phila.  1808»  225:  ChivnohrytiuM  t^Hdh  .Tnnlftu,  Ann,  hy*\  >"" 
ni3f.  N.  Y.  1K7(>,  3nO:  Chmwhri/ttnn  riridU  Jnrtlan,  Muii,   Viirt.  *mL  2,  238:  l>/f«ii 

^  mt^lanops  Giranl,  U.  S.  Pac.  R,  R.  Surr,  x,  11 :  Brytlm  ntfianop^  Giiut«her^  i^  ^5<i- 

|jv^ntl«  ohtir^MM  Cope,  Journ.  Aemd,  Nut.  Sen*  Pbiiu.  1858,  ^.) 


947«— ACABfTIIARCIirS  Gill. 

[  (Gin»  ATner.  Jonrn.  S<ii.  Art*.  1854,  92:  type  Centrtirchti9  pomoiU  Balrd.) 

Body  oblong,  robust,  not  much  compressed  or  elevated.    Mouth 

very  large,  the  broad  maxillary  with  a  well  developed  snpplemenl 

bone;  lower  jaw  projecting.     Teeth  on  vomer,   palatines,  pterygoii! 

and  tongue;  lingual  teeth  in  a  single  patch;  pharyngeal  teeth  )»hiix 
f  Oill-rakers  few,  rather  long  and  strong.    Opercle  emarginate ;  preop 

cle  entire.  Scales  cycloid^  large.  Lateral  line  complete.  Dorsal  spiw 
>  usually  11;  anal  spines  5;  cautlal  fin  rounded  l>eliiud.  (artsvfftt.  f^itUi- 
\apZin/^  auu8.) 
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j%^.    A.,  ^amotls  (Baird)  GilK— Jfiwl  5«M*A. 

Sit>tly  oblong,  moderately  compressed*  Snout  abort.  Moath  wide, 
i  \k*  gupe  fcsliortj  tlKwnaxilluryi-eat'.ljiug  posterior  part  of  orbit*  Eye  not 
I  \ery  large,  HJ  to  4  in  head.  Cheeks  with  about  5  rows  of  Bcales.  Dor- 
I  sa\  ^pities  low  5  the  longest  about  as  long  a«  from  snout  to  middle  of 
I  p\n>n*  Color  very  dark  greenish;  body  usnally  with  five  rather  indiH- 
^^  tinct  blackish  longitudinal  bands  along  the  sides;  cheeks  witli  dark 
^M  band^s,  which  ruu  nearly  parallel,  the  lowest  parsing  across  the  maxillary 
H  around  the  front  pai*t  of  the  lower  jaw*  Fins  plain  dusky.  A  black 
H  opercular  spot.  Head  2^  5  depth  2.  T).  XI,  IO5  A.  Y,  10;  scales  0-43^12. 
^1  L-  4  irit'lies.  8ontl»eru  New  York  to  South  Ciiroliua,  in  sluggish  streams 
Mne^ir  the  coast. 

^^^H  (Cm/rare^ Mi>  jtomoUn  Baml,  9th  Stiiithj^on,  Bep.  1^4,  3^;  Jordftn,  Man.  Vert.  ecL 

H  »4§.— I:MI«I:AC  AMTIllIS  Gin 

^H  HemiopliteB  Cope:  CopeiamUa  JotdikQ,) 

^B  «^0I.  Am.  Joiirn.  Sci.  ArU.  1B114,  mi  type  Pomotia  ohesu«  Grd.) 
^M  Body  rather  short  and  deep,  compressed.  Mouth  small ;  the  supple- 
^m  "^^^^tid  maxillary  bone  well  developed.  Teeth  on  vomer  and  palatines, 
^M  ^**^ftct  on  the  tongue.  Operele  ending  behind  in  two  flat  points,  with  a 
^■••^Jrmal  border*  Preopercle  entlie.  Scales  rather  large,  the  lateral 
^  ^^  iiometinies  interrupted.  Dorsal  flu  continuous,  normally  with  0 
^pi>ff4^.  nii^i  Qij  smaller  than  the  dorsal,  with  3  spines;  caudal  flu  con- 
^F  ^*  Miind.  Branch iostegals  6.  Spei^ies  of  small  size  and  bright  color- 
^F  *^ii.  Abnormal  variations  in  the  number  of  dorsal  and  anal  spines 
^F'^^"«  gireu  rise  to  the  nominal  genei-a  Hcmioplite^  and  Copelandia* 
^F***^  nine ;  axavOa^  spine.) 

^B       ^4  E.  vriar<^liU9  (Jordan)  McKay. 

^ft  ^udy  rather  elongate,  the  profile  forming  a  nearly  uniform  curve, 
^F5*f.^  large,  IS  in  head.  Mouth  moderate,  maxillary  reiK^hing  slightly 
^F^i*<md  fmnt  of  pupil;  its  supplemental  bone  well  developed.  Scales 
^  ^hetsk  ill  about  3  rows*  Soft  ilorsal  high,  its  longest  rays  equal  to 
^V^^^aiice  from  snout  to  front  t>f  opei-cle ;  analfln  very  large,  with  strong 
^^Beitiea.  Pectorals  reaching  beyond  anal  spines;  ventral  spines  reaching 
^^^^^  Lateral  lino  incomplete.  Olivaceous;  vertical  fins  with  round 
^^llict)  sjjots.  Heiid  2];  depth  2|.  D.  X,  9 ;  A.  I V,  8 ;  scales  4^33-10, 
^^^ft^incbes*  Menomouee  Eiver,  Milwaukee,  Wisconsin;  but  one  speci- 
^^^^& jmaeri'ed.    It  is  probably  an  ivVinca^anf/u^^  with  an  abnormal  in- 
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crease  in  the  number  of  spines.    Specimens  of  E.  Mnulana  with  the 

numbers  are  occasionally  found. 

{Copelandia eriarcha  JoTfUiu,  Proc.  Ac.  Nat.  Sci.  Phila.  1877,  56;  McKay,  Vne 
Nat.  Mii8.  1881.) 

733.  E.  obesus  (Baird)  Gill. 

Body  oblong-ovate,  elliptical.  Scales  large,  little  crowded.  I) 
spines  2^  in  head,  as  long  as  from  snout  to  posterior  margin  of  eye. 
fin  large;  ventral  spine  not  reaching  vent,  its  first  ray  not  reachin, 
base  of  the  last  anal  spine;  caudal  fin  moderate,  about  as  long  as 
snout  to  middle  of  operclc ;  opercular  spot  rather  large,  more  than 
the  size  of  the  eye,  velvet  black,  bordered  with  purple.  Eye  3J  in  1 
cheeks  with  four  rows  of  scales.  Color  olivaceous,  with  5-8  well-de 
dark  cross-bars ;  spots  on  body  and  fins  puri)li8h  or  golden ;  c 
with  lines  and  spots ;  a  dark  bar  below  eye.  Head  2§ ;  depth  1}. 
IX,  10 ;  A.  Ill,  10 ;  scales  4-32-10 ;  the  pores  developed  nsnall; 
about  20  scales,  but  sometimes  on  nearly  all  of  them.  L.  3  inc 
Massachusetts  to  Florida,  abundant  in  sluggish  streams  near  the  a 

(PomotU  oheaus  Baird,  9th  Siniths.  Kept.  1854,  324:  Jin/ttus  obmna  Girard,  Proc.  i 
Nat.  Sc.  Phila.  18.)9,  53;  Jordan,  Man.  Vert.  245:  BrifttuB  faadaluM  Holhrook,  J« 
Acad.  Nat.  Sci.  Phila.  1855,  51:  Dryttm  fasciaius  GUnther,  i,  260;  Cope,  Proc  i 
Nat.  Sci.  Phila.  1878,  G5 :  Pomotia  guttatus  Morris,  Proc.  Acad.  Nat.  Sci.  Phila.  183 

733.  E.  gloriosus  (Holbr.)  Jor. 

Body  oval,  moderately  compressed,  the  profile  concave  above 

Ol)ercular  spot  scarcely  larger  than  pupil.    Caudal  about  as  lonj 

from  snout  to  anterior  margin  of  preopercle.    Color  olive-green,  yel 

iah  below,  speckled  above  with  golden;  no  vertical  bauds;  fins  r 

with  golden  spots,  often  a  duskj'  spot  at  base  of  caudal.     Ilead 

depth  IJ.    D.  IX,  11;  A.  Ill,  10.    L.  2}  inches.    Maryland  to  Floi 

in  clear  sluggish  streams. 

(Brifttus  ifhmoHUH  Ilulhr.  Joiirn.  Arad.  Nat.  Sci.  Phila.  1855.  51:  Bnftha  flm 
Giiiith«T,  i,  2150;  irhlor  &  Lugp»r,  Fi.shoH  Maryland,  112.) 

734.  E.  siinnlans  (Cope)  McKa3\ 

Body  comparatively  elongate.  Mouth  moderate,  very  obliqne, 
maxillary  reaching  just  past  the  front  of  orbit.  Dorsal  spines  medi 
soft  rays  in  the  males  somewhat  elevated,  reaching  to  or  beyond  j 
yinnujer)  the  base  of  the  caudal;  the  longest  soft  ray  as  long  9m\ 
snout  to  front  of  opeivJe,  or  (var.  pinniger)  as  long  as  head;  fli 
females  all  lower;  pectoral  fin  reaching  nearly  to  middle  of  anaL 
3.^  in  head.  Lateral  line  usually,  but  not  always,  complete.  Ooiar  i 
olive;  young  with  traces  of  vertical  darker  bars;  ear-flap  amalli  vi 
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l>ortler,  an<l  a  p€arly  spot  in  fYont;  a  dark  bar  about  Tvirlth  of 

eixteiHliug  oMiqiiely  dowuwaitU  l«*lo\v  eyej  8i<les  of  boa<l,  whole 

tiiHl  vertical  flus,  in  tbe  males,  with  round  bright  blae  spots  ar- 

in  imfgular  njw8,  tlicms  spots  nioMt  distinct  on  the  cheeks  and 

I  ud  on  the  lower  \mrt  of  the  sidns;  females  dulh>r\  with  larger 

♦  T  spoUi  niorf.  re;^idar  iu  position.    A  ihu*k  bar  below  eye, 

U?  ;  depth  'J^    J).  IX,  10?  A.  HI,  0  (occasionally  D.  X,  or  A.  IV, 

inorinal  ^pecimena) ;  5C4ileH  ;i-30-0.    Kew  Jersey  to  North  Carolina  j 

sduut  near  the  eoa^t. 

ajklU^y*  tmtifarm  Copi%  Jtinrii.  Arjul.  Nar,  8ci.  Pbila,  18Cs'^»  218;  Imst^d  cm  »i>«?d- 
I  4  »iuil  i*j»in«*»i  Kntmicantkm  ffmrtjantlt^  GUI  Jk  Joixlmi,  Hull,  I',  *§.  Nitt»  Mus. 
7H;    /iiiii«dryj»ieA«i#  ffntiutun  C<»)H\  JouriL  Acad,    Nat>    Sci.   Philii.  18<3y,  219; 

il!A«<  piMfitV^^r  Joranrj,  Bull,  V.  S.  Ks*l.  Miis,  x,  ^»  l«7*^,  a  aauthcni  foria,  did* 
l^jr  the  Lit  ^>ri|fUlt)r  colofi  tuid  liifj^tT  Ims,  »U  doubklesa  thq  ru^sult 


9  t9«-iviEsooaMiiTii:s  Gm. 

Banthd  Sun-jMheH, 

Joiiin.  Kcl.  Arm,  1^01,  t»ii:  iyp*^  Pttmotin  chfttodoti  RjAinL) 

Ij^  abort  and  deep,  compressed*  >Iouth  nmalL  Teeth  present  on 
and  palatines,  none  on  the  tongue;  supplementid  maxilbxry  bono 
ill  Gill  rakerii  rather  strong,  dentate.  Oi>ercle  ending  in  two  llat 
potciy  with  a  dermal  bonier;  preopercle  entire*  Bcules  large.  Dorsal 
ten  .spinen;  outline  of  the  fin  angulated,  the  mi<ldle  ^pinen  being 
longer  I  ban  «ome  of  the  pOHterior  onejs;  anal  tin  much  smaller 
tlue  dorsal,  with  3  Bi»ine8;  caudal  fin  posteriorly  rounded.  BLze 
ilL     (;if«ft>c,  middle;  T^taMta^  angle;  Offrtn^j  saiL) 

m.  ellWfCHloci  (ISaiid)  OiU.—Black-ttandcd  San-Jinh. 

''     Tjborbicidar,  compressed.     Head  moderate,  the  profile  nearly 
It  with  the  dorsal  curve*      i^loulh  very  .small,  the  maxilhiry 
ig  nearly  to  the  eye.     Eye  large,  3  in  heaiL    Cheeks  with  3-4 
I  of  ftcaleft.    Fiiu*  rather  large;  dorsal  Un  high  in  front,  the  middle 
'     -         1.     Lateral  line  coatinuouH.    Coloration  clouded  straw- 
uh  0-8  couHpicuotis  but  rather  irregular  black  vertical 
tlic  llr«t  through  tbo  cyt^,  the  8econd  in  front  of  i)ectoral8,  inter- 
led  im  tlie  upunrulum,  the  third  at  the  tront  of  the  dorsal  covering 
tirane  of  the  flr^t  three  spiue^,  and  forming  a  medial  black 
_  each  ventnil  tin,  the  fourth  at  front  of  8oft  dornal,  the  fifth 
lite  iU  luat  ray,  the  last  at  the  baise  of  the  caudal;  black  oper* 
eipol,  Willi  II  eir«cent-ft^haped  paler  centre.    Fins  mottled.    Head  3 ; 
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depth  1§.     D.  X,  10;  A.  Ill,  12;  scales  4^-28-10.     L.  3  inches.    K 
Jersey  to  Maryland,  in  sluggish  streams.    A  handsome  little  fish. 

{Pomotls  chcctodon  Baird,  Ninth  Sniithsoniuu  Report,  1854,  324:  PomotU  cfttftoi 
GUuther,  i,  263;  Jonlau,  Mau.  Vort.  ed.  2,  245.) 

350.— LiEPO]!llS  Rafiiiiaqno. 
Sun-JUhes. 

{TchthelUf  Pomoils  and  Apomotis  Rnfinisquo:    Bryttus  Cnv.  Sc  Val. :  XemaHa,  X]fti 
plitea  and  HcUoperca  Jordan:  Eupomot'u  Gill  &  Jordaa. 

(Rafinesciue,  Journal  do  Pliysicxne,  1819,  402:  typo  Labrus  aurituB  L.) 

Body  oblong  or  ovate,  more  or  less  compressed,  the  back  in  A 
iidult  somewhat  elevated.  Mouth  moderate  or  small,  the  jaws  aboi 
equal;  maxillary  narrow,  the  supplemental  bone  small  or  reduced  toi 
mere  rudiment  or  altogether  wanting.  Teeth  on  vomer,  and  usually  a 
palatines ;  none  on  tongue  or  pterygoids ;  lower  pharyngeals  Darrov, 
the  teeth  conic  or  paved.  Gill-rakers  mostly  short;  preoperralai 
entire;  operculum  ending  behind  in  a  convex  flap,  black  in  ooki; 
which  in  some  species  becomes  greatly  devclopeil  with  age.  Branohioi 
tegals  0.  Scales  moderate.  Dorsal  iin  continuous,  with  ten  spioeii 
anal  with  three  spines;  caudal  fin  emarginate.  Coloration  brilliant 
but  evanescent.  A  large  genus,  one  of  the  most  difficult  in  our  M 
liiuna  in  which  to  distinguish  species.  The  form  of  Iwdy,  developmooi 
of  ear-flap,  and  height  of  spines  vary  greatly  with  age.  The  uumbfl 
of  fln-raj's  and  scales  are  essentially  the  same  in  all.  (/srr:-:,  scale;  so-x 
operculum,  a  character  supposed  to  distingush  the  genus  from  Spanu, 

The  species  may  be  subdivided  as  follows: 

•Lower  i)liaryn;xt*alH  narrow,  tlit»  tovth  mostly  conic, 
a.  l*haryiij;cal  teeth  all,  or  nearly  all,  Blonder,  acnte. 
b.  Sii])pleniontal  maxillary  bono  well   developed;  palatino  teeth  present:  pi 
rakers  nt  iiTand  rat  her  long.     (  Apomotis  Kaf. ) .  cyaHi-Uiuiy  ff^mmc/ncam.^rM 
bb.  Supplemental  maxillary  rednced  To  a  Hlight  rndimont. 
c.  Gill-rakers  HtitV,  not  very  short ;  palatine  teeth  usnally  present,     (Ifpoaii. 
d.  Gill-rakers  comparatively  lonj^  and  slender;  ear-llap  hhort. 

mhjfnitt,  mavrochirus,  inifntavdlis,  tlouyatitSf  murinuttj  punctatu»,  niaiot 
dd.  Gill-rakers  short,  thickish;  ear-llap  very  long  and  narrow  iuthe  ailnit 

«anft 
cc.  Gill-rakers  weak  and  flexible,  very  short ;  no  palatine  teeth.    (.YmofiV  JonUi 

mcgalothf  marfriHtitHM,  hamhjn 
bbb,   Supplemental  maxillary  obsolete  ;  gill-raken*  slender.     {HtliojKrra.) 

c,  Talatine  teeth  i)rej»ent Jkivj 

ev.  Palatine  teeth  none;  a  black  d<»rsal  ]»atch ...fsQU 

aa.  Pharjngeal  teeth  mostly  bluntly  conic.    {Xjfsiroplitc9  J orHan.) 

hcro^,  ewiyrMy  oU 

**  Lower  pharyngeals  broad,  with  the  teeth  paved,  nearly  Rpherical,  tmiioatoahl 

IJupomotia  Gill  6l  Jordan) notatus,  Ao/6rooM,  ^Mmm^  M 
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0.  Fhw)  I  !i  aU  or  nearly  all  slondorf  acnte;  lower  pbaryngeals  narrow,  the 

t.  ly  c»iiiic. 

i^.  8tit»pk'fiit'iUul  ii)ii?cil](iry  cividont ;  palatiue  teeth  preBeot ;  gill-rakera  etilT  twd 
father  long.     (Apomotin  *  Ilaiitjebque.) 

T3A  I*.  cvauellttsKjAf.— ^#:d-<r^e;  Blue-npoited  Sun-M* 

Body  DbloQi^,  rather  elongate,  becotniDg  short  and  deep  with  age; 

mcNJorAtoly  compressed.    Head  large,  with  projecting  snout.    Mouth 

nirlier  largfe,  the  maxillary  broad  and  flat,  with  a  small  supplemental 

^>ije>  I'eatjhiug  nearly  to  tlie  middle  of  the  eye;  lower  jaw  projecting, 

Jfenaftl  i$pjne8  quite  low,  the  liighest  scarcely  longer  than  snout  (in  the 

^  11 1  f;,  longer  in  young).     Scaler  small.     Opercular  spot  small,  less  thao 

^'«S   Ijroadly  margined,  the  black  confined  to  the  bony  part.    Pectoral 

tom^t'^  not  reaching  anal.     Color  variable,  the  prevailing  shade  green, 

tCla   ^strong  brassy  lustre  on  sides,  which  becomes  nearly  yellow  below; 

^alc  usually  with  a  sky  blue  spot  and  more  or  less  of  gilt  edging^ 

*  "^  ^  iin  appearance  of  pale  lateral  streaks;  besides  these  marks,  dusky 

o'bscttro  vertical  bars  are  often  present,  and  the  sides  are  sprinkled 

^^*^  <hirk  dots ;  vertical  fins  marked  with  bine  or  green,  the  anal  usually 

iS'^^d  in  front  with  pale  orange;  usually  a  conspicuous  black  spot  on 

^^^'^  ^rior  biise  of  dorsal  and  anal,  these  often  obsolete ;  iris  red  j  cheeks 

*^*  ^    narrow  blue  stripes.    Scales  on  cheeks  in  8  rows.    Head  3;  depth 

^*-  D.  X,  11 ;  A.  Ill,  W ;  Lat  I.  about  48     L.  7  inches.    Very  variable. 

*"^^*^l  Lalie  region  to  Mexico;  very  abundant  southwestwai^;  ascend- 

^m<«U  brooks. 

•.f.  Ji»tini.  ilr  Physir|UO»  leiQ,  4^iO  i  Mheth  mthnops  Raf.  lehth.  Oh.  18'20,  *28:  Cal* 

"•  hitf/uiuH,  tUnphapuM^  fornwsus,  tiUii  mUropn  Girard,  V*  S,  Ptu?,  K-  K.  Surv,  Fitih. 

to.  S.  Mex.  Boiuiil.  8urv.  Itihih.  is:^0:  IirifUa6  ni^nifcf  Grd*  U,  S.  Pttc.  R.  R,  Sarv, 

^0:  BrffHM  hnffuhis  Glintht^r,  i,  200:  Lepomis  micropSf  iimiioo;ni«,  and  melanoim 

^:9  Joum.  Acad.  Nut.  SoL  Phllji.  1868  :223,224:  ApamoiU  cganvlhs  Jordau,  Man. 

--  EL  U.S.  od.  2,239.) 

"^  •  L«  s} mnietrieufi  Furbcs^  sp.  no  v. 

^^^lor  dark,  most  scales  with  a  vertical  dark  bar  at  base;  cheeks  mot^ 

^^^,liot  striped;  sides  with  about  10  vertical  bars,  widest  forward; 

•^aml  fins  pale ;  ventrals  dnsky  in  the  male;  dorsal  iin  in  the  female 

*^li  a  dark  ocellated  spot  on  its  last  ray.     Body  shorl,  deep,  with  reg- 

^^^  outlineis.    Mouth  moderate,  the  lower  jaw  longest,  the  maxillary 

I  ^'^^^cjliltijf  the  front  of  the  pupil ;  supi)lemental  maxillary  present.    Pala- 

^^  tueth  i>resent ;  phar^  ngeal  teeth  rather  blunt    Gill-mkers  stiff  and 

*^Jg.    Cheeks  with  7  rows  of  scales.    Opercular  angle  not  prolonged| 

^  li>fi!jr*qnt%  Jouru.  de  Pliyuhpit?,  Hc.»  ISIO,  4'iO:  t,VjH'  Lrpomi*  c^<inc/U«  RaTj  O", 
^^Cbitivo;  xiapaf  o2>ttrculuiu;  ovi,  istu:  =^Ttflipomiit  Kaf.  18^0. 
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ir-  ■r..ii-ik  *rxit  hizh«>r  tHAa  Ioq j.  -u-jricr  "haa  ej*  vizk  a  buiov  j 
N..r'i-r.  -Spinon.'*  dor*aI  radi*rr  lox.  — r.>rb.>L?  j.-f£^s  •Tt  soft,  the  k 
^T  -r.ine  a.<!  Ion;r  an  iron  -n«  g:  :..  cu'^iLe  oc  rje:  eartT.^I  petlonded 
ir.fi  flf:*rp:  ramUI  -di-^hzly  emiririria:*^ :  j-iitiwriL?  ^ad  v^ncnb  read) 
-•rnr.  H^ri  J";- :  'l»i:prh  !:J.  Eye  a  IL'tIc  Ijm,f*rr  OLia  ^aoot.  3$  in  hi 
Ji.  X.  l»i:  A.  Ilf.  0:  so;iIea  •>-J4-I4.  L-  2-t  in-iil«  ;k^laIC;.  Tjptt 
.•ji^«:irrieri'*.  in  Illinois  I-Kib^jratorv  ot'  yaruril  Hi:sC«>ry  friMn  Illinois Bi 
FofUa  M.SS., 

73*1.  L.  pheaax   Co^^  «Sc  JorUu   M-Cij. 

Appearance  of  fj^potniJi  palli'Jnjf.  B«>iv  richer  short  and  deep :  8i 
jthort,  projf;r:r.in;r,  t'ormin;;^  an  aii;ile  over  the  eye,  Moach  ix«oderate, 
lovrer  jaw  sH^j^htly  tb«;  loader,  the  maxilUrr  reaching  middle  of  eye, 
MTipplemental  Ixine  .strong.  Eye  m*xleni:e.  4t  in  ht%uL  Opezvalar  i 
]i%T^t:r  than  eye.  Scale?}  on  cheek  in  7  rowsw  Gill-rakt^x^  very  k 
Dornal  .'^jiines  short  and  strong,  aa  long  as  from  snoat  to  middle  of  i 
fiectoral.s  long ;  Hoft  dorsal  high,  anal  higher.  Color  in  spirits  ne 
plain  olive-green  ;  no  black  spot  on  dors>alor  anal.  Head  2^:  deiitl 
I).  X,  10;  A.  Ill,  9;  .scalers  &-43-14.  L,  G  inches.  Bea^ley*s  Pc 
New  .Jersey. 

( si/^Mot'tJi  ph^noj-  r'<»p*-  «fc  Jonlau,  Bull.  U.  S.  Xat.  Ma*,  x.  *2r>.  l-rT?  :  Mr  Kay,  1 

I'.  S.  Nat.  Mii-i.  1-1., 

bh.  Sii|»pl«'in»-ii!al  maxillary  r^«lii«»Ml  tf>  a  -«Iii:ht  ni'limt^nt. 

r.  (iill-niker^  -till,  not  vi-ry  r^horr :  palatin-  tt-rrli  ii-ually  pivsent.     {L^p'jmU 
d.  Oill-raki-r.-iroij^farativt-Iy  Inu;;  and  sUuilrr:  t'^ir-dap  >bort. 

730.  1a,  lMeliyru«4  .J<>r.  «&  Nrls«iii. 

A^ijicitt  r)f  L.  paUiduH.  Body  elongated,  robust,  much  elera 
Month  wide,  the  inaxillaries  reaching  middle  of  orlut.  Palatine  ti 
])res(*nt.  Occiput  prominent :  top  of  head  flat  and  short,  fomiing 
single  with  the  desceinliiig  profile.  Scales  on  cheeks  in  C  rt>ws.  ] 
high,  the  dorsal  si)in<»s  rather  low  and  very  strong,  the  h>ni;est  as! 
as  from  tip  of  snout  to  middle  of  orbit.  Oi)ercular  flap  large,  wi 
broad  pah*  edge,  entin»ly  surrounding  the  black.  Eye  kirge,  snu 
than  opercular  sjiot,  U  in  head.  Color  dusky,  mottled  with  orange 
blue;  cheeks  with  wide  obscure  blue  bands;  a  dusky  spot  on  dc 
and  anal  Ix^hind;  belly  and  lower  tins  coppery- yellow;  lower  jaw 
lower  parts  of  head  leaden  blue.  Head  2§  ;  depth,  1*-J.  D.  X,  12 
III,  10;  scales  5-40-14.     L.  7  inches.     Illinois  Kiver. 

{IvhihrliH  aqnihnftiH  NVItton,  Bull.  Ills.  Mns.  Nat.  IIlMt.  i,  37  (not  BnMHg  m^pA 
B.  iV  (j.);  Jordan  «&  NuIhou,  Bull.  U.  S.  Nut.  Mus.  x,  25,  1&77.) 
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■4^*  L*  lotieracDijriis  Kaf. 

U  right  ^teel-blue,  with  many  hmnze  orange  spots,  which  cover  nearly 

^Ij»o  whoh^  surfiice,  so  iirrauged  that  the  groutnl  color  forms  a  series  of 

rrtkial  chaiiiOikeWrH^  very  conspicuous  in  life;  vertical  fins  raottknl 

'  1 1  li  Uronzu  and  usually  more  or  less  edj^ed  with  palo  orange  j  sometimes 

r&ihit  black  dorsal  spoty  no  distinct  blue  stripes  on  cheek,  but  the 

,iO«^ft  of  the  head  shaded  with  purphsh*    Opercular  flap  small,  bhick, 

i^Airgined  with  pale,    Boily  rather  elongate,  the  head  somewhat  acute. 

^toral  tins  rcaebing  beyond  ventrals  to  anal.    Gill-rakers  rather  long 

r  ■  cl  slender,  stron^'ly  toothed,  1 1  developed.    Supplemental  bone  minute. 

,l>ciut  7  rows  of  su;des  on  cheeks.     Head  3;  depth  2^.     D.  X,  11*;  A, 

X  E  C^  10;  ttcules  about  G-i2-15,    L.  5  inches.     Ohio  Valley;   a  small, 

idsume  species. 

C  '^^t  Jottni.  Ui^  Physiqne  18X0^  420;  Jonlati,  Muu.  Vert.  ed.  2,  239:  Lfpomis  nephtlu9 
,  Jtiurn,  Acmh  Xat.  Sci,  Pbila.  18(58,  2^2.) 


J^l<Kly  deep,  compressed.     Eye  large,  3i  id  head.     Dorsal  spines 

x^>l>afit,  httle  shorter  than  tho  soft  rays;  paired  fins  long;  maxillary 

«3tt«imlii)g  sumewhat  beyond    front  of  orbit;  four  rows  of  scales  ou 

^^liockg;  opercular  spot   short  without   border.    Gill  rakers  slender, 

l>Uf*ky^  sides  silvery,  with  irregular,  short,  tlark  vertical  bars;  a  pale 

"^'*d  from  month  across  preopercle,  a  dark  line  below  thisit,  then  ii  silvery 

"^odj  lower  parts  and  most  of  vertical  tins  yellow.    Head  3^;  depth 

*•      I>.  X,  12 ;  A.  Ill,  12;  scales  7-51-15.    East  Florida.    [Cope.) 

CCo|»o»  Pnic.  Am.  Philos.  Soc,  l^i7,  (JO.) 

^'■^-    I«  elfmifafUB  (Ih.lbr.)  Clin  He  Jor. 

AicHly  rather  elongate,  compressed.     Front  steep.     Caudal  pe^tuncle 
^'^Sr«     Maxillary  extending  to  front  of  eye.     Eye  large,  3^  iu  heiul. 
^^***es  on  check  in  (J  rows.    Opercular  flap  moderate.    Fins  high,  the 
^S^^sst  dorsal  fin  as  long  as  snout  and  eye.    Dusky  above,  yellowish 
Hovr,  with  faint  dark  vertical  bars  on  the  sides,  and  a  dark  blotch  on 


tbo 


tail  behind  the  dorsal  tin;  cheeks  with  pale  blidsh  lines;  fins  plain. 


^^&«iifi  23 ;  depth  2^.    D,  X,  11 ;  A,  111,  9.    L.  4  inches    South  Carolina 
^  l^loritto,    (nolbrooh) 

11        '  >ni}aiu9  Ilollir-  Jmirn.  Acaih  Nnt.  laci,  riiilo.  lS5r»,  47:  Pomitfi*  flow^nlit* 

**  -' :  ^  Lcpomis  ophthalmkttM  Cope,  Jotirn.  Acail.  Nat.  Sci.  Pbila.  1&I38,  221.) 

*^»  I«  mtirina^  (Grd.)  McKay. 

Body  elongate,  somewhat  compressed,  the  form  precisely  as  in  X.  cya- 
**Wii#.    Month  rather  large;  maxillary  about  reaching  front  of  eyej 
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teetli  on  vomer  and  front  of  palatines.  Gill-rakers  moderate^  9  or  1 
veloped.  Supplemental  maxillary  scarcely  appreciable.  Eye  equ: 
^nterorbital  width.  Cheeks  with  7  rows  of  scales.  Spinous  dorsal  n 
high,  the  longest  spine  about  as  long  as  from  tip  of  snout  to  popil; 
torals  short,  scarcely  reaching  vent.  Scales  small,  redaced  on  br 
Dark  greenish;  a  black  spot  on  dorsal  as  in  L,  cyanellus.  Head 
depth  3.    D.  X,  10;  A.  Ill,  9;  scales  7-42-15.    Texas. 

{Calliurua  murinua  Gnl.  U.  S.  Pac.  R.  R.  Siirv.  Fish.  1858,  18,  pi.  7,  fig.  1;  the 
specimens  examiiiod  by  Girard  bolou|^  to  L.  cifanellua  :  Brjfttuw  murimuB  Gttntl 
200;  McKay,  Proc.  U.  S.  Nat.  Miis.  1881,88.) 

744.  Ij.  piinctatns  (Cuv.  &.  Yal.)  Jor. 

Body  deep,  compressed,  the  profile  steep;  an  angle  above  the 

Mouth  inodenite;  maxillary  reaching  past  anterior  margin  of  eye: 

plemental  maxillary  present,  small.    Palatine  teeth  present.    Gill-ra 

rather  long,  stifif,  and  strong.    Opercular  f  ap  small,  short,  and  c 

shorter  than  eye.     Eye  large,  4  in  head.    Scales  on  the  cheeks 

rows.    Dorsal  spines  high,  the  middle  ones  highest^  nearly  as  Ion 

snout  and  orbit.    Olivaceous,  with  numerous  small  deep  brown  q 

smaller  than  ])iu-heads,  resembUng  ily-specks;  these  are  most  dial 

on  the  lower  part  of  the  sides,  where  they  form  lines  along  the  ron 

scales,  and  on  the  oi)c»rcles;  sometimes  they  cover  the  whole  Iwxly.    1 

plain  dusky.     Head  3;  depth  IJ.     1).  X,  11;  A.  Ill,  10;  scales  (MO 

L.  5  inches.    Streams  of  Florida^  a  handsome  species,  known  at» 

by  the  peculiar  coloration. 

(liryttus  pnnctatuH  and  rcticulaiuM  Cuv.  &  Val.  vii,  402;  Jonlan,  Proc.  T.  S. 
Muh.  ii,  *i*it,  H79:  Lcponm  apiaiutf  Co\w,  Proc.  Am.  PLil.  Soc.  Pliila.  1?77,  65:  J 
opomuH  apiatm  Jorduu,  Hull.  U.  S.  Nat.  Mus.  x,  '25,  1877.) 

7'I5.  Ij.  miulatns  Jordan. 

Body  oblong  and  somewhat  regularly  elliptical.  Month  rather  lai 
Opercular  flap  short  and  broad,  entirely  black.  Scales  of  cheek 
4  scries.  Eye  large,  [\\  in  head.  Gill-rakers  shortish,  but  stiff  ; 
rough.  Palatine  teeth  present.  Dorsal  spines  rather  loug^  as  long 
from  snout  to  posterior  edge  of  pupil.  Pectorals  long.  Color  dar 
scarlet  spot  on  each  scale,  forming  i*ed  longitudinal  striiKts;  a  da 
mark  on  each  side  of  each  red  spot;  belly  largely  orange  red;  finsdi 
no  dorsal  spot;  iris  red.  Head  2^;  depth  2^.  D.  X,  10;  A.  Ill 
scales  4>4()-ll.  L.  4  inches.  Alabama  to  Texas;  not  rare;  ^*" 
brightly  colored  species. 

(Jordan,  BuU.  U.  S.  Nat.  Mus.  x,  2(5,  1877.) 
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rF,    OiH-mkcrs  hlinrt,  lUlckisb  ;  ear  flap  In  tlje  ailnlt  very  loug  and  narrow. 
'M  €^  I*,  aiirituii  (L.)  Rtif.—Lonff-earfd  Sttn~fi»h. 
^Bofly  elongate,  iiut  much  elevated.     Suout  moderately  promineuL 
I^Cotiiti  rutlier  hirgc,  oblique,  the  maxillary  reaching  past  front  of  eye. 
i€»t^ks  with  rather  small  scales,  in  about  7  rows.    Scales  of  breast  very 
os^lL    Palatine  teeth  few,  rather  large,    Gillrakers  quite  short,  not 
icj:h  longer  than  in  Lfpmnis  megahfift,  but  stift*  and  rongli,  set  wide 
^psAxt^  diminishing  in  size  from  the  angle  forwards.     Opercular  flap 
^c^^^^  long  (Inuger  hi  the  adult  than  on  any  other  of  the  Sun-tishe8 
r*?pt  LcpomlH  megalotin)^  narrow,  usually  not  wider  than  the  eyi\     In 
>    young   the  ttap  is  variously  ^hort-iT,  but   always  narrow;    lower 
uirgin  of  flap  usnally  pale.     Dorsal  spines  rather  low.     Color  olive; 
*lly  largely  orange  red;   scales  ou   the  sides  with  reddish  spot«  on 
lL>1ai8h  ground;  vertiital  lins  ehietly  orange  or  yellowish;  head  with 
>liLtwhstriiK»s,  especially  in  front  of  eye;  tins  becoming  dusky  in  spirits; 
mio  dn^^ky  bloteh  on  last  rays  of  dorsal  and  anal.     Head  (without  flap) 
^3    in  length;  depth  2J.     D.  X,  11;  A.  Ill,  1);    Lat,  L  47-     L.  8  inches. 
^>il^i tic  to  Louisiana;  abundant  in  all  streams  east  of  the  AUeghanies; 
t^^  t.VpiciU  form,  abov  e  tleseribed,  chiefly  northward. 

(  l^hnt^  anritun  Litia.  Sy^.  Kilt.  c<1.  x,285,  I7f8:  Laltru^  Quritm  Linn.  Syst.  Kat.  i*cl. 
*i>t  47rv  17lT«»:  ffiytiitM  UHtmhr  Cuv,  ^  Val.  vii,  464:  Pomotis  ruhricauda  StnrcT,.  Boat, 
•'<»«irt».  Nut.  Hhf .  iv,  177  :  PomofU  upitmlU  &torcr,  Hist.  Flsli.  Mass.  18(?7,  14.) 

^««"*  ftoUft  (Cur.  A  Tar.)  McKay. 

Similar  to  the  preceding,  except  that  the  scales  on  the  cheek  are 
^^^f'-r,  in  5  or  G  rows;  the  scales  n\\  the  breast  are  not  very  small,  and 
^*^*^  i«  usually  a  dusky  blotch  on  the  last  rays  of  the  dorsal.  Virginia 
^*  t^iibiana,  in  streams  coastwise;  abundant,  replacing  the  trae  auritus 
^  •hf*  streams  of  the  Southern  Btates. 

.       (  ^•imotlM  itoU»  Ciiv.  iSt  Vfll.  vii,  4CiH:  IdtthriU  ruhricauda  Holbrook,  Ithtli.  S.  C.  1860, 
^*  McKay,  l*ntc,  V,  B.  Nat,  Mum.  tv.  m.) 

I      '  ^^tlX^mkcin  weak  and  flcxiblr,  veryBljort;  paliitine  teeth  none.    {XenotW  Jordiin,) 

-■^Ofiy  Hhort  and  det^p,  compressed,  the  back  very  strongly  arched ;  the 
'^^Ble  very  steep,  usually  forming  an  angle  above  eye,  but  sometimes 


ftui 


i*ll^ 


and  convex.    Mouth  small,  oblique,  the  premaxillary  rather  below 

^ye^  the  maxillary  extending  to  opposite  middle  of  eye.    Scales  on 

ifH*lc  nither  large,  in  about  5  rows.     Dorsal  spines  very  low,  not  much 

"^^^r^  than  the  snout.    Opercular  flap  in  the  adult  very  long  and  broad, 

^^n  a  broad  or  narrow  pale  blue  or  red  margin,  the  margin  sometime.s 

Proc.  Acttd.  Nat.  Sci.  PliUa,  1877,76:  type  Pomatiafallax  B.  ^  G,    (Kivoi^ 


M 
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very  broad,  sometimes  almost  wanting ;  the  flap  half  or  more  Iodj 

than  the  eye  in  the  adult,  mach  shorter  in  the  yonng,  its  develi 

nient  subject  to  great  variation.     Brilliant  blue  and  orange;  the  In 

chiefly  blue;  the  belly  entirely  orangi*,  the  orange  on  the  sides  in  xpo 

the  blue  in  wavy  vertical  streaks;  lips  blue;  cheeks  orange,  with  bri^ 

blue  8trii>es;  blue  stripes  before  eye;  iris  red;  soft  part8  of  vertical  li 

with  the  rays  blue  and  the  raenibranes  orange;  ventrals  dusky.    He 

without  flap,  3  in  length;  depth  18-2J.    D.  X,  10;  A.  Ill,  8;  scales; 

38-14.    L.  0  inches.    Michigan  to  Minnesota,  South  Carolina,  and  Me 

ico;  very  abundant  in  most  streams.    One  of  our  most  brightly-cokm 

fishes.    Extremely  variable:  the  young  are  often  elliptical  in  form,  ai 

the  size  at  which  the  characteristic  ear-flap  is  developed  varies  great 

with  ditlerent  individuals.    We  have  thus  far  failed  to  di8tingui:ili  u 

tangible  varieties.     Some  Southern  specimens  have  the  ear-flap  longi 

(fallax);  some  Northern  ones  have  the  scales  rather  larger  (intsmpim 

or  the  margin  of  the  ear-flap  broader  than  usual  (pt'lia^ilat)^  or  wantii 

altogether  (hjthrovhloriH).    Some  Southern  specimens  (brerurpn)  ha« 

dusky  si)ot  on  the  last  rays  of  dorsal.    These  characters  gradually  di 

appear  on  examination  of  a  large  series. 

(Ivhthelh  mef/ahtis  Raf.  Iclitli.  <>li.  l':?'J0/21>:  Senoti^  mf^/a/o/M  Jordan.  Man.  VitlM 
li4*^:  lvhthtl\H  annUt  Kaf.  Irli.  0\\.  1^-20.  VJU,  iu»t  lAihru«  unrltuH  L. :  lArftttmiit  anritn»ili^ 
Joiiiii.  Ac.'ul.  Nat.  S«i.  IMiila.  l''G>,  '2*iO:  Xnioth  h/throthhriM  Junlati,  Dull.  W  S  X 
Mils.  X.  ID:  Vnuuti'iK  nifida  Kirtlaml.  HoM.  Jonni.  Nat.  Hist.  iii.  47'J:  i*on.fiti< /al 
llainl  »V:  (liianl.  Troc.  Acad.  Nat.  Sri.  Tliila.  l-r»4,  wM :  Pomoth  faflax  Ginml.  T. 
l*ai'.  K.  H.  Snrv.  Fish.  'S7 :  Poutotis  ruhrivanda  (iiiiitlu'i*.  i,  VitW:  Pomotin  hnnrrj*^  R. 
(J.  I'lnc.  \i'iu\.  Nar.  Sri.  I^liila.  1-.'):!.  :»IMJ:  Pomotiii  jfojni  (Jiranl,  T.  S.  Tao.  K.  R.  >a 
risli.  X.  tJO:  Powotit  stnitjuiunli  nlin*  A.Lra.ss.  Airvr.  Joiini.  Sci.  Art.s,  1S'>4,  :Ui"J:  XtH*tt't»n 
.Ionian,  Hull.  V.  S.  Nat.  Miis.  x,  *JJ,  not  PomotU  hoUs  C.  A:  V.:  Ponntin  o^nrrsfff 
r»;»inl  «V  <iiranl,  rnn*.  Arad.  Nat.  Sii.  riiila.  li?.vl,  24 :  XimdU  aurviihin  ^^tT\\•sn.\^\ 
V.  S.  Nar.  M.is.  \.  11:  Pnunttia  i«>r/-i;*/«^  A;;a>si/,  Ainer.  Jonni.  Sti.  Arts.  Kl.  .1 
A'nioHf  iiiiriiittift  .Tonlan,  Hull.  I'.  S.  Nat.  Mas.  x,  4'J:  Liponnn  jtrl'a^Us  (."oik-.  Vr 
AiiHT.  riiil.  Sor.  riiila.  lirTi',  4.'>4 :  -MrKay.  Pior.  I'.  S.  Nat.  Mu».  iv,  rJ.) 

7  IN,  L.  ninr^iiialUK  i  Holl»r.>  McKay. 

I>o(ly  sliort  anil  deep.     8uout  shorter  than  the  diameter  of  the  e; 

tlic  m;ixillary  extondin;:  to  theoibit.     Paired  fins  rather  long.    Co 

i>liv<s  with  darki»r  vntit'al  Imrs;  liead  and  bi)dy  with  numerous  blai: 

green  spots;  opcrculiir  ai)priHlI.:  Inirdered  with  gix*en.     llead  3;  dej 

L».     1).  (IX)  X,  ll»;  A.  III.  10.     lu.rda.     (HoWrooh\) 

{Pmtiotin  uhU'iniuifH**  Ilnllir.  Jonni.  Acaii  .Nat.  Sci.  I'liilu.  l^^Z^,  49:  PomotU  wm 
vain»  (iiintlif)-.  i,  'Ail.) 

710.  L.  bombifrons  (.v^a<s. '  Jor. 

Rody  rather  short  ami  deep,  with  the  profile  very  steep  oi^ 
very  much  arched,   the  givatest  depth  of  the  body  b 
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fop^Tclc^l  oporcular  flap  rery  small^  QQmargined.    Eyo  large;  a  Blight 

'siii|2:1t^  ill  tVont  of  the  eye.    Gill-rakers  iinkiiowu.    Month   moderate, 

pl^tEced  very  low;  the  premaxilhiries  entirely  below  the  eye;  lua^xillary 

^^t^mlitig  back  to  the  iDuldle  of  the  pupil.    Dorsal  spitiea  moderate, 

tlie  laAt  ones  somewhat  shortened.     Arral  flu  large;  pectorals  and  %'en- 

tntl«  reaching  anal.     Brales  of  cheek  in  r>  rows,     Li^ht  brown;  Una 

palf*^  unspottetl.     Scales  of  belly  and  sides  dotted  with  golden  orange. 

Bead  Ti;  depth  2J,     D*  X,  — ;  A.  Ill,  — ;  scales  fi-f-ll.     L.  4  itiehes. 

{Affosmz.)    Tennessee  River.    Known  to  us  from  the  original  deseri|)- 

Uoii  and  from  a  traeing  of  a  drawing  received  fi^ui  Pi^fessor  Bliss. 

iJ'omMiii  IkimM/rons  A^i^»6iz,  Amer.  Joum.  J^ci.  Arts*,  1^54,  303,) 

(IleUoperoa* 


Siipplotiiinitaiy  maxiUaty  oUaoleto :  gill-rakers  sleoderi  rather  si\fi\ 
Jordan.) 


^^O.    IL,.  htiitillls  (GnlO  Caj*e,—Bed-apotted  Sunflah, 

l^tHly  oblong,  Scales  large.  Bpines  rather  high.  Profile  not  very 
*^*^p.  Eye  3i  in  head;  mucous  poi^s  on  head  very  large;  oiiercular 
^**I>  father  lorjg,  broad,  witli  a  very  hnmd  r<*d  margin  which  entirely 
^'^^rotindtt  the  black.  Clilbrakers  rather  long,  blunt,  H-10,  well  de- 
^Oloj^d;  cheeks  with  about  5  rows  of  scales.  Bluish,  with  conspicuous 
ff'^'^^^iiish  siK>t8  and  niottlings  posteriorly  j  sides  with  many  considcuous 
*^*infl  salmonred  spots;  usually  a  faint  black  spot  on  last  rays  of 
***i'Hul;  belly  and  lower  fins  red.  Head  2?;  depth  2^.  1>.  X,  11;  A.  ITT, 
"y  «<?ales  5-.'f4-ll.  L.  3  inches.  Iventucky  to  Ivans^ts  and  Texas;  lo* 
®^I^  abundant;  a  small,  highly-colored  species. 

<  ^r-tfffuji  hmmtiM  Ginvrd,  Pmc.  Acad,  Nat,  8ci.  Pbila.  1^57,  201;  Giran!,  U.  S,  Pac. 

'  •^^  Siirv.  Kittlu  l^fr»H,  ^1:  LejHtmU  anmjall\nu»  Cope,  Joiirij.  Acad.  Nat.  8ci.  Pliilu. 
»  ^1;  Lrpvmin  nnatjalHnm  Jurdnii,  Man*  V^i't,  ed.  3,  -i40:  T  lirtfttua  fwuhitnii^  Copt^ 
*  AeacL  Nur    >^^  i    riiihi   lnr.r»   H:i-  ?  Lrponii*  orufa^M*  Copt^,  Jonru.  Acad.  Nat.  Sci, 

^oJotiiii*  tt*oth  tiaQo ;  a  black  blotch  on  last  rays  of  donial. 
^m  L.  piittidus  (Mitch.)  GUI  &  JoT,^JHue  Sunfisk;  Copper-nosed  Ermm;  Dot^ 

"ody  comparatively  short  and  deep,  compressed;  the  young  slender, 

"^^  adult  nearly  orbicular*    Caudal  peduncle  rather  slender.    Head  not 

«l<inlnn.  Aim.  Lye.  Nat.  Hwt.  N.  Y.  IS76,355:  type  Labru9  palUdwa  Mildi.    (r)Ait>K, 

P    'it^  -   ^TpHfff  prrch.) 

'      Qcntatu§  Cop**. 

iidiir  tu  L,  humUiM,  but  thn  liody  drrp«^r,  4be  randal  pcduijcle  atid  flu  fonnbijo^ 

*'^^   title- third  of  thf  h*Mi;Tb,     Hiad  bbort ;  nperenlar  llap  lonj;,  with  n  black  spot  as 

^^K'*  a*  eyif,  •urroiuidcd  by  a  t^road  pale  roargin;  body  without  red  Hpots.     Dcjith  1*^. 


I 


m^^ 
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large,  the  projecting  snout  usually  forming  an  angle  above  eye.  K 
quite  small,  oblique,  the  jaws  about  equal,  the  maxillary  barely  re 
ing  the  front  of  the  eye.  Five  rows  of  scales  on  cheeks.  Open? 
flap  very  short  in  the  young ;  iu  the  adult  rather  long  and  wide,  will 
pale  edge.  Gill-rakers  moilerately  long,  nearly  terete,  bent  sligl 
downwards,  about  10  well  develoi)cd.  Dorsal  spines  strong  and  hi 
usually  longer  than  snout  and  eye.  Ventral  fins  reaching  anal ;  pectoi 
reaching  past  anal  spines.  Olive  green ;  adults  dark ;  yonng  more 
less  silveiy,  with  a  purple  lustre. in  life;  sides  with  undulating, of 
chain-like,  transverse  greenish  bars,  which  become  obsolete  in  theadi 
no  blue  stripes  on  cheeks ;  a  diffuse  black  blotch  at  base  of  iMwtei 
rays  of  dorsal  and  anal,  often  obscure  in  young;  no  red  on  fins;  x^ 
old  specimens  often  with  the  belly  coppery  red.  Head  3;  depth  2. 
X,  11;  A.  Ill,  10;  Lat.  1.  44.  L.  8  inches.  Great  Lakes  to  Florida  a 
Mexico;  very  abundant;  one  of  our  most  widely  diffused  and  varia 
species. 

(Lahru8  paVadus  Mitcliill,  TrnnB.  Lit.  &  Phil.  Soc.  N.  T.  1815, 407;  Jonlan,  Mm.  X 
241:  lAihrm  appendix  Mitchill,  Ainer.  Mouth.  Mag.  247,  IHlH  (not  Pomoih  apprwA 
authors):  Pomotls  incisor  C.  &  V.  vii,4G6:  Z^omo/ m  t  noi^or  G  tint  her,  i,  2fl9:  Ichtkrlit 
cinor  HoU)rook,  Ichth.  S.  C.  12 :  PomotiM  gibbonnti  C.  &  V.  vii,  467 :  PomotUi  «/ifnoni,  i 
aqnUensiM  B.  &  G.  Prof.  Aoml.  Nat.  Sol.  Phi  la.  IH54, 24 :  Pomotis  npcc\09U9  GUnthcr,  i,5 
PomotiH  luna  Gril.  I'.  8.  Pac.  K.  U.  Surv.  Fisli.  x,  22:  LtpomiH  lonffinpiniH,  mnjaloti*. 
ardcMidcuM  C'o|m»,  .lourn.  Anul.  Xat.  Sci.  Phihi.  l."^(H.  220, 222:  LejMmin  purpwrathrtm  O 
Proc.  Amor.  Plnl.  Sor.  Philu.  1K70,  4r>:J:  Pomotin  ohtfcuniM*  At^Aissiz,  AnwT..Aouni, 
Arts,  1K>4,  IU)2:  Ltpiajxtmim  ohsvuruM  .Ionian.  Ann.  Lye.  Xat.  Hif»t.  lc»Hi,  317,  a  (lei 
cohiroti  variety,  from  thi-  Tenuessoo  Basiu  and  south wanl.) 

aa.  Pharyn;j:«*al  tooth  mostly  Idnntly  couio.     {Xyttiroplitcsi  Jonlan.) 

■752.  L.  heros  (R.  A  G.)  McKay. 

xVi>]>eaiaiH'e  of  Lqnnnh  pallid  us.  Body  robust,  deep;  the  front  ste 
the  prqjertiiig  snout  A)rniiii|;  a  consi<lenible  an^le  at  tbe  eye.  Can 
peduncle  rather  \ouff.  ^lonth  nunlerate.  Kye  hirgje.  Scales  oucbei 
in  4  or  ."»  rows.  Ojx'reular  flap  broad,  abont  as  larp:e  as  eye,  with 
onin«j:e  margin  beh>w  and   behind.     8pine8  strong  and  rather  hi 


*Tlio  litV'  ool«»rs  ot'  " /.<7>i*/i**-'»  <;/>•(  »/r«^"  aro  a^  follows: 

l)ark  ^H'on  ahovo,  tlio  .shouMi-rs  and  front  of  hack  with  diHtinrt  preenifh-lil 
8i>ots:  sides  with  wi<lo  dark-^roon  hars;  chest  hri^ht  copper^' -red,  Hp«nte<l  with  bli 
isli  and  oran^j^o:  sides  nt'  holly  with  hlaeki^h  and  camiine;  face,  lowvr  )air,  aadio 
]>irts  of  head  of  a  ])eenliar  hri;j;ht  loadm  hluo:  choekM  orange  anil  lead-ktai^ 
striped;  opercular  spot  lari^o.  all  hlack:  vertical  lius  dark  hlue-grcen;  a  UMki 
on  last  rays  of  durNal  and  anal. 

t,h»nlan  MSS  Co\h\  Pn)c.  Amor.  Philos.  Soc.  1877,(56:  type  Xfrfnydlfe 
dan   ■  Ih-uttitM  albulus  Gnl.     {qvSrpoi',  a  scraper— gill-raker;  dvAfr* 
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^^ecntinU  nns  long*  Olivaceous,  ]>laiii  in  spirits;  belly  silvery;  ehei*U"H 
Hiut  Htriped;  uHiiully  a  rtiirit  .spot  on  hxat  rays  uf  djrsiil,  and  isonietiiiiea 
mr  aiitil  ttko.  niHid  33;  depth  2.  D,  X,  12;  A.  Ill,  11;  acales  *>-.'iD-15. 
K^exa»;  one  lapecimeu  known;  distiDgntsbablefram  Lepomiit palUdust only 
^y  the  blunt  teetU. 

H  ii*om4ftU  hemtt  Hiiinl  ^  Gtranl,  Pnx\  AcacL  Nat.  Soi.  PliiU.  1854,  25:  PomoHs  hero* 
^B«^«  U,  &•  Mux.  Bouutl,  Siirv.  lelith.  6;  X^atropliU*  hcrm  .Junithti,  Muu.  VcrL  ed.  ^, 

m  litKl}'  very  rolnist,  conipressed;  form  nearly  oval;  florsal  outliTie 
Kiorc  convex  than  ventnd;  prolllc  steep,  convex.  Mouth  oblique, 
Small ;  niaxilhiry  i-eaehing  front  of  ©ye.  Outer  teeth  stronger  than 
Btbem;  teeth  on  tVont  of  [)alatine8.  Lower  pharyngeals  with  the  riitlier 
•"^K  piisterior  H[»tir  turned  up,  stontiwli;  the  inner  an^de  rounded,  souje- 
^'Hiit  obtuse.  Teeth  stout,  very  mnrh  blunted,  not  elose  setj  the  inner 
^F>t)Hidenibly  stronger  and  les«  blunt  than  the  rest.  Gill  rakers  short, 
■*^out,  alK)Ut  eight  In  number,  t^e  inner  surfaee  roughened.  MaxiUary 
^"itU  a  snudl  but  perfectly  diHtinct  Hupplemeutal  bone.  Eye  very  small, 
V^tiHk]c*rably  k\ss  than  length  of  Hunut.  Scales  tui  eheeks  in  0-7  rowjs. 
H-^P^rctilar  t!ap  nearly  as  long  as  snout,  surrounded  by  a  very  broad > 
W^^tetr,  membranous  margin;  scales  on  the  operele  large,  in  6  rows. 
»*«rfm|  »tpine8  low,  the  longest  as  long  as  from  snout  to  eye;  niueli 
■^^f*r  than  iiiiofl  rays.  Caudal  pednnele  and  tin  sh^irt  and  lm»ad;  ven- 
^F^l«  iwul  jiectorals  ^hort,  reaching  vent.  Scales  on  breast  larger  than 
^**>*sfi  on  cheeks.  Head  3^;  depth  2?.  I>.  X,  11 ;  A.  Ill,  lOj  scales  G- 
^^^^14-    L.  Og  inchea.    Lake  Huron;  one  apeciinen  known. 

I    tMtK  V,  Phh-.  U.  «.  NtU.  Mu8.  Irt81,  ^.) 

^'•.  L.  tilbulus  (Gnl.)  McKay. 

*\^ly  elongate,  rather  deep  mesiall.y,    Caudal  peduncle  rathi*r  elon- 
^^1^1^    Snout    projecting,  forming  an  angle  above  eye.      Mtaith  wi<le, 

■  '^*5  Wer  jaw  projecting;  maxillary  reaching  just  past  front  of  pupil. 

■  ^yeiui  long  jis  opercular  flap,  4i  in  headf  flap  moderate,  broad,  wilh  a 

■  ^Ty  wide  pale  edge  below  and  behind.  Dorsal  spines  mmlerate,  as 
H    ^^t^  is{A  snout  and  half  of  orbit.     Five  rows  of  scales  on  cheek.    Tjower 

■  ^^ftrrnpjeal  teeth  blunt,  almost  paved.  Light  olive,  uniform  in  spirits; 
H  *'"*U*iiof  duisky  motilings  on  last  rays  of  dorsal  and  anal  Head  2Jj 
I    *^>tli2.    D.  XylW;  A.  IH,  9;  sc*de8  0-42-13.    L.  5  inches,    Florida  to 


I 


I 
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Texas;  not  common;  like  the  preceding  species,  intermediate  bi 

LcpomiH  proper  and  Eupomotis. 

(Dri/ttu^  albulus  Grd.  Proc.  Acad.  Nat.  8ci.  Phila.  1857;  Girard,  U.  S.  P»< 
Siirv.  X,  19:  nnjftuH  albulus  GUntlior,  i,  259:  XystropUtea  giUi  Jordan,  Bull.  U. 
Mii8.  X,  24,  1«77;  McKay,  Proc.  U.  8.  Nat  Mus.  1881,  89.) 

*•  Lower  pharyngeals  hroad;  pharyDgeal  te^otli  paved,  subspherical  in  fonn,  t 
above.     {Eupomotis  Gill  &,  Jordan.*) 

755.  L..  holbrooki  (Cuv.  &  Val.)  McKay. 

Body  robust,  elevated,  the  snout  rather  produced.     Eye  larg 

head ;  maxillary  reaching  front  of  orbit.     Dorsal  fin  high,  the 

about  as  high  as  the  soft  rays;  pectoral  fins  very  long.    Cheeks 

rows  of  scales.    Gill-rakers  rather  long,  obtuse,  strongly  toothed. 

cnlar  flap  short,broad,  with  a  broad  orange  margin  below  and  I 

No  palatine  teeth;   pharyngeal  teeth  paved.    Dusky  olive,  8ilv< 

low;  throat  yellow;  fiustiark,  with  jello wish  rays;  no  black  donm 

Head  3§;  depth  24.    D.  X,  12;  A.  IH,  11.    L.  10  inches.     South 

lina  to  Florida;  abundant. 

{Pomoiis  holbrooki  Cuv.  £s  Val.  vii,  463,  1831:  Pcmotis  gpeciotnu  Holbr.  Jonrn 
Nat.  Set.  Phi  la.  1835,48:  Pomofia  microhphtts  GWniher^  i,  264:  f  XjfMtropiiifa  lowt 
Cope,  Proc.  Auicr.  Phil.  Soc.  Phila.  1877,  (i'6:  Eupomotis  holbrooki  Jordan,  Proi 
Nat.  Mu8.  ii,  1879,  2*24.) 

756.  L.  notatus  (Agass.)  McKay. 

Body  robust,  elongate,  the  snout  projecting,  the  profile  scareel; 
bous.  Mouth  rather  wide,  oblique,  reaching  the  front  of  eye. 
rather  larger  Opercular  Hap  wide  and  rounded,  shorter  than  in  1 
hoHUH^  Avith  a  rather  wide  pale  border  all  around.  Scailes  ver>'  I 
4  rows  oil  cheek.  Spines  rather  high  and  strong,  the  longeist  d 
spine  as  long  as  from  muzzle  past  middle  of  pupil.  Soft  fins 
Gill-rakers  short  aii<l  not  very  still'.  Pharyngeal  teeth  jiaveil.  < 
pale  olive,  mottled;  a  faint  dorsal  spot.  Head  3;  depth  2J:  D.  5 
A.  Ill,  11;  scales  4-35-13.     L.  8  inches.     Illinois  to  Alabama. 

{Pomoth  notatuH  Ag.  Amer.  Joiirn.  Sci.  Arts,  iS54,  *M)2i  EnjH>motis  pallidas  J< 
Bull.  IJ.  S.  Nat.  Mus.  x,  21,  1)^77;  not  Pomoth paUidus  Agoss.) 

757.  IL.  ffflbboSM!*  (L.)  ^It^^l^JK"^'— -^  *>'"'"^"  Sun-finh;  Bream;  Pumpkim-seti;  i 

Body  short  and  deep,  compressed,  the  prolile  steep,  convex;  ni 
an  angle  above  the  eye.  Head  rather  small.  Mouth  small,  oU 
the  maxillary  scarcely  reaching  the  front  of  the  eye.  DoiM^  * 
rather  high,  as  long  as  eye  and  snout;  the  soft  rays  biglier* 


•Gill  »fe  Jordan,  Fiehl  and  Forest,  1877, ii,  190:  type^jMr«t«wrr 
gibboHG  L.    (fr,  well;  TTSjua,  operclo;  ov?,  ear.) 
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leu  largo;  4  rows  on  cheek.  Pliar\Ti|^eal  teeth  all  truncate, 
^fcavecL  C^olor  gi'ecni.Hh-olive  above,  ^hailtHl  with  bluish,  the  sides  ijspot- 
leil  anil  blotcbiHl  with  oniiige;  belly  orange-yellow;  cheeks  orange^ 
ivltli  lihio  wavy  streaks;  lower  tins  orange^  upper  bhiit^h  and  orange- 
spot te<L  O^mreuhir  fliip  rather  small,  the  lower  posterior  part  always 
brighl  acarlet,  a  tnark  which  distiuguiHhe^  this  species  when  adult  at 
oiitsc  from  all  our  other  higheolored  siui  tishes.  Head  3\;  depth  2.  D. 
^t  1 1 ;  A,  1 1 1, 10  J  Lat.  1,  47.  L.  H  inches.  Great  Lake  region  to  Maino 
»iid  Houthward  to  Florida^  ea,st  of  the  Alleghanies;  found  only  in  the 
uurtbem  parts  of  the  Mlssii^ippi  Valley,  One  of  our  must  abundant 
^tl  famiUar  il^hes. 

^  iF^ron  ffihh*i§n  L.  Syut,  Nat.  ed.  xi,  m\  1760  (ftfk*r  Prrca  ftttriaiiUs  gibhoM^  rtnhe 

'V):  Syttrw^  aurms  \Va»h,,  AtUhM  Pi,  c.  170ti,   290  (after  * ^ Goldlist^U ^ 

>mittiM  rii/r/arf#  Cuv.  &  VaL  in,  JU,  lH*ii>:  Morone  macutata  Mitchlll,  H*.^- 

■I*"^^  lu  |i»rl.  FiHh.  N.  \\  1>?14,  18:    PomotU  vvhj(tn«  lloibr,  lehtli.  S.  Cur,  8:  Pomotm 

^&aHm  Stnn?r,  Fblh  Mtuis^  l^i  Pomotin  atirHtnf  Giiiither,  i,  2GI:  SuiHtmotu  atwcut  Joi* 

*^t  Maa,  y«rt,  241.) 

^*^*  L,  linis  McKay. 

*  Tills  »{H«eies  resembles  J*,  inchtor  {L,  pallidum)  in  the  ontTine  of  the 

^*V,  the  nature  and  coloration  of  the  scalen,  and  in  the  size  and  form 

^^e  tiu*5,  Init  it  ilift'iers  greatly  from  it  by  its  large  mouth,  the  free 

*  *^rt3iojty  of  tho  upper  jaws  reaching  the  vertical  line  of  the  middle  of 

^  «?ye,  by  the  presence  of  teeth  upon  the  palate,  and  by  the  ventral 

being  placed  immediately  umh'r  the  i»ectorals.    The  black  ojmt- 

^r  ap[K*ndage,  which  is  very  short,  has  a  narrow  orauge  border  be* 

^^  ;   there  is  a  black  spot  at  tho  base  of  the  posterior  rays  of  the 

^*'^«4il;  both  dorsal  and  anal  are  marked  by  one  or  two  dark  stripes; 

^  c*andal  is  crossed  by  several  dotted  vertical  lines;  there  are  eight 

*iitie  ilusky  bars  across  the  sides  between  the  head  and  tail.    This 

X»f5^l^jjj  bears  the  same  relation  to  Pomoth  that  Pomoxis  bears  to  tho 

^  Ventrardim  in  the  size  of  the  month  and  the  form  of  the  body, 

T  have  no  doubt  it  will  some  day  become  the  type  of  a  distinct 

^*^fis,^    (Agmsiz.)     Tennessee   llivcr,   at    Huntsville,  Ala.     We  are 

^^^ormed  by  Professor  Bliss  that  the  types  of  this  sijeciea  have  the 

*^^irnigealR  pave<l. 

•  f*omoHii  palU4u$  AgrtwHiu,  Amer.  Jc>«ni,  ScL  Arta,  1854,  rj03,  not  Lahrun  paltidnn 
^^*tcli, ;  McKay,  Pnw.  U.  8.  Nat.  Mus.  1881,  89.) 
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351.— miCROPTERrS  Lac^pMe. 
Black  Bms. 

(Ifuro  and  Grysies  Cuvier  and  Valenciennes:  Calliuriu,  DiopWet,  Lep^mit,  etc.,  R 

esqne.) 

(LacdpMe,  Hist.  Nat.  Poiss.  iv,  325,  1802:  typo  MicropteruB  dolomieu  Lac.) 

Body  elougate-ovate,  compressed,  the  back  not  much  elevated.  H< 
oblong-conic.  Mouth  very  large,  oblique,  the  broad  maxillary  reach 
nearly  to  or  beyond  the  posterior  margin  of  the  eye,  its  supplemental  b< 
well  developed.  Lower  jaw  prominent.  Teeth  on  jaws,  vomer,  and  pa 
tines;  usually  none  on  the  tongue.  Preopercle  entire;  operculum  ei 
ing  in  two  flat  points,  without  cartilaginous  flap.  Brancluostegals  n 
mally  G.  Scales  rather  small,  weakly  ctenoid.  Lateral  line  ooDtinoai 
Dorsal  flu  divided  by  a  deep  notch,  the  spines  low  and  rather  feeble, 
in  number;  anal  spines  3;  the  anal  fin  much  smaller  thau  the  dorN 
caudal  fin  emarginate.  Size  large.  Two  species,  among  the  most  ii 
X>ortant  of  American  "  game-fishes."  {fuxpoi;^  small;  Tzrspow^ fin ;  thedc 
sal  fin  in  the  typical  specimen  having  been  injured,  its  pasterior  n; 
detaclied  and  bitten  ofl'  short,  were  taken  by  Lacepede  for  a  seiMuate  Ai 

a.  Mouth  wry  larjjo,  th«^  maxillary  in  tlio  adult  cxt^^ndin;;  beyond  theorbic:  kjI 

rather  large,  <>r>-70  in  the  lateral  line;  7-8  r»eries  above  lateral  Hae. 

759.  Mm  saIinoid<^S  (Lae.)  l\vu»\i!i\\. ^Lanjr-mouihtd  Black  Bans;  (kiretio  i5fl' 

(}recn  Jians ;  Bayou  Bam*, 

Body  ovate  iiisiibrni,  becoming  deeper  with  age,  moderately  coi 
I)ressod.  llend  large.  JVlouth  very  wide,  the  maxillary  in  the  adn 
reaching  beyond  the  eye;  in  the  young  shorter.  Scales  on  tliecb« 
in  abont  10  rows;  scales  on  the  trunk  comparatively  large.  Liiign 
teeth  sometimes  present.  Dorsal  fin  verj'  deeply  notched.  Color 
tion  of  the  young  dark-green  above;  sides  and  below  greenish-silrei] 
a  blackish  stripe  along  the  sides  from  oi)en*le  to  the  middle  of  tl 
caudal  fin;  thn^e  dark  obli(]ue  stripes  across  the  cheeks  aiid  o|>ereici 
below  and  above  the  lateral  band  some  dark  spots;  caudal  fin  palel 
base,  then  blackish,  whitish  at  tip;  belly  white.  As  the  fish  gTi< 
older  the  black  lateral  band  breaks  up  and  grows  fainter,  and  the  fill 
becomes  more  and  more  of  a  uniform  pale  dull  green,  the  badLM 
<larker;  a  dark  opercular  blotch  usually  i>resent.  Head  3Jf  ^■•■^ 
J).  X,  i:i;  A.  Ill,  11;  scales  8-08-1  (5.  L.  1-2  feet.  Bl 
United  States,  from  the  Great  Lakes  and  Bed  Bi' 
to  Florida  and  Texas;  everywhere  abundant,  ] 
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«!ng*ri!!tli  waters,  ft  gT0W8  to  a  liirgiT  8is5c  than  the  next  specips^ 
♦Hly  diHitin{^ut};bed  by  its  coloration  and  the  larger  mouth  aud 
..ji.  Both  species  vary  niuvh  with  ditTerent  waters* 
briM  (Mtmoide*  Lait^pbtU%  UhU  JfaK  VoIm,  tv,  716,  1802:  LepomU  pulMa  R»t 
Ob.  ;*r»,  laW;  Jordim,  Ann.  Lye.  Nut..  Hist.  %\,  au,  1877:  VicUa  fioridaaa  Lo 
%t.  Jo<iru.  AcimL  XiiU  JScl  Vh\h\.  18:i"i,  iTi**:  Unm  niffr'wann  i\  A:  V.  ti,  121 1  //mo 
1,  i^^5:  MiaroptrfUR  itlffncauit  (*ill,  I 'roe.  Aincr.  Aasoc,  A*lr,  Sci,  l^U, 
lati^  wrltfra):  iHojiHUa  nun^in^in  Gn\,  U.  S.  Mrx.  IJoumL  IrhrU.  H; 
i  Mlmitidcn  HiiiiahaU,  U«M>k  of  the  Ulack  liasu,  18H1,  lll^.) 

iiy  ill  Itu'  niiiilt  not  oxtvtiding  fM'vond  oibit;  ac:ali«9 
•  ral  UiKS  10-L2  HcrieM  alxivtj  the  luti^-iil  Viin*, 

Jim  dolciUlieil  Ltkc-^Smatl'moiiitrnt  BUxck  Bantt, 

*  (irmte  Tu-^tlbrm,  bwotning  deeper  with  age,    Ilead  large.    Month 

bot  smaller  than  in  AL  Halmoideny  the  maxillary  ending  eonsider- 

its  front  of  the  hinder  u>iu'^iii  of  the  orbit.     Scales  on  the  eheek 

It^  ill  alM>ut  17  row«;   nealen  on  the  trunk  eoniparatively  MUialL 

Hn  deeply  notched^  but  \m»  so  than  in  M.  mtmoide^^  the  ninth 

'  about  half  a^  lou|f  as  tin*  longent,  aud  not  ninch  .shorterthau 

jii'iHu.    Coloration  ijuite  variable,  the  young  dull  gohlen  green,  with 

te  liiKtrt^;  darker  Hp<*tH  along  the  siden^  whieli  tend  to  form  short 

insal  bum,  but  never  a  dark  lateral  band;  3  bronze  bnnd.s  nuliahng 

©^'•s  acronH  cheekn  and  opereh'^;  ^  du^ky  Kpot  on  point  of  operca* 

white;  caudal  ftn  yellowiwh  at  base,  then  black,  with  whire 

li  with  bronze  HpotH,  it8  edge  dn^ky*     In  some  waters  the  iin- 

iiign  ire  obsolete,  but  usually  they  are  very  eonRpicuouB  in  the 

Boiitheni  BiKjcimeuH  usually  have  the  scales*  of  the  lower  part 

LmdeH  with  faint  dai*k  ntreaks;  adult  8pecimen8  have  all  thene 

ffnitt*  Mr  lei^s  wholly  obliterated,  and  becomi*  ultimately  of  a  nnl- 

a,  without  wilvery  Iu8tre.    Head  3^ ;  depth  3^.    D.  X,  13^ 

10  or  U;  »cale«,  11-74-1 7.     BiverHof  the  United  States,  from 

Lake  region  to  South  Carolina  and  Arkansas;   abundant, 

,,i^  running  streann*,  and  preferring  clear  and  cool  waters;  its 

liuiit  i8  bouudt^l  by  the  prenence  of  Kuch  waterw.    As  a  game 

[tiiiA  upecic^  i*  usually  tnore  highly  valued  than  its  congener.** 

r    Xal.  Pi.iHH.  iv.  :r2.\  iHOi;  HvuMliiill,  Ikwjk  ut  t\u^  BliM  k  Haw*,  l*=«t, 

;iiii   Kaf   Xnti't.  M<mtlit>  Ma^.   A   Cnt.   Kov,   U,   ViO,  1^17:  rrnjstf9 

iT«  ^  v.  iii.  *i:  ilrtf^ii*  Mi(inonoidt9  OWulhtn'^  i,    U«VJ ;   \ticroptr.run  naimoidei 

r    \.-.i.     \i\\^  HcL  IH73,  07,  ana  ui"  uiMn>  Auit^rktin  uiitiM-jj:  CfiUiHiH» 


.ir  itt»*    TiiiintllorW   Uti«i«ri    }fi    tl>»4    l^niifhi'ftl    Stlltl^ 
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Family  LXXXV.— PERCID-^. 

(The  Perches.) 

Body  more  or  less  elongate,  terete  or  compressed^  covered  more  ci 
completely  with  rather  small,  ctenoid,  adherent  scales.  Lutera 
usually  present,  not  extending  on  the  caudal  fin.  Month  termiii 
inferior,  small  or  hirge,  the  premaxillaries  protractile  or  not ;  mazil 
large  or  small,  without  distinct  supplemental  bone.  Jaws,  romei 
palatines  with  bands  of  teeth,  which  are  usually  villiforniy  but  { 
times  mixed  with  canines;  occasionally  the  teeth  on  the  vomer  or 
tines  are  absent.  Head  naked,  or  more  or  less  scaly ;  preoperele  < 
or  serrate ;  opercles  usually  ending  in  a  flat  spine.  Branehio8te{ 
or  7.  Gills  4,  a  slit  behind  the  fourth  ;  gill-membranes  free  or  eonn< 
not  joined  to  the  isthmus ;  gillrakers  slender,  toothed ;  psendobrai 
small,  or  glandular  and  concealed,  or  altogether  wanting ;  lower  pb 
geals  separate,  with  sharp  teeth.  Fins  generally  large ;  two  doi 
the  first  of  6  to  15  spines ;  anal  fin  with  one  or  two  spines  (Ihr 
PcrcichihySy  a  fresh-water  genus  from  Chili).  Yentrals  thoracic, 
l)ectonils  often  verj'  largo ;  caudal  lunate,  tnincate  or  rounded. 
l)apilla  often  present.  Air  bladder  small  and  adherent,  often  ent 
wanting.     Pyloric  cccca  few.    Vertebne,  30  to  45. 

Geiicra  about  22;  species,  00  to  100;  inhabitants  of  the  fresh  w: 
of  cool  regions,  most  of  them  being  American  and  neaily  all  beloii 
to  the  fauna  of  the  rnited  States.  The  great  majority  of  the  sp 
b(*long  to  the  sub-family  of  EthvostomatincCj  the  Darters,  all  the  sp 
of  which  group  are  American.  They  are  among  the  most  siugiilax 
interesting  of  our  fishes.  They  dilTer  from  the  typical  Percinff  in 
small  size,  bright  colors,  and  large  fins,  and  m<  re  tei*hnical]y  in 
rudiiiientary  condition  of  the  pseudobrauchi^p  and  the  air  bladder, 
of  which  organs  are  usually  inapi)reeiable.  The  preoperele  is  nnar 
and  the  number  of  branchiostegals  is  six.  An  anal  papilla  is  lik« 
developed,  as  in  the  GobU(la\,  to  which  group  the  Darters  bearaco 
erable  superficial  resemblance,  which,  however,  indicates  no  reailalB 
The  relations  of  the  Darters  to  the  Perches  have  been  aptly  expR 
by  Professor  8.  A.  Forbes: 

''(liven  a  supply  of  certain  kinds  of  food  nearly  iQaooenlblB  il 
oidinary  fmh,  it  is   to  be  expected  that   some  fishes  would 
especially  fitted  for  its  utilization.    Thus  the  Ftkeo9tiommimm% 
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Pa  word  by  tlie  bypothoHiH  of  tUt?  progi^ssive  adapta- 

Ihtt  young  of  cmtaiu  Pvrvidec  to  a  peculiar  place  of  refugo  and  >i 

cniiarly  i(iluaU*il  food  mipply.     iVrbtips  we  may  witbout  violence  call 

tile  mouutmneera  amoufc  flshea.     Forced  from  the  {mpalous  and 

lie  vullm'H  of  the  river  bedn  and   lake  bottoms,  tbey  have  taken 

agr  fix>m  their  enemies  in  tijc  nwky  higbltnds,  wheie  the  free  watern 

in  oca8eloH8  torrenti^,  atid  there  they  hav^e  wrested  from  stubborn 

A  iDea^r  living.    Although  diminished  in  ^\ze  by  their  constant 

i|^le  with  the  ehnnentn,  tliey  have  developed  an  activity  and  hai^l* 

U  a  vigt>r  of  life  and  a  ^Um  of  high  color  almost  unknown  aaionjor 

easier  livers  of  the  lower  land^.     •    •     •    NotwithHtHudiufC  their 

tfkizt^  they  do  not  neem  to  hh  dwarfed  8o  mneh  as  concentmted 

^^     (Am,  Nat.  ISSO,  Oe»«d»er,  pp.  (>07-7O2.) 

<?olor8  of  the  EtheoHtomftiimt  are  usually  very  brilliant,  Rpecie«  of 

^hthtntj  Notkoiwtm^  ami  Dipleaium  being  amouf^  tlie  mo«t  bnUiantly 

lUheH  known;  the  sexual  diflferenceB  are  often  greatj  the  femulen 

Mg  a«  a  nde  dull  in  eol(»r  nnd  more  specrkle*!  or  bari-ed  than  the  rnale^. 

>f  Ihem  prefer  clear  running  water,  where  they  lie  on  the  biittoiii 

led  under  Htonci*,  darting,  wbeu  frightened  or  hungry,  with  great 

iicity,  for  a  abort  dij<tance,  by  a  iKiwerful  movement  of  the  fan  t^hapiHl 

.  then  Htopptng  im  suddenly.    They  rarely  uho  the  caiuhd  fin 

rt II lining,  and  they  are  seldom  ftceu  moving  or  tloating  freely  in  tXiO 

'like*  moist  h.sbe.H*     Wben  at  rest,  they  8Uj>port  tbem.selveson  their 

indeil  vcntraU  and  anal  (in.    All  of  them  can  turn  the  head  from 

to  f<Uli\  and  they  frequently  lie  with  tbe  bead  in  a  curved  poisltion 

•'v  on  one  side  <M'  the  body.    The  K[>e«'ie8  of  ^lwmr)cn//>r«:  and 

-ome  of  the  others  prefer  a  sandy  bottom,  where,  by  a  Hudden 

V|^  tbu  fish  IntrieH  itself  in  the  sand  and  remains  quiescent  for 

[  ut  11  Uaiei  with  only  tti»  eye»  and  Ruout  visible.    Tbe  othert^  lurk 

ly  |dace.s  under  rocks  ami  weeiLs,    Although  more  than  usually 

oos  of  vitality,  the  Darters^  from  their  bottom  life,  are  the  lirHt 

«?  (lisitnrlKMl  by  imporities  in  tbe  water.    All  the  Darters  are  ciir- 

fUti^  feeding  chiefly  on  the  larvj©  of  fXptrra,  and  in  their  way  vora- 

All  are  of  Kuiatl  sixej  the  hirgest  (Pcrciva)  reaches  a  length  of  8 

while  Ihv  Annilivsi  (Microperca)  in  probably  the  fcjnialleiit  Kpiny- 

(i»U  knuwn^  barely  attaining  the  length  of  an  inch  and  a  hallV 

Are  of  too  8unill  tfizo  to  be  u^ed  for  fooil,  although,  according  to 

h1  to  eat,  frietb^ 

..  J...  .Luted  in  America l>y  two  genera,  and  in  Europe 

w  two  and  three  others — Acerinaj  Permirina^  and  Aajfro — tho 
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latter  bearing  a  strong  external  resemblance  to  the  Etheo9tomatin4tjU 

serving  as  a  connecting  link  between  them  and  the  more  typical  fun 

{Pcreidw  part,  GUuther,  i,  58-78;  j;enera  Percay  lAUsUtptrea^  Fileom^,  Bcitcmm^  ^ 
rma^  Ptrvariuay  Aspro,  Percivhthye,  and  Perdlia.) 

*  Anal  spines  one  or  two. 

a.  Pt«endobraucbia)inix>crfect  or  wanting;  preoperclo  entire;  bninchioetegmU  61.   {E 

ostomatina.) 
h.  Premaxillarics  protractile, 
c.  Body  extremely  elongate,  siiboyliudrical,  translucent,  the  belly  at  least  nak 
lateral  line  complete;  gill-membranes  broadJy  anil 
d.  Anal  spine  single ;  anal  tin  nearly  as  large  as  second  doraal. 

AMMOCRTPTA.i 

dd.  Anal  spines  two;  anal  fin  small Ioa,  9 

cc.  Body  leKs  elongate,  opaque,  chiefly  scaled. 
e.  Anal  spine  obscure,  normally  single. 
/.  Lateral  line  complete,  or  wanting  on  a  few  scales  only . .  Boleo^kima,  i 

jy.  Lateral  line  incomplete Vaujulxtia,  ^ 

ee.  Anal  spines  two,  the  tirst  commonly  the  longer. 

g,  Gill-menibraueH  more  or  less  broadly  united ;  belly  "viXh  ordinary  nca) 

h.  Maxillary  bone  normal Ulocrntra.  i 

hh.  Maxillary  adnate  to  the  preorhital DiPUSsiL'Si,  j 

gg.  Gill-membranes  scarcely  cimnectetl. 

t.  Belly  with  enlarged  caducous  plates Cottcxjajster,  S 

tt.  Belly  without  enlarged  caducous  plates lif4KfTOXA,  i 

th.  Premaxillaries  not  protractile. 

j.  Lateral  line  complete. 

k.  Ventral  line  with  n  s<'ries  of  enlarged,  spinonti,  caducous  ki 
or  (if  tlieiM*  are  fallen)  a  nakwl  strip. 
7.  Mouth  HUiall,  inferior,  beneath  a  pig-like  snout ..  Pkhcixa.; 
//.  Mouth  larger,  the  i<uout  not  projecting  liev«Hul  it. 

Alvokdii  s,- 
Ick.  Ventral  line  without  caducous  scales. 
m.  (iill-nieuibrunes  scarcely  counectetl. 

w.  Anal  tin  larger  than  M*coud  df>rE»al     HAi>RorT>-Rr*,  8 
nn.  Anal  tin  !>nialler  than  second  dorxul.  .Niitiionhtl's.  :! 
mm.  (iill-uienibranes  bntailly  ctmnected  ..   N a N*< »siT< *>!  1. :! 
jj.  Lateral  line  present,  incomplete. 

0.  (iin-ni«*nibranert  brtuidly  united Ktiiki >stoma.  ;J 

00.  Gillnienibraues  separate  or  nearly  Mt. 

PtEilLHIlTHY*.  2 

jij.  Lateral  line  obsolete MirRitpEuCA.  iS 

oa.  Pseu<lobran<hiuj  welhlevelopi'd;  ])r»'ojM'reh*  MTTate;  branchitistegalnT.    ^    irtt» 

;».  CaniiH-  ttt'th  n<UM-;  body  olilong PkKi'a.  J 

pp.  Canine  teeth  in  jaws  and  palatines*:  lioily  f  bioqi 

ST17.(>ST£D1UM,  % 

2»52.— AHJIOCKVPTA  Jonlan. 
Sand  Darivra, 
(•  Phurohpia  Agasniz:  not  Ptmrolqiin  ICgerton,  a  genus  of  extinct  Gaodid^) 
(.Ionian.  Bull.  l'.  8.  Nat.  Mus.  x.  (>.  1-^77:  type  Jmmorrjfpia  beaai JordaB.) 

Hody  sIriuhT  and  elongate,  suh  cyliiKlriciil;  i>ellDcid  in 

'Agassi/,  Hull.  MuK.  Conip.  Zoiil.  i, '>.  K>'}:  ty|H3  £lkm$lommW 
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h*r,      Moudi  rather  wide,  tenninal,  horij^outal,  the  iowvr  jaw  hi- 
(I;  [ircnmxtllarieH  very  i>rolrRC'tiIe;  teeth  on  the  vomer.    8ejile« 
.  ctenoid,  littli!  imhricated,  j^resent  aloug  the  region  of  the  latenil 
Hue  uiid  oil  tht$tai],Mon)etlniei4  wanting  tin  the  Imck  or  belly ;  lateral  lino 
%     llwul  sraly  nr  naked;  no  ventral  jdates;  the  belly  naked* 
.,  .iihranew  couMderably  united,  forming  an  angle  at  their  jnuetion, 
,  d   tlUH  moderate,  about  equal  to  the  anal  tin  and  to  each  other; 

I  doniQtl  with  alx>ut  ten  spines;  anal  spine  nirtgle,  wenk*  Vertebrae  TA 
■  4-1^  {A.  prthcUla).  Dart  er8  of  nnnlerate  or  rather  \i\\%^  »ize,  inhahi* 
f  •'•»-/  flu*  Hsiutly  bottoms  of  elear  *ttrcaju8,  wht»re  they  bnry  themselves 
I  ly  i'xe<>|Uin^  the  eye«  trod  ^nout^     Coloration  translucent,  with 

npri;:lit  retliHtionH,    ('vi.<x*»t,  sand  \  jf/>u:rT<i7,  coneealedO 

1^  Clte^ilui  tiial  irtii^rcl(*ti  ttiikuJ;  body  imiioHW^tly  hcuUmL 

biSi-   ^*  lM»aui  Jonlttiu 

ftly  elonpitedy  8Mb  eyiiridrirjil,  tran8paiH?nt.     Head  rather 

ir  than  in  A»  pctlucido.     Mouth  rather  svid*^,  nearly  tenni- 

I  lie  npper  jaw  Homewhat  the  longer;  onter  teeth  strong,  hooked. 

■0!perciiIur  Kpine  obnolete.     Head  entirely  naked.     Body  n^iked,  exeept 

ludMl  pednnc'le,  whieli   is  sparKely  (*overed   with   thin,  imbedded 

Mul  a  series  of  rather  large  seidcs  along  the  sides,  on  wlii(;h  the 

u4^  rami.    Dormil  Hns  high,  wide  apart,  about  erpuil  in  lieight  to 

anal  Ihi  and  to  each  other;  caudal  fin  eniarginate.    C.^olor  tnin«- 

r,  without  bars  or  spots,  the  lateral  line  shitiirig  golden  In  life. 

iiH  ilursal  with  a  largi^  Idaek  Kpot  on   the  mentbrane  anteriorly, 

♦*r  near  the  nnddhs  and  Rorne  wnmll  onen  behiml;  oiIht  Iiun  with 

rii*'inbnine«duHted  with  dark  points,     lleail  .T];  depth  7^.    1>.  X- 

«> ;  Lat^  L  05.     L.  1*4  inehes.     I^oniHiana  and  MisKis8i|»i>r. 

♦-'  ^mwa  .lorrlnii,  IJiiIL  11,  8. Nut.  Mii^.  a,  r>,  1^7  :  Jmrnacfititta  [jrtidn  Hay, 
XluH,  \>fii)i  4iH) — aiipannitly  the  ymuig;   tli«  »i7,e  ttmaUc'r  nuti  rlie  lias 

4,  ftHlurida  CBaml)  J.  A:  O, — Fttnil  Darttr, 

•oljH'ent;  Hinile»  with  fine  blaek  dots;  a  .neriesi  of  8mall,  squarish 

liTuii4i  blotehe^i  along  the  back  and  another  along  eaiih  side; 

I  ^jiolB  ixianected  by  a  gilt  baud*     Body  slender;   heail  stout 

'     .  and  temporal  region  sealed:  the  scule«  imbed deil  and 

Jd.     >Ci'ek  above  thinly  pealed  or  naked  ;  Hesde.sof  body 

long  lateral  line  «nd   eandal   iK*dntjele  n»oHt 

entirely  naked;  opei^cle ending  in  a  nhort,  flat 
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Spine.    [Maxillary  barely  reaching  to  opi)Osite  the  large  eye;  eyes  big 

up,  separated  by  a  narrow,  gi'ooved  space.    Pectorald  short,  reachio 

tips  of  ventnils,  half  way  to  vent.    Uead  4J;  depth  7.     D.  X-IO;  I 

I,  8;  Lat.  1.  about  loj  about  6  seiies  of  scales  above  it.     L.  3  incbe 

Ohio  valley  and  northwestward ;  abounding  in  clear  sandy  streams ;  mi 

of  the  most  intei^sting  of  our  iishes. 

(Etheoiitoma  ptilucidum  Itainl  M.SS.:  Phurolqih  peUMcidM9  Agamz,  BalL  Mn^  Cos] 
Z«Mil.  i.  r>.  l^^iW:  Pkurohjiiv  ptltudtlus  Vuilluiit.  Rfchcrcht's  i»iir  EtheostoiiL.  in  Xoa' 
Arrhiv.  Mu:^.  1>»74,  lof*:  /•/<'iin»/f//i>*/>^//iirirfii«  Jonlan.  Mau.  Vert.  e<L2, 219:  PiemroUf 
piUuvidMii  Jordan  A-  Copeluiid,  Auier.  Nat.  It77,  rii>.) 

703.  A.  nsprecla  Jordan. 

Head  long,  rather  slender.  Eyes  ver>-  large,  high  up  and  very  elos 
together.  !Mouth  not  large,  sub-terininaK  horizontal.  Cheeks  and  opei 
cles  with  ]H*ctinated  scales.  Open-ular  spine  well  develoiK?tl.  Sqnami 
tion  nnicli  more  complete  than  in  .4.  j^W/uciV/a,  the  scales  small  an 
qiute  rough,  largest  posteriorly.  Tlii-oat  and  belly  naked,  the  spar 
between  the  ventral  fins  scaled.  Back  of  neck  scaly.  Fins  large,  tli 
dorsals  well  separated  :  the  spinous  high,  highest  in  front ;  .<«eeond  doi 
s;d  smaller,  smaller  than  anal :  anal  sx^ine  high,  flexible ;  caudal  Innati 
Coloration  clear  olivaceous,  sides  with  8  to  10  dark  squarish  blotchef 
(juite  small  and  far  aiKUt:  a  MaL-Uisli  shade  forward  from  ey«\  an«l 
dusky  shade  across  ojieivle.  Said  to  present  in  life  **alnM»st  nil  lb 
colors  of  the  rainbow/'  lUMfl4>:  depth  8.  I>.  IX-IO;  A.  L*^:  Lat. 
OS,  tiMi  seiifs  above  tlit-  lateral  liii«*.  L.  4  inches.  Illinois  to  Alaluma 
in  sandy  streams:  a  miu-li  larger  and  rmiglier  species  than  the  iirei-eilinj: 

./".  «ri.?#  -M  *f>^.»f.'/.i.»  J..r.ian.  r»i;ll.  UN.  LaK  Nat.  Hi^t. 'J.  ar*.  \r7^z  VUmrulrpitm 
pr^'iH'  J«iriiuii.  Man.  V»;rt.  v\\.  "J,  -Im4.  ) 

253.— ICA  J'T'lau  A  Dr^iyton. 

(Ji>:ilaii  A:  Ilraytnij.  liiill,  I.'.  S.  N.i:.  Mii>.  \ii.  "•-,  l"*?^:  ryi^*  Pirrilitltth^*  "lirrm*  Tupf. 
Tliis  ^eiius  tliiVers  from  Ahimorn/p  *i  rhii-tly  in  the  juvsi-nee  of  two  well 
deviloiit'd  spiu»-s  in  the  anal  lUi.  Tin*  anal  tin  is  laitporiioiiately  sniolla 
and  the  M-aK-s  aiv  larger  ami  rouj:lier,  more  fully  covering  the  liodj 
The  siiuauiatiun  of  the  1 1  eat  I  is  moie  ei>mplete  than  in  any  other  girnoi 
Spe;ies  slouder.  tranNliieeui  in  life.     ^:'  c,  an  ari-ow  or  dart.) 

764.  I.  vitrea  ^Cnp-*   J-  A  R 

Form  oi  AmmiHrnptn,     flead  slender,  acuminate;   month  not  m; 
small:  tem]>oral  rejiion  sealetl:  eheeks  and  oinrcles  covered  vifthip 
imbrii-ated,  very  roughly  ctent»id  stales,  these  scales  escteiidii 
to  the  maxillary  and  backward  to  eilge  of  operde  aado 
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tbe  Ibeble  upercmlar  ^pine  is  almost  hlddeu  by  tlicui*    Middle  and  lonor 

fiart  of  lUe  nide-s  of  tbe  body  covered  with  lar^o,irjibncated,  very  rou^li 

tlic4W5  le^;?*  closely  80 1  below;  breast  naked;  behind  the  ventral^ 

...iiitUc  line  of  tbe  belly  with  80iue  sniali  8C4ile.s  behind  whidi  in  u 

veil  Bini€^*  l>ounded  by  small  imbedded  Hcales,  and  oxtendiajwf  a»  far 

ae»  tbe  v««iit;  ba4!!k  from  middle  of  Urst  dorsal  forward  naked,  posteriorly 

irioiv^  <ir  lena  ncaly*    Fins  low  and  8mal1,  the  seeontl  dorsal  larger  ihau 

tin*  llrHt  or  Mie  analj  the  spines  slender;  anal  spines  short;  peetoral 

tlii^  loug:  niui  narrow,    Transkieent,  with  small  dark  spots  on  buck  and 

9ides^  besidea  liner  specklings;  Hua  plain.    Head  4A;  deptli  7.     D.  VIl 

to   IX- 11  to  13;  A.  II,  G  to8;  Lat.  L  60.    L.  2  mehes.    Neuse  River, 

l^orth  Carolina;  locally  abnndant. 

I  t^if^HtshlhifM  HtreuM  Cx^pc,   Proc.  Amrr    PMloa.  Soc.  PhiU.  1870,  203;   Jordan  dt . 
Bniyu>tu  null.  U,  a  Nut.  Miisk  xii,  fcfil,  P^a) 


9M.— BOLEOSOIfIA  DoKiij. 

TesHellated  Darters. 

lArlina  And  Kutralla  GvtU) 

\  ^  IC»5«  K0W  York  Fantift  PUh.  lB4!i,  20:  type  Bolv^aoma  imtellatum  T>cKt%y  =  EiheoS' 
hfma  otmstedi  Sfoh^r) 

litidy  moderately  elongate,  fusiform,  not  translueent.     Head  small, 

lUirrowed  forwards,  the  protile  cotivex.     Mouth  small,  horizontal,  the 

lower  jaw  ineladed;  premnxtUariea  protractile,    Maxillary  not  adnata 

T.  •  pr<*orbitaL    Vomerine  teeth  present.     Scales  large.    Lateral  line  con- 

-is  (rarely  wanting  on  two  or  thrive  si^ales).    Belly  with  onlinary 

Clill  inembrant^s  narrowly  conneeted.    Dorsal  siMnes  7-10^  slen- 

i^U  dorsal  much  lari^er  than  anal;  anal  normally  with  a  single, 

.!  V .:    .    I-  uder  spine*  tbe  first  soft  ray  simple,  but  artieulate.    Vertebrm 

i)  17  +  20,     Coloration  oHvaeeons  and  speckled,  the  males 

II  sprin{;t*    Sbie  smalL     (.i^^^/f^,  a  dart:  ^rty/iri,  body,) 

)1  with  13  or  li  Tayn ...olmnledi^ 

ly  mtked  (occtiMiomUly  fally  tt^aled), 
with  HictidiT  catulul   pi-dunclc;   jfitm  ruodcrtite;  secuud  dornat 

i'd\^;  liili-ral  litie  uauiilly  not  quite  cpinplete nujmm* 

j"*»iH*d;  fitis  vt^ry  liigrli. 

„  u  U  i:i  rajR ;  luternt  line  Trith  nljout  40  nciilefl fffa IjftmM^ 

d  Vfiih  tOrnyfi;  lutcml  line  alK>ut  35*... rejillare* 
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a.  Dorsal  spines  normally  9. 

b,  Chooks  ucaly ;  fM^coud  dorsal  with  13  or  14  rays. 

765.  B.  oBmstedi  (Storcr)  Aj^asHiz. 

liody  slender,  little  compressed;  witb  long  caudal  peduucle.  Dead 
slender,  ratber  pointed.  Cheeks  and  opercles  scaly;  space  before  dor- 
sal naked;  breast  naked.  Fins  very  bigli,  pectorals  reaching  past  tips 
of  ventrals.  Coloration  olivaceous,  tessellated  above;  sides  with 
blotches  and  zigzap:  niarking:s;  fins  si)eckled  or  somewhat  barred; 
head  not  speckled,  dnsky  in  males;  usnally  a  black  strii)e  forward  from 
the  eye  and  another  downward.  Head  4;  depth  5J.  D.  IX-14;  A.  I, 
9;  Lat.  1.  50.  L.  3.}  inches.  Great  Lakes  to  Georgia  an«l  Massachu- 
setts; the  commonest  eastern  species.  A  southern  form,  var.  macir/a- 
iivcpffj  has  the  cheeks  scaly  alM)ve  only,  and  is  more  si>eckled ;  var.  atro- 
maculatitm,  found  eastward,  has  the  breast  closely  scaled. 

{Etheo'itoma  olmatciU  Ston^r,  Host.  Jonni.  Nat.  Hist.  1842,  fil:  Holeasoma  trimfUalwrn 
DoKay,  Ni'w  York  Fuunn  Fisli.  1812, 'JO;  Ajrassiz.  Lake  Sui>erior,  29il;  GUiithpr,  i,77; 
Copo,  Jdurn.  Aond.  Nat.  Sci.  Pliila.  1>H><,  1213;  Vaillant,  1.  c.7il:  Boh-Oftoma  marulatufft 
CojM*,  Proc.  Amor.  Pliilos.  jJoc.  IC'TO,  2iiy:  EiitrvUa  atromaculata  Girurd,  Proc.  Acad. 
Nat.  Sri.  Phila.  lc<.VJ,  tU).) 

hb.  Clu'oks  and  breast  (nonnally)  naked. 

d.  Hody  fusiform,  with  slendtT  i-audal  ]>ednnrle:  finn  moderate;    aecrond  donal 
with  11  or  12  rays;  lateral  line  usually  not  quite  eomplete. 

766.  B.  iBEfiniEei  (Raf.)  Jor.— Jo/iww.v  DarUr. 

Body  fusiform,  sloii<U*r.  Il(»iul  conical,  moderate,  the  snout  some- 
what <lecnrved.  Moutli  small,  lower  jaw  included.  Cheeks  and  brcjisl 
naked  (s]>e(iinens  occasionally  found  with  these  re;:ions  closely  s<*aly ■: 
opercles  s(*aly;  si)a(re  before  dorsal  nu»stly  scaled.  Fins  his:h,  Imt 
smaller  and  lower  than  in  the  other  species.  Coloration  pale  oliva- 
ceous; ba<*k  nnuh  tess«dlated  with  brown;  sides  with  numerous  Nmall 
W  shaped  bIotcli<\s;  head  speckled  above,  mostly  black  in  the  males; 
a  bl  .ck  line  forward  from  eye,  and  sometimes  a  line  downwanl  also; 
(ins  barred:  males  in  the  s])rin^  blackish  anteriorly,  sometimes  almost 
entin^ly  black.  Tubivs  of  the  hiteral  line  obsolete  on  the  last  4  or  5 
scales.  Head  U;  depth  ."i.  T).  lX-12;  A.  I,  .S;  scales  5-ol-lK  L.  :rj 
inrhes.  Oliio  Valley,  Great  Lakt»  re^^ion,  and  Tpper  Mississip]u:  very 
al)undant  where  found.  It  perhaps  varies  into  B,  olmstctli^  but  may  be 
distin«4uisheil,  as  far  as  we  have  seen,  by  the  shorter  dorsal. 

{  L'tlntstiiiiui  ni'int  Kaf.  Irlifli.  Oli.  1-^20.  [\7 :  /iolatitiimti  MaculalMin  \*^a»!*iT,  Luke  fia- 
pi'iior,  l*.'i».  :inr>:  IhtlfOKoma  hnripiuHc  i"n\>t\  Troe.  AnnT.  Philos.  S«x*.  l.*^0,  dCS;  GVih 
thrr.  i.  77  :  Uttl.otonm  mutututn  Vaillant.  I.  e.  ^^^:  ?  PnvilU'hthj*  wcHfTHn  Copt*,  Pmc 
Nat.  S,i.  IMiilu.  I'^^U,  *^'.i2:  Ilohoboma  nuirulutum  Jordan.  Man.  Vvrt.  cd.  2,  ^84.) 
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dy  nifUi*r8lemler;  caudal  j»e<liinclo  not  nmtrarti'd;  opereniar  H|>iiu'H 

irnt5Utiil;  rim/zle  abruptly  derurved*     Eye  ^^ij  in  head.    Finn  very 

1 1  fsanilal  very  macti  rounded;   vt^iitmU  reaching  aual ;  pecturals 

Ionizer.    Color  brown^  with  trsicefi  of  nine  Apotn  on  tJie  Hide;  ninzzJe, 

I,  wnd  qiot  Ik*1ow  the  eye  bhwk ;  lh».H  bhick,  the  seeood  dar.s;il  and 

|flal    \rich  while  Hpeek8.     Ikad  4,^;  <leprh  6:1.     !>•  lX-13;  A-  11,8; 

5— liMl     Tj.  2^  inche?4.     Maryland  to  North  Camliiia*   (Cope,) 

irfimn   «^ifl«/ni«  1? Irani,   Pnic.  Acad*   Nat*  bci.  Pbila*  1859,  64;  Cn|>e,  Frou.  ^Viiu 
StM-,  l<JTU.  ?^.il).) 

t)fl  itoixal  with  10  myit;  Ut  L  uboat  S5. 

it.  V(*%llflar«  Jonlaiu 

ly    rather  »hort  and  ntout ;    caudal    peduncle  not    contracted  j 

^rcnlur  Hpim^  moderately  dttv eloped ;    ^paee   in   front  of  dorsal  thi 

^e<l ;    niu//Je   moderately  deeurved;  eye  moderate.      Heeund  dta^al 

Iij^ht  higher  than  long;  pectorals  and  ventral^  loni^:,  nearly  reach- 

amiL    Coloration  oliractioti^,  the  nideu  with  traces  of  vertical  bars; 

*'      .d,  veiitrals,  and  anal  black  j  second  dorsal  andeundal  ntron^ly 

jtli  ]mle  in  hue  [mtterti;   hea<l  black  in  the  male;   lateral  line 

ipleie.      Uead  4;  depth  4}.      D.  VIU-IO;  A.  I,  7;   »caleia  4-^5-G, 

i^  iticlifs.     Uapp^ihannock  River,  Warreuton,  Va,;  a  single  speci- 


^  Xat.  Mus.  i^Hf,  v?:;?.^ 

tout,  the  back  rutlicr  elevated;  the  caudal  peduncle  somewhat 
•  d;  mnzxle  Homcwhat  dceurved;  mouth  terminab     Dorisal  lin» 
rtctated.    Color  light  brown,  with  mx  »uiall  dark  dorsal  spot^, 
ten  nimilar  snrall  spots  along  the  dorsal  line;  a  bar  around  muzzio 
.w  eye*     I).  Vtl-U;  A.  10;  scales  5-47-8.     L.  SJ  inches. 
ek,  a  tributary  of  Allegheny  River.     (Cope,)    One  nt^eci- 
lOWQt  P<^Htap»  an  accidental  vanation. 
c.  Ai*i.  PUilok  8ot%  PhUa*  1^70,^70.) 

lil*  L=  J!*    ^\U  Mn*.  xii,  *^,  l'*TH;  typo  Bohonoma  vanttirum  V^)\'U(*f^,) 

%n»  agrecft  with  Ikitvimima  in  all  rcHi>eetHj  except  that  the 
line  til  iticomplDti*,  riMually  cea^ng  near  the  midtlle  of  the  body*. 
Ldoti  Vailhuit J  author  of  an  excellent  monograph  of  thc^c  tithes.) 
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770.  T.  camora  (Forbes)  Jor. 

Bod}'  slender,  elongate,  with  long  caudal  pedancle.  Back  someirhat 
elevated.  Head  small,  rather  slender,  the  snoat  shorter  than  eyei 
strongl}'  decur\*ed.  Mouth  inferior,  horizontal,  small,  the  maxillary 
extending  to  the  middle  of  the  eye.  Gill-membranes  little  cooDected. 
Cheeks,  opercles,  and  breast  closely  covered  with  rather  large  Bcalea; 
median  line  of  neck  naked;  opercular  spine  strong;  scales  moderate; 
lateral  line  quite  short,  nearly  straight,  reaching  to  the  middle  of  the 
spinous  dorsal,  developed  on  20  to  30  scales.  Fins  small,  the  donsalc 
well  apart;  first  dorsal  larger  than  the  second,  which  is  larger  than  the 
small  anal.  Coloration  as  in  Boleosoma^  olivaceous,  the  back  spotted 
and  tesselhited;  sides  with  about  ten  irregular  spots;  a  dark  spot  on 
opercles.  Head  spotty  above;  a  black  line  across  the  muzzle;  no  bar 
Inflow  eye;  dorsals  and  caudal  fin  finely  barred.  Head  4^;  depth 5|. 
D.  X-10;  A.  I,  8;  scales  5-oG-lO.    L.  2^  inches.    Bivers  of  Illinois. 

{BolcoHoma  camura  Furbes,  Bull.  Ills.  Lab.  Nat.  HlBt.  ii,  40,  lti7d.) 

771.  T.  ctilorosoma  Hay. 

Body  slender,  compressed,  the  dorsal  region  much  arched.  Caadal 
peduncle  long  and  slender,  the  body  abruptly  contracted  at  the  vent 
Head  small,  convex  in  profile.  Cheeks  and  oi>ercle8  scaled.  Breast 
scaled  or  nake<l.  Dorsals  separ.ated  by  a  distance  e<iual  to  half  the  head, 
about  equal  to  eacli  other,  larger  than  the  anal.  Lateral  line  deveh>iied 
on  4  to  20  s(;ales.  Greenish  yellow,  with  many  blotches  and  zigzag 
markings  of  brown ;  a  row  of  about  10  of  these  blotches  along  each  side, 
most  distinct  on  caudal  peduiurle;  about  8  square  brown  dorsal  s|N>tiiL 
Top  of  head,  oi)ercular  si)ot,  and  subocular  spot,  black.  A  black  streak 
from  eye  to  snout.  Head  4-3;  de])th  Hi.  I).  IX-11;  A.I,  7  or  I,  S;  Lat- 
1  50  to  00.  L.  2  inches.  Eastern  Mississippi;  apparently  not  different 
from  the  preceding. 

(Hay,  rn>c.  V.  S  Nat.  Mus.  IftSO.  495.) 

956.-lJI.OrE:VTRA  Jordan. 
(Jordan,  Man.  V«Tf.  E.  U.  S.  od.  2,  223,  1878;  typo  Arlina  airipiiinU  Jor.) 

I^xly  moderately  elongate,  little  compressed.    Head  short,  thick^  with 
tumid  cheeks.     Mouth  small,  horizontal,  the  lower  jaw  included.    Pi»- 
maxillaries  protractile,  little  movable;  maxillary  movable,  not  joined  t0 
the  i>reorl)ital  except  at  its  root ;  vomerine  teeth  present,  smalL    ^ 
membranes  more  or  less  broadly  connected.    Scales  moderate. 
tral  plates.    Lateral  line  comx>lete  or  incomplete.    First  do 
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spines  ;  :iTiai  smaller  than  seeoiKl  dorsal,  witti  two  well-developed  RpineH, 
tlie  firnt  tbe  lunger.  Small  speciesi,  rather  brightly  colored,  {uuh)^;^  eom- 
ptotei  Mtyvfitty^  Kpitie ;  tbe  development  of  the  anal  Bpines  dUtiugui^hiog 
St  from  Bolemoma^) 

TT«.  r,  pliSox  (Coi>o>  J.  &  G. 

Venninion  n^l,  with  fiiirit  small  brown  dorsal  spots;  a  series  of  .similar 
bloe  npots  along  the  lateral  line,  Spinous  dorsal  with  a  dark  blue  bor- 
der; spcond  dorsal  with  a  dark  shade;  eaiulal  eross-barred.  Body  rather 
»l4>nt*  Head  eom[»ressed.  Mouth  terminal,  the  premaxillaries  fieely 
prot  raetile  ;  operetilar  spine  strong.  Cheeks  and  opercles  naked.  Breast 
anrl  neck  scaleless  or  nearly  so.  Scales  rather  larfje,  the  belly  scaled 
like  the  mde8*  Gill  membraties  not  de.siiribed.  Lateral  line  straight, 
'^^^C'sliing  middle  of  second  dorsal.  Anal  fin  small,  other  fins  large,  D, 
X^l  2;  A.  IT,  r>;  scales  5-52-8,   L.  2  inches.  Trinity  River,  Texas,   {Cope,) 

<  ^i^^lftfmnm  phlojr  Cope,  Bnll.  U.  8-  Kat.  Mus.  xvii,  30,  1880.) 


fe-  lU  StllS^mfea  Jordan.— %x*, 

i^ody  blender,  formed  as  ia  Boleomma,     Head  narrow  and  thin,  the 

litic»i:mt  somewhat  pointed,  obliquely  truncate  in  profile.     Mouth  narrow, 

"*^^*^3?e)ntal,  snbinferior,  its  cleft  nearly  reaching  eye;  premaxillaries  little 

-nu^tile.     Lateral  line  extending  to  oj^posite  middle  of  second  dorsal. 

tl<>i}  rather  large.    Opercles,  cheeks,  and  neck  scaly;  breast  naki*d, 

'^*l*  membranes  not  very  broadly  joined;  opercular  spine  sharp*     Fins 

'^Im^r  large;  caudal  emarginate.    Olivaceous,  tessellated  and  speckled 

■  ^^^^V'C;  sides  with  about  8  W  shaped  dark  green  blotches  below  the  hit* 

^•^    line  and  various  <bdler  onesab*>vc;  upper  jmrts  iu  the  nirger  speci- 

*^^«  Hprinkled  with  small  orange  spotj?,  which  are  more  cons[Ucuous 

^^^^*"r  death,  when  the  green  has  faded.    Fins  mottled;  spinous  dorsal 

^^4m  a  band  of  nrangercd  a?M)ve,  and  one  or  two  narrow  dark  ones  below 

A  dark  stripe  forwarcl  and  another  downward  from  eye.     Uead  4^  ; 

^^l*%h  5,    D.  X-12 ;  A.  II,  7 ;  scales  5-i6-7.    L.  2^  iDches.    Georgia  ta 

^^mlnkna:  rather  t^raraon  in  the  ponds  and  streams  of  the  hill  country. 

^  ^**fe©ioiiia  #%i«cFiiw  Jordan,  Auii.  Lye,  Nat,  Hbt,  N.  Y.  1876,  311.) 

Xjili*rttl  liiti*  complete, 

I  ^*  V*  atri|>inni!i  Jordan, 

^^odj  rather  short,  somewhat  compressed  behind.  Head  extremely 
^^ftand  deep,  tlie  snout  very  short  and  abruptly  rounded,  as  in  Dip- 
^^mm.    Eye  large.    Mouth  small,  with  e<pial  jaws.    Cheeks  and  oper- 
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cles  scaly ;  the  cheek  scales  small  and  closely  set ;  a  triangalar  aer 

of  scales  on  temporal  region;   throat  smooth;   neck  above  isUm 

scaly;    belly  clos(4y  scaled.     Fins  large;  spinons  doraal    high^  t 

second  still  higher,  but  smaller  than  the  first,  its  base  about  equal 

the  length  of  the  head;   dorsal  fins  contiguous,  slightly  connecti 

Color  oliviMjeons ;  head  above  entirely  black ;  back  with  8  dark  cm 

bars;  about  11  bar-like  blotches,  somewhat  indistinct,  arranged  aloi 

the  lateral  line;  fins  chiefly  black;  membranes  of  the  second  don 

and  ventral  fins  entirely  black,  that  of  the  spinous  dorsal  with  a  bra 

black  horizontal  bar  at  base,  above  which  are  numerous  distinct  bhu 

oblique  streaks;  anal  with  a  broad  black  bar;  caudal  and  pectoral  fli 

largely  dusky.    Females  and  young  i)robably  paler.     Head  4J ;  dept 

4i.    1).  XII-IO;  A.  II,  7;  Lat.  1.  (not  counted).    L.  2J  inches.    Cm 

berlaud  River;  but  one  specimen  known. 

{Arlina  atripinHiii  Jordan,  Bull.  U.  S.  Nat.  Mus.  1877,  10;  Jordan,  Maa.  Vert« 
2,  2'2:i.) 

77«l.  IT.  simotera  (Cope)  Jonlan. 

Body  short  and  gather  deep.  Head  small ;  the  snout  very  obtoae,  i 
blunt  as  in  J)iplenium.  Cheeks,  opercles,  and  breast  scaly.  Dorsal  fli 
well  separated.  Back  and  sides  each  with  a  series  of  quadrate  blackiJil 
green  blotches;  belly  safti on-color;  upper  parts  sprinkled  with  re 
spots;  first  dorsal  margined  with  orange-re<l;  a  row  of  oval  reil  spd 
across  the  middle  of  the  tin  ;  second  dorsal. with  the  membrane  ehied 
blood  red;  a  black  spot  on  occiput  and  opercle;  adark  strijiedownwai 
and  one  lorward  from  eye;  caudal  fin  brown,  barrel.  Ilead.l;  depi 
4.  1).  X-U;  A.  Jl,  7;  scales  10-52-12.  L.  3  inches.  JTeadwaters* 
the  Tennessee  and  Cumberland  rivers;  an  elegant  and  iH^en liar  specie 
carrying  to  an  extreme  the  gobioid  api)earance  of  these  fishes. 

C  Iftfofttomu  Himotrnim  Cope*.  .Joiirn.  Ac'a<l.  Nat.  Sci.  Pliila.  l8iW,'2ir>:  liyoMtomndimAten 
Vaillaiit  K»*('htT(.'lu's,  K'O:  I>iplvHiuin  nimoterum  Jordan,  Man.  Vtrrt.  tMl.  2,  *i£l,) 

257.-DIPLE$4IU:fI   Rafmosqno. 

(Ffifitufoma  A^Jissiz. ) 

{Diph»ion  R;iliii(*s<iui',  Irhth.  Oil.  HJ^,  37;  typi}  Etheoatoma  hlrnttioiileJi  Raf.) 

Body  elongate,  subterete.     Head  very  short  and  blunt,  with  tarn 

cheeks;  the  prolile  very  convex.    Month  small,  inferior,  horizontaL  Pi 

maxillaries  protracrtile,  little  movable,  joined  to  the  forehead  i 

by  a  slight  frenum ;  maxillary  not  protractile,  adnato  for  ■ 

.length  to  the  lleshy  skin  of  the  preorbital;  lower  jaw  veiy 
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%xi  ^aws  Hirou^ ;  no  tcetli  oa  vomer  or  palatines*  Gill'membranesbroacll^v 
tonueetcil.  Scales  moderate,  roti^h.  Lateral  line  eoraplete ;  no  enlarged 
central  plates.  Dorsil  fluB  large^  tlie  spinous  dorsal  longer  and  lower 
tlian  the  second,  of  abont  13  spines ;  anal  smaller  than  second  dorsal 
'vritli  2  strong  spines,  Yertebraj  (/>.  hlenmoide^)  19  +22,  Coloration 
largely  green*     (^?i^,  two  j  ;rAi<rfi>v,  near ;  dorsal  fin  nearly  divided  in  two.) 

TTO,  D.  Iilenitioldes  (RafO  JoT.^Gretm-9idt4  Darter, 

Dody  stout,  elongate,  little  compressed  j  profile  very  convex.  Eyes 
large,  high  op  and  close  together;  a  longitudinal  furrow  between  the 
Bym,  Month  small,  horizontal,  quite  inferior;  upper  jaw  concealed  in  a 
Airrow  under  the  snout.  St^ales  moderate;  those  on  the  belly  large,  not" 
G^ucous;  cheeks  with  fine  scales;  opercles  with  large  ones;  neck  scaly; 
<*©»t  naked.    Anal  papil  hi  very  large.    Anal  spines  strong;  caudal  ftu 

t^margiaate ;  lower  rays-  of  the  i)ectorals,  and  the  rays  of  the  ventral  sand 
ktiAl  enlarged  and  fleshy  in  the  males.     Color  olive  green,  teasellated 
ibove;  sides  with  about  eight  double  transverse  bars,  each  i>air  form- 
^K  Dfc  Y-shaped  figure ;  these  are  sometimes  joined  above,  fonninga  sort 
^^  Wavy  lateral  band  ;  in  life  these  markings  are  of  a  clear  deep  green; 
•*•«!©«  gpriukled  with  orange  dots;  head  with  olive  stnpes  and  the  usual 
^'^rtc  bars;  first  dorsal  dark  orange  brown  at  base,  blue  above,  becomiug 
at  tip;  second  dorsal  and  anal  of  a  rich  blue  green,  with  some  red- 
;  caudal  greenish,  faintly  barred;  young  and  female  specimens  are 
^T^  or  less  dull,  but  the  pattern  is  peculiar.     Head  4^;  depth  4 J.    D. 
^UX-13;  A,  II,  8;  LaU  1.  65  to  78.     L.  3-5  inches.    Pennsylvania  to 
^^^^*i«aa,  south  to  Alabama;  one  of  the  handsomest  and  most  abundant  of 
•^  Darters* 

_       ^tAawfoBia  hlennioidm  Raf.  Jonm.  clo  Physifiu©,  1819,  4lQ:  Pilcoma  cymnto^ramma 

*»«»ft^  Pro<5.  AofttL  Nftt.  Sci.  Pbila,  1«*60,  327:  HtfQstoma  eytnatofjramtnttm  VaiUaut, 

102;  JonlaQ,  Mftn.  Vert.  222:  Hyontoma  hlrnnioprrm  Co\io  (Joura.  AcimI.  Nal,  8c J, 

^^w  lf*iH,  214)  19  a  form  larger  than  usnal  and  with  ratli<«r  ftmaller  ^alee :   Hymtomii 

AgMsU  (Jlta.  Joura.  Sci.  Arte,  18.>l,  305)  i»  tilenderer,  with  rather  larger 

on  Ihe  body  and  on  the  cheeks,     lioth  grade  into  the  common  fanu,) 

!t$9.-€0TTOGA9TEB  Putnain. 

{Rkeocr^pUk  Joitlau.) 

ia,  BnlL  Mns.  Comp,  Zo5l.  1663^  5:   type  BoUotoma  tesstHutum  Thompson,  not 
or  lleKayO 

^ody  rather  robust,  little  c^mpres^ed*    Head   moderate,  bluntish* 

^^Utli  small,  the  lower  jaw  included;  premaxillariea  protractile;  maxil* 

not  adherent  to  the  preorbital.    Teeth  on  vomer.    Gill  membranes 

tif  aeparate.    Scjiles  ctenoid;  those  of  the  middle  line  of  the  belly 

BalL  Nat  Mas.  No.  IC 32 
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enlarged  and  spinoas,  falling  off  at  times,  leaving  a  naked  strip;  1 
line 'con  tiuuoas.    Dorsal  fins  large,  the  seoond  osoally  smaller  ths 
first  and  smaller  than  the  anal.    Anal  spines  two,  stron^^y  the  fin 
longer.    Size  moderate. 
(Horro^,  sculpin;  yadri^p,  belly.) 

777.  €•  copelandl  Jordan. 

Body  rather  slender  and  elongate.     Head  rather  large  and 

somewhat  narrowed,  resembling  that  of  Boleosama.   Month  small, 

zontal,  subinferior.    Eye  large,  3^  in  head.     Cheeks  naked;  op< 

and  neck  each  with  a  few  scales ;  throat  naked.    Ventral  platee 

*  developed;  scales  moderate,  strongly  ctenoid.    Color  brownish  < 

a  series  of  rather  small,  horizontally-oblong,  black  blotches  ahmi 

lateral  line,  forming  an  intermpted  lateral  band;   back  tessdl 

blackish  streaks  forward  and  downward  from  eye;  ventral  fins  d 

in  the  male;  vertical  fins  with  dusky  specks;  a  black  spot  on  anl 

rays  of  spinous  dorsal.    Head  4|;  depth  5^.    D.  X£- 10;  A.  II,  9; 

1.56.    L.  2^  inches.'   White  Biver,  Indiana;  abundant  near  Indiana 

{Rheocrypta  copelandi  Jordan,  Bull.  U.  S.  Nat.  Mus.  X,  9, 1877:  Bktoergpta  ed^ 
Jordan,  Man.  Vert.  222.) 

778.  €•  potnaml  J.  &  6.  (nom.sp.nov.). 

General  form  of  the  preceding.  Mouth  large,  the  maxillary  rea< 
to  the  pupil.  Snout  convex.  Cheeks  naked;  opercles  closely  8C 
chest  naked;  neck  above  scaly;  scales  large.  Tessellated  above; 
with  ten  square  blotches,  which  are  small  and  slightly  connected 
dusky  band;  spinous  dorsal  with  a  brown  median  band;  second  d 
and  caudal  barred;  entral  in  the  males  dusky;  a  dusky  stri|)e < 
ward  and  one  forward  from  eye.  Head  4 ;  depth  6.  D.  XI-11;  A. 
Lat.  I.  44.  L.  3  inches.  Lake  Cbamplain.  (Described  from  Na 
U.  S.  Nat.  Mua.) 

{Bof^Moma  tcssellatum  Thompson,  Appendix  Hist.  Vermont,  1&53,  31;  not  ot£ 
Cottogatier  teasellatun  Putnam,  BuU.  Mus.  Couip.  Zool.  1863,  5.) 

959.-I1II08T01IIA  Jordan. 

( Jordan,  Pr©c.  Aead.  Nat.  Sci.  Pbila.  1877,  49:  tj-pe  Hadroptema  tAvaumii  Gid.) 

B(Hty  jobust.  Head  large.  Mouth  comparatively  large,  horin 
the  lower  ja^  included;  premaxillaries  protractile ;  maxilhirynoCai 
to  ))reorbitaL  Belly  without  caducous  plates.  Fins  as  in  Alesniii 
anal  larger  thaA  the  second  dorsal.    (etfUj  to  move;  #r«/gay  wum 

779.  tt.  shomardi  (Ord.)  Jordan. 

Bod^^  «tout}  hea^'  forward^  compressed  behind. 
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~^      '  luheail,  Moiitblarffe  and  broad,  thelower  jaw  wide, 

.i,.i.  .*  t  .,^.,a  Uitj  uppLT^  uiaxilluty  rea-cliing  to  the  eye,    Chepks, 

.  and  neck  ae^il^r;  chest  Daketl;  belly  aaked  aateriorly,  sciily  for 

I  a  tllMtanea  ia  fVont  of  the  vent;  scales  rather  large.    Dorsal  fiai»  large, 

the  !ir»t  larger  than  the  second,  which  is  smaller  than  the  anal,  though 

\ — .. .,  .    * »-.  two  dorsal  lias  well  separated;  anal  fin  large,  very  deep,  in 

tiens  (males!)  reaching  to  thecaudalf  anal  spines  strong,  tbe 

ls«t  tlio  larger.    Color  dark,  deusely  but  vaguely  blotched  with  darker;- 

witb  8-10  obscure  blotches,  the  anterior  ones  bar-like;  a  large  black 

.>n  baaeof  spiuouA  dorsal  behind,  and  a  small  one  in  front;  second 

il^  caudal,  and  peek»ral.s  barred;  a  very  strong  black^  suborbiUil  bar, 

id  A  laititdark  liueatongmuz^file*   HeiidSf;  depths*    D.X-ld^  A,  11, 

i^^^B  ^-5tt-lL   L,  3  inches*   Wabaah,  llUnoiH,  and  Arkam^as  Eivers, 

'     nO'rujt  9hnmardi  Gitunl,  Troc*  Acad.  Ni*t.  8cj.  PUUa.  1859,  100;  JDnlnti,  Proc. 
r,  Sd,  Vhilii.  If^T,  41*;  Jorauxi,  Mali.  V«jrt.  tJ!2.) 

9eO*-PEIf€INA  Haldenmu. 

Log  PcrcheB* 

(ftAld^mao,  Journ.  Acacl,  Nat.  Sol.  Pbila.  yiii,  330,  1842:  type  /V«a  ntbuhm  tlaU!.  =: 
Sdttna  c4ipr(>d^M  Xtai. ) 

Body   elongate,  slightly  eompresaed,  covered    with    small    ctenoid 

'►s.      Lateral  line  eoutinuoun;  ventral  line  with  enlarged  platea, 

*    ^.ill  off,  leaving  a  naked  strip.     Head  depressed,  rather  pointed, 

.,  nth  being  small  and  inferior,  overlapped  by  a  tapering,  sub- 

icate^  lilgdike  Hiiout;  npjier  jaw  not  protractile.    Teeth  on  vomer 

!    pfi]iitifle««    Gill  membranes  scarcely  connected.    Dorsal  fins  well 

the  fln^t  the  larger, of  13-15  spines;  the  second  dorsal  rather 

...ilk  the  anal,  which  has  two  spines,  the  first  of  which  is  usually 

rter.      Air-bladder  and  pseudobranchiie  present,  rudimentary* 

Vertt'lirrt*  (P.  mproilen)  10  +  22,     Qeueral  pattern  of  coloration  olivace- 

,  with  ilark  vertical  bands  alternately  long  and  short,     (A  dimiuu- 

u  1  e  uf  PercaJ) 

HoiTv  eloDgater  oornpreiise*!.    Head  long  and  pointed,  depressed  anil 

above,    llanth  small,  quit«  inferior^  the  maxillary  not  re^ich* 

1  oemdy  to  the  front  of  the  eye.    Cheeks,  operclea,  and  neck  scaly  $ 

leaked.    Fins  rather  low.    Color  yellowish  green,  with  about  15 

r^*  dArk  baadB  from  ihv  back  to  the  belly,  these  usually  alter- 

ii  aburter  and  fainter  ones,  which  reach  about  to  the  lateral 
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line;  a  black  spot  at  the  base  of  the  candal;  fins  barred.  Hi» 
depth  6.  D.  Xy-15;  A.  U,  9;  Lat.  1.  92.  L.  6-8  inches.  Great  1 
and  streams  of  the  South  and  West;  the  largest  of  the  darters. 

(Sci<Ena  caprodes  Rafinesqne,  Amer.  Month.  Mag.  1818,  534:  PiUmmm  9tm^fm» 
DeKay,  New  York  Fauna  Fish.  1842, 16:  EikMBtowM  oaprodm^  aedvloM^  mm^fm 
and  himaculata  Storer,  Synop.  Fish.  N.  A.  270-272;  Girard,  Proo.  Acad.  Nat.  Set . 
1859,  66:  Pileama  aemifaaciatum  GUnthcr,  i,  76:  PiUama  cajproie$  Yailliuit  L 
Jordan,  Man.  Vert.  220:  Piletma  oarhonaria  Baird  A  Giraxdy  Proo.  Acad.  Nal 
.rhila.  1853,  387:  Pileoma  carhonaria  Giinther,  i,  76:  PiUtma  earbaumia  Oiiaid, 
10:  Perdna  carhonaria  Girard,  Proc.  Acad.  Nat.  Soi.  Phila.  Id59,  67;  tlie  lai 
variety  from  Texas  with  the  fins  mostly  higher.) 

Yar.  manitoii  Jordan. 

Space  in  front  of  spinous  dorsal  naked;  lateral  bars  short,  mo 
less  confluent,  each  one  not  meeting  its  fellow  of  the  other  side  m 
the  back;  otherwise  essentially  as  in  the  preceding,  with  which  it  i; 
grades.  Chiefly  northwestward;  abundant  in  Wisconsin.  Exan 
intermediate  between  caprodes  and  manitou  from  Potomac  Biver  {B 
Jouy)  and  Illmois  (Forbes). 
{Perdna  manitou  Jordan,  Proc.  Acad.  Nat.  Sci.  Phila.  1877,  53.) 

961.— AI.TORDIU8  Girard. 

Black-sidsd  Darters. 

{Etheostoma  Agassiz;  not  of  Rafinesqne.) 
(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1859,  63:  type  Alvordius  maemlatu9  Girard.) 
Body  rather  elongate,  little  compressed.  Mouth  rather  wide, 
minal,  the  lower  jaw  included,  the  snout  above  not  protruding  bej 
the  premaxillaries,  which  are  not  protractile.  Teeth  on  vomer, 
usually  on  palatines  also.  Gill-membranes  separate.  Scales  sn 
ctenoid,  covering  the  body.  Belly  with  a  median  series  of  enlar 
spinous  plates,  which  fall  off,  leaving  a  naked  strip;  sides  of  h 
scaly  or  not.  Lateral  line  complete.  Fins  large,  the  soft  dorsal  sma 
than  the  spinous  or  the  anal.  Anal  spines  2;  dorsal  spines  10^ 
Vertebrae  22  +  22  (A.  aspro);  17  +  22  {A.  evid^).  Coloration  brig 
sides  with  dark  blotches.    The  most  active  and  graceful  of  the  daitu 

(Dedicated  to  Maj.  B.  Alvord,  who  diecovert?d  ^^Alrordiua  fnaculatus"  at  Fort  QoA 
on  Lake  Huron.) 

a.  VortehrsQ  more  than  40;  dorsal  spines  11  to  15;  palatine  teeth  presmL    (M 
dim,) 
b.  Cheeks,  opercles,  and  ante-dorsal  region  entirely  scaleless;  headi 

largo;  lat.  1.  75-80 m 

bb.  Cheeks  covered  with  fine  scales;  opercles  with  larger  ones, 
c.  Jlead  very  slender,  with  long  acuminate  mnzzle;  jaws  neailyaar 
fore  dorsal  scaled;  lat.  1.  65-70;  lateral  blotches  amaU,  < 

00.  Head  stouter,  with  wider  muzzle;  lower  Jaw  inolndetf-. 
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>•  Cheeks  naked;  operclea seal}"  above  onlj;  space  before  dorsal  oaketl;  mnzzlo 
blatjt. 

J«  Ventral  eliii^lds  nio<lerat4? ;  colora  dull,  plain....-.*, cragmiH, 

4fif.  Vi«utral  nUitilda  very  large,  4  or  3  LtmeB  the  ^i^eof  the  onlioar j  acalefl ;  colors 

lirilliaiit  •--*-....-...,..* .*..-.. vntiaiiui. 

I^HTUhTW  Itas  thati  iO;  dorsal  aptues  10  or  11 ;  paUtine  teetb  ob^lere ;  males  wJtb 
the  lower  iluB  tuberoabite  in  spring.    {Erico^ma  Jordan. )....eiH{iM,/a«ciaiif«. 

VertebrtF  more  than  40;  doraal  apines  11  to  15;  palaiiue  U*vtb  preiieiit*    {Ah^orditts,) 
h.  Cbecks  ttudup<*rclca  t5ntiruly  ftcatclcH^;  beiul  very  km^  and  largo  ;  lat.  L  75  to  iSO, 

9^SM*  A*  iiiacraee|»lialas  (Cope)  Jor. 

Hudy  elongate.    Ueml  long  and  large  j  month  rather  large,  maxillary 

^^elitug  to  opposite  anterior  margia  of  orbit.    Eye  shorter  than  snout, 

^i  in  bead.    Ventral  Hhields  twice  as  large  as  other  scales.    Head,  neck, 

kiid  chest  without  scales.    Color  light  brown,  with  a  slightly'  undula- 

»n|?  whitish  band  from  npper  angle  of  operele  to  caudal  peduncle ;  back 

'itli  dark  (piadrate  epots ;  side^^  with  0  blackish  longitudiiml  spots, 

i^lternating  with  smaller  ones;   streaks  downward   and  forward  from 

r©  -  vertical  flnK  somewhat  barred;    Kpinous  dorsal  with  a  median 

►Irtokish  band;  head  siK)tted  above.    Head  aj;  depth  7.    D,  XV-IS; 

^*  1 T,  11 ;  scales  11-77-15.    L.  3  inches*    Ohio  Valley ;  not  v6ry  common. 

^  ^  iheoBioma  macrotc^halum  Cope,  Trana.  Am.  riiilos,  Soc.  18G6,  401]  Jordau,  Man. 
rX^  ed.«,  SSO.) 

Cbpoln*  coven^d  witb  fSnr*  scalew;  op4?rclei4  with  larger  onca, 
^L  Head  very  8leud<:r,  with  luii^  acuiniuatc muzzle;  jawa  nearly  e<iual;  apace  be- 
fore doraal  scaled;  lat.  I.  65  to  70;  lafi^ral  lilokrbea  atualli  quadrate, 

^^^«  4*  Iftaoxoccplialus  (Nelson)  C^ope  «&  Jurdau. 

l^<Hly  rather  slender,  compressed.    Head  extremely  long,  narrow  and 
^3t*^riDg,  the  snont  very  acuminate.    Mouth  large,  the  maxillary  reach- 
Ia]  the  eye ;  the  lower  jaw  tiuusuully  naiTow  and  long,  scarcely  shorter 
ttj  upper*     Eye  about  equal  to  snout,  4|  in  head.    Cheeks,  opercles, 
**1  UH^k  with  small  scales j  chest  naked.   Color  yellowish  brown,  some- 
'^sit  ttJf  in  ^1.  anpro^  but  the  lateral  spots  smaller  and  more  numerous, 
'  **Hdmte  in  form;  a  small  blackish  spot  at  each  end  of  the  lateral  line. 
*^<2Ud  4  5  depth  5^.     D.  X 11-13  ;  A.  11, 9;  scales  12-G8-14.    L.  4  inches. 
^^liana  to  Ivansasf  not  common. 

^^ Mtk^MtQfAa  phatot^phalum  KolsoQ,  Bulk  lUa,  Moa,  Nat  Hist*  i,  35,  1876;  Jordaii| 
I,  Vert.  E<Lifd,  til,) 

lln»il  nUmtiT,  with  wider  muszle;  lower  jaw  inclnded. 

^9«  A*  ftfipro  Cope  d^  Jon] an — Black-mded  LarUr. 

liody  rather  elongate,  fusiform,  compressed  behind.  Head  moderately 
*** Ungate,  leHS  pointed  thau  in  some  of  the  species*  Mouth  moderate, 
^*^«3  lower  jaw*  inchided ;  maxillary  reaching  just  past  the  front  of  the 
^y^    E^^  about  equiU  to  snout,  4  in  head.    Gill-membranes  littto  con- 
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nected.  Lateral  line  straight,  prolonged  forwards  to  the  eye.  Ope 
with  rather  large  scales ;  cheeks  covered  with  very  small  ones,  i 
are  scarcely  visible;  breast  naked;  neck  naked,  or  more  or  less  » 
body  otherwise  entirely  scaly,  the  scales  small  and  roagh.  Strav 
low  or  greenish,  with  dark  tessellations  and  marblings  above,  and  ah 
large  dark  blotches  along  the  sides,  which  are  partly  conflaent^  thus  i 
iug  a  moniliform  band ;  tins  barred.  Head  4 ;  depth  6.  D.  XIII  to '. 
12 ;  A.  II,  9 ;  scales  9-C5-17.  Ohio  River  to  the  Upper  Missoari,  eb 
northward ;  one  of  the  most  cnrions  and  elegant  of  the  darters. 
coloration  varies  much  in  intensity  with  differences  in  snrroandi 
Specimens  from  the  Ohio  Valley  slenderer  than  the  typical  form, 
narrower  head,  scaly  neck  and  paler  colors,  form  a  slight  variety 
proaching  A.  phoxocephahis, 

(Etheostomahlennioides  Kirtland,  Bost.  Jonrn.  Nat. Hist.  1839, 340~iiot  of  RAfina 
EiheoBioma  blennioides  Vaillaiit,  I.  c.  57 ;  Cope  &  Jonlan,  Proc.  Acad.  KaU  Sci.  I 
1877,  51:  JlrortUus  maculatus  Jordan,  Man.  Vert.  e<l.  2,  2^,  probably  not  of  Gi 

who  describes  the  head  as  scalelcss.) 

784.  A.  nevisensis  (Cope)  Jor. 

<<  This  is  an  elongate  iish,  with  ninzzle  obtuse  in  profile,  as  well  as  i 
viewed  from  above.  Cheeks,  operculum,  and  middle  dorsal  line  so 
Ventral  lino  without  spinous  scales ;  one  only  being  presi'nt  in  the« 
physis  of  the  'coracoids'.  Anal  fin  with  base  a  little  shorter  than 
nous  dorsal;  the  species  may  really  be  a  PwcUickthtfit.  First  dc 
moderately  elevated ;  second,  peculiar  in  spinous  ray,  well  seiian 
from  the  first  dorsal.  Caudal  fin  slightly  forkeil.  Ground  color  al 
yellowish,  crossed  by  0  dark  chestnut  quadrate  spots  on  the  median  I 
which  are  wider  than  their  interspaces  and  are  connecteil  at  their  € 
by  au  undulate  chestnut  band.  Below  the  latter  a  similar  longitad 
baud  on  the  anterior  half  of  the  boily.  Six  quadrate  bhick  siwtson 
sides,  with  a  small  spot  between  each.  A  dark  band  from  end  of  n 
zle  to  scapula  ;  below  it  on  operculum,  a  silver  spot.  A  black  bar  be 
eye.  Belly  white.  Caudal  and  second  dorssil  distinctly,  petrtoral 
ventral  faintly  black  barred.  A  series  of  black  spots  along  niidiD 
first  dorsal."  llcail  4-3  :  depth  4J.  D.  XIII-I,  11^ :  A.  II,  8;  scales »- 
II.     L.  :\\.     (Cojn\'^    ^laryland  to  North  Carolina. 

(  Ifadroptcrua  manthitnfi*  Gnl.  Proc.  Arad.  Nat.  Sci.  Phila.  I'^oQ ;  not  Jfr.  MMi 
(ird.  :  Klhroittnma  n(viKCttf*e  Cope,  Proc.  Amer.  Philos.  Soc.  Phila.  lr<70,  Stfl.) 
hhh.  Choi'kH  nnked  ;  opcrcles  waly  alH»ve  only ;  space  before  dorsal  Dak<*d ;  I 
d.  Ventral  nhieUls  niiHlerate  ;  colors  dull,  plain. 

•  The  tyi>08  of  this  species,  lately  e^caniiifed  by  n«,  seem  to  be 
$eHm$;  ch(H>k8  with  rather  large  m^ales;  middle  of  breast  withfl 
Jai^.    Scaler  7-06-12.    D.  XIV-1'2 ;  A.  II,  9.    Muylud. 
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ly  Atoafer  amX  more  oompres.sed  tlian  in  A*  a^pro.  Head  stout; 
an  in  A>  n^qrro^  the  miixniaiy  leaching  front  of  eye*  Outer  tec^tli 
ly  enliir^d.  Obeoks  entirely  naked;  opercles  Rcalyj  breast  and 
ir  part  of  neck  aralelewH;  v'enti'al  Bliiolds  moderate?*  Coloration 
^lliLlly  a«  rn  A.  «Mf/irOy  the  blot^lies  rather  faint  and  band  like*  Dt^ptli 
•I,  I)  XI-12;  A-ir,  8;  scales  T-5tJt-7.  K  3-4  inchen*  Biveii* 
>rcli  utiil  Soutli  Carolina. 

^Uiiiim  XAt.  Ca]yf\  Proc.  Acwd.  Njit.  SpL  PhiFfi.  IH70,  2<>1  (ijot  Bn4rtip- 
a.  I:  JorJAn  &  Brftytou,  BuIL  xii  U.  8.  Nat.  Muh,  1876,  12.) 

itml  iilitelcU  very  l&rg«,  4  or  5  tlinoa  the  9126  of  tlie  ordinary  acules;   oalora 
brililjuit, 

A.  ^nriittns  (Kirl.)  Jor. 

Ay  nHMJenitcly  elongate;  deejier  than  in  A>  oJipro,    Head  rather 

ami  Htout-    Mouth  large,  the  maxillary  reaching  the  eye;  lower 

ireely  shorter  than  upper;  outer  teeth  j«oinewhat  enlarged.    Eye^ 

ilc^  about  as  long  an  ^inout,  «^j   in  head.     Head  naked,  M'ith  the 

Iptioti  nf  a  few  8cale«  on  the  upper  anterior  j>art  of  the  operele; 

and  breast  scaWess.     Ventral  shields  larger  than  in  any  of  the 

S|ieciei9;  four  times  hsk  large  m  the  other  ncales,  (i  to  8  in  number, 

radiating  j>oint-s*     Coloration  bright  olive,  the  back  with 

>..,  ,Q  ero8s  bar«;  the  sidea  with  broad  browninh  shades;  black 

an  week  and  on  operclo;  blackiHli  bars  downward  auc\  forward 

jgmi  Ads  barriMt,  the  spiuons  dorsal  with  a  black  band*    Accord* 

to  T>r.  Kirtland,  the  male»  are  further  variegated  with  blue,  green, 

Itige-     HciHl  H3;  depth  5,     D,  Xn-12;  A.  II,  S;  .scales  7-o3-9. 

Pennttylvania. 

»4  vitriatum  Kirtliuid,  Boat.  Jotirti*  Nut.  Hist.  1840,  274:  Ethtw/hma  prita- 
rf  MSa  CoiM%  Proc*.  AoiuLXat,  Sci.  Pljilu.  IH;H.  p,  UIW  :  f  Ahonliuft  mamlatn^i 
n»c  Acait  NaL  Scl.  PhiU*  18511,  CH:  EthMtatoma  ptltatum  Viiilbtit,  1.  c.  01: 
\  jpriUtim  Jordan^  I.  c.  1420.) 

than  4'!;  ilorsnl  Hplnos  10  or  11;  pilatitift  tfteth  nhaolete;  males  witli 

>  Am  eWMeff  JctnUu  ^  Cop43lll1KL 

Jy  mcMlenite,  Botnewhat   eompi^s«ed.     Head  heavy,  the  profile 
wmt^ex.     Eye  rather  large,  high,  34  in  head*    Mouth  moderate, 
lb' *    i'«-rr-Tt\  rhe  lower  jaw  im-lndod  ;  maxillary  reaching  fiont  of 
if}  above,  and  throat  naked  J  Oijcrdes  with  rather  Uirgo 

rentnil  plates  little  enlarged.    Fins  large ;  second  dorsal  lower 
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than  anal,  but  with  longer  base.  Coloration  extremely  bnlliamt ; 
oltvaceoua  abpre,  tessellated  with  dark  j  sides  with  abont  7  biH>ad 
verse  bars  extending  &om  below  the  lateral  line  on  one  side  across  Ibi 
back  and  down  the  other  side  j  these  bars  are  wider  than  the  eye  aD< 
are  connected  along  the  lateral  line  by  a  faint  bbiek  stripe.  In  the  femal^ 
these  bars  are  blaek  and  tbe  intervening  spaces  yellowish.  In  the  mal^ 
the  bars  are  of  a  dark  rich  blae-green  with  metallic  lustre  |  the  oaa 
necting  longitudinal  line  grcenishbronze ;  just  above  this  line 
luminous  yellowish  streak,  and  above  in  e^ch  of  the  interspaces  bet 
the  bars  is  a  bright  blotch  of  bmnze-red ;  entire  lower  parts  of  the 
of  a  bright  clear  yellow,  which  becomes  on  the  under  side  of  the 
throat,  and  branehioi$tegals  a  bright  orange-red;  blackish  green st; 
downward  and  forward  from  eye ;  cheeks  orange-red,  the  color  of  iron 
rust ;  dorsul  fin  orange-colored,  with  a  bright  bronze  edge,  a  Idackish 
spot  on  the  last  rays  j  second  dorsal  and  caudal  pale  orange;  twobrighl 
yellowish  spofjs  at  base  of  caudal;  anal  bronze,  with  a  blue-black  sha^t 
iug ;  ventral  tins  dark  blue-black ;  pectorals  faintly  oransre-  Males  with 
the  rays  of  the  ventnil  and  anal  iat}^  covered  with  smidl  corneous  tulier 
cles,  exactly  as  in  some  Ci/prinida*,  Female  and  alcoholic  specime 
show  little  of  tlie  bright  colors,  altl tough  the  same  pattern  Is  p: 
The  spinons  dorsal  has  a  dusky  spot  on  its  ]KKsterior  rays,  and  thej 
are  destitute  of  the  dark  bars  found  in  the  other  species  of  Al 
Head  ^;  depth  5J.  D.  XI-lOj  A,  H,  8;  scales  ^-03^9.  L.  2-^  in< 
White  Eiver,  Indiana}  locally  abundant f  one  of  the  most  brilUi 
fishes. 

{AlvordhiH  <Ti(fra  Jordan  &  Copland,  Proc.  Acad.  Nat,  Soi.  Philu.  1877,  61; 
fciifcw  Jordan,  Bull,  U.  8.  Nat,  Mns,  3E,  8,  1^77.) 

1§§.  A«  fasciatiis  (Grd.)  Jor. 

"It  has  the  same  blennioid  aspect  as  its  congener  {AtrordiuJi 
the  total  length  of  the  specimens  observed  measuring  about  two  iu 
and  a  quarter,  the  head  entering  in  it  four  times  and  a  half.  The 
of  medium  size^  subcircular;  the  diameter  being  contained  4  tii 
the  side  of  the  head.  The  first  dorsal  is  lower  and  longer  than 
second,  to  which  it  is  contiguous.  The  anal  is  well  developetl,  ratbef 
deeper  dmn  the  second  dorsal  but  shorter  upon  its  base.  The  eaoda^ 
fin  is  subtruncated.  The  ventrals  and  the  pectorals  are  of  modi 
development,  their  tips  being  nearly  even.  The  rays  are  D.  X.  Ill 
I,  8;  the  scales  are  small,  deeper  than  long,  posteriorly  roundud  o1 
minutely  pectinated,  whilst  theii*  anterior  maigin  is  truncated^  ex 
iug  numerous  radiating  ridges  upon  the  latter  section  only*    Th^ 
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lAiki^  afiur  the  faHLiou   of  tbe  Scianoitlsj  msteatl  of 

itiHi  SI  r  irs,  they  constitute  transverse  oblique  faeries.    As  to  tJie 

ion»  it  is  but  imperfectly  preserved.    Transverse  bands  of  deep 

itit  alternate  with  iivhit^e  or  yellowish  ones*    These  bunds  or  (ki^- 

better  <Iefined  l>elow  the  lateral  Hue  than  above  it,  where  they 

ituctitiies  interrupted.    The  head  is  brown,  with  a  vertical  bhick 

04^nMid  the  orbits.    The  fins  are  yellowish  ^  unicolor,  exeept  the 

lor&alf  which  Is  margined  with  black.    Bnring  life  we  imagine  this 

la  be  one  of  the  pi-ettiest  inhabitants  of  the  fresh  waters  of  this 

Inetit -^    ( Girard,)    Chihuahua  River,  Mexico.    The  types  of  this  spe- 

lo^t,  bat  it  is  doubtless  closely  allied  to  A,  evides. 

^m/ateiatw  Gimnl,  Prcx:.  Acail.  Nut.  8ci.  Pblla.  18CD,  101.) 

M!|.-UAI>KOPTE»irS  AgftMiE. 

{ffypokOMun  Co|>e:  jHeiriopctca  VaiUarit,) 

Amff.  Jottni.  S*d,  Artii,  1854,  305;  tjfjw  lladropUTuit  tHifro/tt»ciatits  Ag*) 

getitui  di0ers  from  Almirdiua  only  in  the  absence  of  the  caducous 

|ilaiei$,  Use  belly  being  covered  with  [persistent  scales,  similar  to 

on  the  sides.    (li'V^'M  strong;  :r-e/?*Jy,  fin,) 

1 1  11..  1  tr,,.,   y^tj  ^tualler  tliau  tlio  ntwond  *lor»Al. 

i-  It*  tiiort*  tUiiti  75  in  tlii?  lateml  line ;  body  df)»gate»  little  compreflaetl  j 

1',  A  »  -15.     {lijtp^Hommt*  Cop«, ) 

I.  aiirfifitlacii9  (V*>ii*^)  Jon 

11  elongate;  caudal  i>edunele  slightly  contnicted;  orbit  smaller 
limgth  of  muzzle,  4  in  bead|  excluding  the  opercular  spine;  man- 
shorter  than  inuzx,]^:  cheeks  and  open-ulum  covered  with  small 
i;    acah>s   very    small,  covering    the   ventral   line;    gular  region 
i;  thlnl  dorsal  ray  longest,  tin  outline  rapidly  descending  x>oste- 
fj  llrst  anal  ray  below  first  of  second  dorsal;   caudal  fin  even, 
i-bwwn  above,  with  a  series  of  small  round  bi'own  spots  nearer  to 
of  the  dorsal  tin  than  the  lateral  line ;  the  hitter  traverscil  by  a 
ek  band,  which  passes  on  sides  of  head  around  muzzle;  below 
dtron  yellow  ;  fins  unsiJOtted*     Head  4:^ ;  depth  G.    D*  X\M5; 
,  II ;  l4it.  L  about  85,    L*  ^  inches.    (ro|i<?.)    Headwaters  of  Ten- 
kRirer. 

amranHnnitt  Qapft,  Jonrn,  Acart*  Kat,  ScL  Plilla,  1800,  211 :  lltfpokomus 
tp*^t  I'roti,  Aiu«r.  Phili>«,   Sao.  It^Oi  451 :  MadropUrm  aurantiacw  Jur- 
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tj,  leas  tbau  60  io  the  liitrral  Uu©;  Uudy  robnat,  mons  ar  lws«  comiirt'Wied ; 


Soo.  1670y  451:  type  Cottoyatttr  uuraittiat!U9 
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700*  H.  nigrrofasciatns  AgoBaiz.'-CrawUa-hottom. 

nead  and  body  stoat  and  heavy,  the  body  compressed.  Moath  moder 
ate,  the  maxillary  reaching  front  of  eye;  63-6  moderate,  4  in  hesd. 
Scales  rather  large.  Fins  all  large.  Breast  nsually  naked,  bat  some- 
times closely  scaled;  scales  on  the  median  line  of  the  belly  somewhat  en- 
larged, but  not  caducous  nor  especially  spinous.  Dark  olive  above,  with 
blackish  markings;  sides  with  verticiil  bars,  somewhat  diamond-shaped, 
but  quite  narrow;  these  acute  above  and  below,  more  or  less  oonfloeiife 
along  the  middle,  about  12  in  number;  the  bands  dark  greenish,  vaiy- 
iug  to  jet  black,  most  distinct  near  the  middle  of  the  body  and  hroadeil 
behind;  inner  half  of  each  of  the  vertical  fins  black;  oater  half  more  or 
less  speckled  and  barred;  top  of  head  black,  a  black  band  through  cje 
and  snout,  and  a  dark  vertical  shade  below  the  eye;  a  small  black  spol 
between  two  smaller  ones  at  base  of  caudal  fin.  Head  4;  depth  o.  D. 
XII-12;  A.  II,  10;  scales  7-4>8-15.  L.  4  inches.  Bivers  of  the  Soathen 
States  from  South  Carolina  to  Louisiana;  one  of  the  largest  of  tke 
darters. 

(Agaosiz,  Amer.  Jonni.  Sei.  Arts,  xvii,  305,  1854;  Jordan,  Ann.  Lye.  Kat.  Hist.  X 
Y.,  1H77,  'SIO:  rJesioperca  ancepH  Vailliint,  1.  c,  it/:  Alrordiiu  $piUmami  Hmy,  Ptm: 
U.  8.  Nat.  Mils.  1880,  401,  from  Chickasawha  Rivor,  Mi8sit«8ippi,  specimras  withtbi 
eye  larger,  the  sDOut  more  poiuted,  the  flus  higher,  and  the  color  Tery  dark.) 

363.-IVOTH03rOTi;S  AgasHiz. 

Blue-breasted  Darters, 

(Agassiz,  Bull.  Muh.  Comp.  Zool.  18(53,  i,  3:  type  FAheostoma  macuJatum  Kirtlaud.) 

Body  robust,  or  rather  elongate,  coinpresseJ.  Mouth  teruiinaU  mod- 
erate; the  lower  jaw  somewhat  included;  i>remaxi]laries  not  ]>rotnictile; 
maxilhiry  movable.  Teeth  strong,  present  on  vomer  and  palatineSi 
Gill-membranes  scarcely  connectetl.  Scales  moderate  or  small,  ctenoid; 
those  of  the  middle  line  of  the  belly  not  enlarged,  i)ersi8teut.  Latond 
line  well  developed,  nearly  straight.  Fins  large^  with  strong  spines; 
first  dorsal  longer  and  larger  than  the  second  with  10  to  15  spines:  anal 
with  two  strong  spines,  the  anterior  usually  the  larprer.  Coloratm 
often  brilliant.  {^uOu^,  prominent;  vwro?,  back,  in  allusion  to  the  huge 
size  of  the  dorsal  tins,  the  name  given  in  opposition  to  CatonotufiJ) 

u.  Head  Hbort,  the  mnz/.lo  abrnptly  deciirved;  lat.  1.  52;  dorsal  spines  10  to  IS:  iM  . 
dark-edged. 

791.  !V.  camnrus  (Cope)  JoT.—Iilue'breasted  Darter. 

Body  stout;  head  short;  muzzle  abruptly  decurred,  the 
what  inferior;  lower  jaw  included.    Caudal  broad|  tnmeate 
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ive  or  mackiRh,  with  au  obncure  band  of  a  paler  «lia*le ;  lielly 

'i-r  ;  brt'OHt  and  thr*>at  clex*p  rich  blue;  sides  pmAi.sely  spriukled  with 

son  i!ot«;  these  «poti*  sometimes  arranged  in  short  longitudinal 

of  threea  and  four^;  series  of  olivaceous  lines  along  tho  rows 

tf€  *i»fcleH;  Jlrst  don^il  with  a  black  spot  at  ba«c  in  front  and  a  crixn* 

mou  ariL*  on  tht)  margin  between  the  flr^t  and  second  ray^;  second  dor- 

Kil^    i*iiii«]al«  and  anal  crimson,  bordered  with  ye^ow,  which  again  is 

iMirrlcretl  with  black  or  darkbluo  on  the  edge  of  the  fln;  the  crimson  is 

•**2^  next  the  yelJovr^  pectoral  and  ventral  fins  with  a  broad  red  mar- 

F«*niah^s  less  distinctly  marked;  olivaceoas,  somewhat  barred. 

•I  45   depth  4}.     D.  Xl-i:4;  A.  11,8;  scales  7-.j3-8.     L.  24  inches. 

•   to  Timnes^iee  in  clear  streanis;  one  of  the  most  elegant  members 

p<0r  tliiA  iiioHt  beautiful  genus. 

,^  vi^murtui  Cc»po,   Proo.  Aiii,  PljiIo».  80C.  PhHii*  1*^0,  2B5:  Xothonatut 

^,..   iloiMl  r»t1ii*t  long  antl  pulutiMl;  lunxzle  uot  decurved* 
iw   t>orwU  vpinus  10  Uf  td. 

r.   f^iale*  »mskU ;  luteml  line  55  to  65;  fitia  not  dark-edgod. 
d.   llotljr  dleodt^r. 

7 1»  ^*  IV.  Mifilinlllttitil  (Capo)  Jor. 

Body  clougutis  with  dorsal  line  not  elevated,  and  the  caudal  peduncle 
'  lli^ad  tlat^  acuminate,  the  front  desceiuling  very  gradually, 

'Jiirisiugasgradually  to  itsextremity;orbifcrather  large,  equal 

Miiuiit,  4  in  head;  end  of  maxillary  reac^hing  front  of  pupil;  teeth 

iii^r  row  larger.    Pins  generally,  especially  the  caudal,  short ;  latter 

'd;   first  dorsal  much  clougate;    first  anal  spine  very 

,     ^   ...  .  lan  above  black,  shatling  to  dark  olive  below,  and  with 

irrow,  wavy,  leather-colored  dorsal  band;    throat  tuniuoise  bloe; 

<«  and  dorsal  region  marked  with  small  circular  spots  of  bright  cnm- 

flarly  dts[M».sed,  and   iu   considerable  number;    first  dorsal 

^,  with  a  black  spot  at  base  anteriorly  and  a  dark  8h:ide  through 

die;  second  dorsal  blood-red^  without  boixler;  caudal  with  two 

e  ericuiM)u  eipoU  confluent  on  the  middle  line  of  the  tail  at  its  base^ 

M>ot  border;  |R*ctorals  and  ventrals  not  red -bordered ;  leraales  dull, 

\i  thi5  fins  blaek'barretl  and  not  crimson.    Head  4 ;  depth  5^.    1>*  XII- 

A,  II,  d;  scales  l*-r>8-10,     L,  2^  inches.     South  Fork  of  Cuml>er- 

I  Blver,  Tenn.    (Cope,) 

Proc.  Am,  PhUoB.  8ot\  Pliiln.  WO,  «264:  NQlhomM 
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dd.  Body  comparatiyely  deep,  oompiesaed. 

793.  N.  macnlatiis  (Kirtland)  Ag. 

Body  moderately  elongate,  deep,  and  compressed.    Head  long  m 

rather  i)ointed.    Month  rather  large ;  jaws  equal.   Dorsal  fin  elevau 

the  longest  rays  reaching  candal.    Olive  green }  sides  with  rather  lar, 

spots  of  brilliant  carmine ;  vertical  fins  more  or  less  barred  with  v 

and  white.    Head  4 ;  depth  4f.    D.  ]!QI-13;  A.  H,  8;  Lat.  L  60. 

2i  inches.    Mahoning  Eiver,  Ohio ;  not  yet  recognized  elsewhero. 

(EthfosUnna  maculata  Kirtland,  Boat.  Jonm.  Nat.  Hist.  1840, 276:  B,  mmculmtm  Sum 
Synopsis,  270:  Hothonotua  maculatu8  Agassiz,  Bull.  M.  C.  Z.  1863,  3:  AotJkoaotw  mm 
latu9  Jordan,  Man.  Vert.  225.) 

cc.  Scales  larger;  lateral  line  43  to  47;  body  stout. 

794.  N.  mflllneatus  (Cope)  Jor. 

Stouty  the  dorsal  line  elevated  and  descending  regularly  from  the  \m 
of  the  first  dorsal  to  the  end  of  the  muzzle.  Muzzle  short,  regnlari 
conic,  about  equal  to  eye,  which  is  smaller  than  usual,  4^  in  hen 
Dorsal  well  developed ;  caudal  peduncle  deep ;  caudal  fin  small,  tnn 
cate.  Scales  large.  Color  pale  olive,  with  numerous  narrow  long 
tudiual  lines,  each  on  the  adjacent  margins  of  two  rows  of  scales;  tha 
lines  include  a  number  of  quadrate  spots  of  a  mahogany  or  brick-re 
color,  which  alteiiiate  with  each  other,  but  are  not  regular  in  positio 
or  number;  pectoral  region  bright  turquoise  blue;  belly  bright  reddis 
orange;  head  with  two  longitudinal  mahogany -colored  bands,  and  a  »pc 
of  the  same  below  the  eye;  live  red  spots  on  each  side  of  the  head,  on 
on  operculum,  preoperculum,  suboperculum,  and  on  each  lip;  fins  a! 
broadly  crimson-bordered,  the  anal  and  caudal  with  narrow  blae 
edging ;  two  orange  areas  at  base  of  caudal ;  anal  vermilion,  with  jd 
low  base  and  bliuik  margin  on  posterior  half.  Females  more  olivaoeon 
obscui-ely  barred  and  with  the  fins  speckled.  Head  4 ;  depth  Ai,  I 
XI-12;  A.  II,  8;  scales  6-45-7.  L.  3  inches..  French  Broad  Rivw 
Warm  Si)ringa,  N.  C.    (Cope.) 

(PcccUichthys  rM/J/i/iai/M^Cope,  rroc.  Am.  Philos.  Soc.  Phila.  1870,  2t)7.) 
hb.  Dorsal  Hpiucs  14  ;  scaloH  Bmall;  lat.  1.  5:{;  back  not  arched. 

795.  N,  vialBaeratas  (Cope)  Jor. 

Body  fusiform,  stout.    Caudal  peduncle  very  deep.     Dorsal  oatiii 
scarcely  arched :  top  of  head  gently  and  regularly  curved  to  tlM  l| 
of  the  muzzle,  much  as  in  N.  sangnifluuH.    Orbit  four  times  in  Uwf*fc^ 
head,  equal  to  muzzle.   First  dorsal  not  low;  caudal  tniiMHita|yi 
anal  small ;  scales  small.    Color  light  olive^  witii  about 


86.   PEBCIDiE — ^NANOSTOMA.  509 

ur  olive  bars  on  tbe  sides,  which  are  interrapted  above  the  lateral  line ; 
&w  irregular  crimson  dots  on  the  sides.  Fins  uniform,  transparent, 
)ept  the  first  dorsal  and  candal ;  the  former  has  a  median  series  of 
L  spots,  the  latter  is  pale  orange,  with  a  black  margin ;  no  cross-bars 
fli&B  in  the  male;  second  dorsal  with  a  black  margin.  Head  4; 
pth  4i.  D.  XIV-13;  A.  U,  8;  scales  8-53-9.  L.  2  inches.  French 
oad  Siver.    (Cape.) 

PkmMiekihys  9»<ji0ra(N«  Cope,  Proc.  Am.  Philos.  Soc.Pbila.  1870,  266.) 

,  Speeies  incomplotely  described. 

The  following  species  have  not  been  recognized  since  their  original 
MMsription.    They  i)erhaps  belong  to  Nothonotus. 

%%•  M.t  tessellatus  (Storer). 

**Body  oblong.     Head  gibbons,  less  than  one-fourth  the  length  of 

k  body.    Lateral  line  straight.    Top  of  the  head  and  npper  portion 

I  sides  of  a  greenish-brown  color;  8  or  10  transverse  bluish  bands 

t  file  sides ;  the  inten^als  between  these  bands  are  yellowish,  and  in 

I  eentre  of  each  is  a  bluish  rhomb;  a  black  blotch  at  the  base  of  the 

1;  the  lips,  opercles,  and  rays  of  the  first  dorsal  gamboge-yellow. 

XII-13;  P.  13;  V.  I,  5;  A.  II,  10.     L.  3  inches.     Florence,  Ala. 

ht  in  running  water.''    (Storer.) 

Uswellata  Storer,  Proc.  Dost.  Soc.  Nat.  Hist.  1845:  E,  tesseUata  Storer, 
,873.) 

!•  li«f  clnerens  (Storer). 

'Body  oblong,  compressed.     Head  gibbous  directly  over  the  eyes. 
\  upper  portion  of  the  sides  is  of  a  light  yellow  color,  crossed  longi- 
by  3  or  4  cinereous  interrupted  narrow  bands,  one  or  two  of 
commence  at  the  snout,  the  others  back  of  the  head,  and  are 
snterior  to  the  tail ;  between  these  bands  is  a  series  of  longitu- 
-arrang^d  oval  blotches,  of  a  similar  color,  and  from  these  bands 
end  obliquely  backward  and  downward  to  the  abdomen  narrow 
rerse  lines;  lower  portion  of  the  sides  yellowish-white;  first  dor- 
margined  with  red;  second  dorsal  and  anal  variegated  with  red 
D.  XI-13;  P.  15;  V.  I,  5;  A.  II,  8.     L.  3-4  inches.     Florence, 
Caught  in  deep,  still  water  when  fishing  for  perch.^    {Storer.) 

t  eimerea  Storer,  Proc.  Boat.  Soc.  Nat.  Hist.  1845:  E,  cinerea  Storer,  Synop- 

964.— IVAIVOSTOJfIA  Putnam. 
L  Jcidaa,  BnU.  U.  S.  Nat.  Mas.  x,  7, 1877 :  type  PcBoiHokihy$  zonoZm  Cope. ) 

greatly  compressed.     Mouth  small,  subinferior. 
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the  preinaxillaries  not  protractile.  Yomerine  teeth  veiy  fiaeb 
wanting.  Scales  large.  Gill-membranes  broadly  eonnecled;  ni 
larged  ventral  plates.  Lateral  line  complete.  Dorsals  well  scpM 
the  second  larger  than  anal,  higher  and  shorter  than  qpiiioiis  do 
dorsal  spines  abont  10;  anal  spines  2.    {¥a¥o^j  smidl;  tfr«.tta,  moath. 

a.  Cheekfl,  opercles,  and  throat  closely  scaled. 

708.  N.  zonale  (Cope)  Jor. 

Body  slender,  somewhat  compressed.  Head  small,  rather  short; 
mouth  small,  snbinferior.  Snont  decnrved,  rather  obtuse,  mai£ 
not  reaching  front  of  eye.  Cheeks,  opercles,  neck,  and  throat  ek 
scaled.  Eye  rather  large.  Teeth  veiy  feeble,  thoee  <mi  the  Tomer 
evident;  probably  none  on  the  palatines.  First  dorsal  well  devdo 
separated  from  the  second,  which  is  higher  and  shorter  than  the  i 
ous  dorsal,  and  considerably  larger  than  the  anal;  caudal  emacgii 
Bright  olivaceous  above,  golden  below;  6  dark-brown  quadrate  d( 
spots,  which  counect  by  alternating  spots  with  a  broad  brown  bl 
band,  from  which  8  narrower  dark-bluish  bands  more  or  less  oompk 
encircle  the  belly;  paired,  anal,  and  caudal  fins  golden,  btown-spot 
middle  half  of  the  first  dorsal  crimson;  a  series  of  round  crimson  i 
near  the  base  of  the  second  dorsal ;  occiput,  a  band  on  muzzle  and 
below  eye  black;  a  black  spot  on  oi>erculum  and  one  at  base  of 
toral;  females  duller  and  si>eckled  with  ventrals  barred  and  lat 
bars  feebler.  Head  ^;  depth  5.  D.  XI-12;  A.  II,  7;  scales  ll-5( 
L.  3  inches,    ^lississippi  Valley,  in  clear  streams;  rather  rare. 

(Pacilichtht/M  conalis  Cope,  Joiirn.  Acad.  Nat.  Sci.  Phila.  lc'>>^.  212:.JonlaiL. 
Vert.  iWr>:  2iuno>ttoma  vinctipen  Jordan,  Bull.  U.  S.  Nat.  Mus.  ii,  236,  \rf79:  the  fen 

709.  IV.  elegraoBS  Ilay. 

Body  stout,  somewhat  corai)ressed.  Head  short  and  deep,  ' 
swollen  cheeks.  Snout  abruptly  decurved.  Mouth  subtenninal,  1 
zontal,  small,  the  maxillary  not  i*eaehing  the  front  of  the  eye.  E 
in  head.  Lateral  line  nearly  straight.  Cheeks,  oi>ercles,  and  hac 
neck  scaly;  chest  and  region  just  behind  ventrals  nake<L  Spii 
dorsal  half  as  high  as  long,  a  little  longer  than  the  head;  softdc 
l-  as  long  as  head  and  %  as  high  as  long;  anal  J  length  of  head,  asl 
as  long;  pectoral  lins  very  large,  reaching  beyond  ventrals  to  1 
Color  purplish;  G  large  quadrate  black  blotches  along  backandSlj 
transverse  bars  along  sides  fainter,  these  alternating  with  dl" 
many  of  the  scales  above  with  jet-black  spots  forming 
streaks^  two  black  spots  at  base  of  caudal;  a  few  1 
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ate  dowiiwarti  iiucl  forward  from  eye;  vcutml  and  anal 
itidigu-blue;  pectorals  with  blue;  a  bar  of  deep  orange-red  along 
of  both  dorsals.     Head  4j  depth  5.    I>.  X-12j  A.  II,  8;  scales  5- 
•    L*  24  inches.    Cliickasawha  River,  MississippL    {BmjJ) 
(Bttj,  Proc.  U.  8.  Nat.  Mua.  1680,  493.) 

Cheeka,  opercle^i  find  breast  entirely  ftcjilelees. 

K  N.  thalassinum  Jonlnn  &  Brunon, 

Hotly  rather  istout,  eonipressed  behind,  ih^  back  somewhat  arched. 

Head  large,  the  snout  rather  hhmt  and  convex  iti  profile.    Eje  large, 

lii^  up,  longer  than  muzzle,  3 J  in  hc*adj  interorbital  space  rather  nar- 

>w.     Month  moderate,  slightly  oblique,  the  maxillary  reaehiog  to  the 

irbit.    Uppej*  jaw  sli;*litly  longer  than  the  lower.    Head  entirely  naked ; 

throat  naked;  neck  naked  anteriorly.    Fins  all  large;  membrane  ot  the 

ftn*t  dor^^al  continued  to  the  ba,se  of  the  second ;  longest  dorsal  spine 

I  Scarcely  shorter  than  the  soft  rays,  the  base  of  the  spinous  dorsal  a 

Hi  tie  hinger  than  tliat  of  the  soft  dorsal;  anal  not  much  smaller  than 

tht!  soil  dorigalf  its  first  spine  the  longer;  caudal  tin  deejjly  Innate;  pec- 

!  tomU  reaching  nearly  to  vent.    Male,  in  life,  with  the  body  dark  green 

I  "Mid  blotched  al>ove;  sides  with  0  dark  blue-gn;*en  vertical  bars,  the 

Ave  next  the  bust  most  distinct;  spinous  dorsal  reddish  at  base,  then 

*  hroad  black  bauil,  the  ui>permost  third  uf  a  l>right  ferruginous  re<l; 

■*?<sond  dorstd  blackish  at  base*  reddish  above;  caudal  with  2  orange 

I  Wotx;hes  at  base,  black  mesially,  pale  orange  distally;   anal  fin  of  a 

wiUiant  blue-green  color  at  base,  pale  at  tip;  veutrals  greenish;  head 

rwiQSfly  grass-green:  the  streaks  forward  ami  downward  from  eye  dark 

'Kti*^n;   females  duller  and  more  speckled.     Head  4;  depths.    D.  X- 

^1  A.  n,  8;  scales  5-4;3-5.     L.  2 J  inches.    Saluda  Biver,  South  Caro- 

''»IB;  abundant. 

iy^ihonotm  rliaMK«(Nii4r  Jnrdau  Sl  Brayton,  Dull,  U.S.  Nat.  Mna.  xii,  13,  11^8.) 

^^1.  ]¥.  te»««llatUIIl  Jofdan. 

Color  olivaceous,  tlie  markings  obliterated  in  the  type.    Body  fusi- 
>rm*    Head  broad  and  heavy,  entirely  nake<l.    Mouth  moderate,  horl- 
Btal^  the  lower  jaw  included,  the  maxillary  extending  to  opposite 
lit  of  eye.    Anal  higher  than  second  dorsal,  but  not  so  long,  its 
^^ities  strong.     Gilbmembmnes  broadly  united.     I>.  X-12;  A,  II,  8; 
ijBkX^  L  48,    L.  2i  inches.    Allegheny  River;  only  the  type  (1190,  IT.  B. 
^at.  Mas  )  now  known. 

{Bmk^twfu  ttmtlatmt  Jordan,  Bull,  U.  S.  Nat.  Kos.  x,  7,  1877.) 
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802.  N.  inscriptam  Jordan  &  Brayton. 

Body  rather  stoat  and  deep,  strongly  compressed.  Oaadal  pe 
rather  deep.  Head  hirge,  rather  obtuse,  the  profile  quite  gibi 
considerable  angle  formed  opposite  the  eyes,  which  are  high  np  an 
together.  Eye  about  equal  to  snout,  3}  in  head.  Mouth  nio< 
slightly  oblique,  the  maxillary  reaching  eye,  the  upper  jaw  the  1 
Head  entirely  scaleless;  neck  above  scaly;  breast  naked;  beUy  • 
scaled;  scales  large.  Fins  large;  spinous  dorsal  longer  than  soft  < 
which  is  somewhat  larger  than  the  anal;  the  two  dorsals  oonnec 
membrane;  dorsal  spines  a  little  more  than  half  the  length  of  the 
pectorals  large.  Color  olive,  with  a  bright  scarlet  spot  on  each 
these  forming  continuous  lines  along  the  rows  of  scales;  3  dark  bl 
across  the  back ;  one  in  front  of  dorsal,  forming  a  black  spot  on  th 
rior  spines;  one  between  the  two  dorsal  fins,  forming  a  similar  blai 
on  the  last  rays  of  the  spinous  dorsal ;  and  one  on  the  caudal  pec 
behind  the  second  dorsal ;  sides  with  about  G  irregular  dark-olive  bl 
just  below  the  lateral  liiie;  edge  of  spinous  dorsal  black,  below  this 
orange-red,  a  dusky  bar  at  the  base;  entire  anal  fin,  cheeks,  opercl 
a  bar  below  the  eye  bright  blue;  females  without  red  spots,  th< 
blotched.  Head  4f ;  depth  4f.  D.  XI-12;  A.  II,  8;  scales  5-40 
2^  inches.  Oconee  River,  Xjeorgia;  one  of  the  most  beautiful 
group. 

{Nothonoius  inscriptus  Jonlan  &  Braj'ton,  Bull.  U.  S.  Nat.  Mus.  xii,  34,  187?. 
aed.—ETIIEOSTOinA  Rafinesqne. 
{Catonotns  Agassiz.) 
(Rafinesqne,  Journ.  de  Physique,  1819,  419:  type  EU^eostoma  fiabellarU  Rjif.> 

Body  elongate,  compressed.  Mouth  terminal,  more  or  les*  ol 
upper  jaw  not  protractile.  Vomerine  teeth  present;  teeth  in  th 
strong,  the  outer  series  canine-like.  Opercular  spine  well  devi 
Gill-membranes  broadly  united.  Scales  rather  large.  Laten 
incomplete;  an  enlarged,  black  humeral  scale.  First  dorsal  f 
considerably  lower  than  the  second  dorsal,  of  7  to  9  subeqoal  i 
which,  in  the  males,  end  in  little  fleshy  knobs;  anal  flu  smalki 
the  second  dorsal,  with  2  spines,  the  first  of  which  is  always  tt«l 
Vertebne  (E.  Uneolatum)  14  +  21;  size  small.  Coloration* 
species  are  extremely  quick  in  their  movements,  aud  tlMir* 
although  not  gaudy,  is  verj'  elegant. 

(Tbo  wonl  Etheostoma  is  stated  by  Rafiuesqao  to  mean  " 
known  to  him — i.  c,  Percina  oaprades,  DipUsium  blenmMdmt 
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^>*'lr>i;  mi  diflVrint  ni  rf-Hpcct  to  the  fomi  of  the  moiitli.  tlmt  lio  conccivetl  that  ihey 
t**«Klil  Ijcltmi;  to  tlitFi'ri'ut  aubgeuera.     The  etyraoltigy  of  the  word  is  nut  cviiktit,) 

mm    Se«1  fntirc*l,v  nnke<l;  lt>t«ni1  line  filiort;  lower  jaw  prominent. 
h.  Body  with  IgngituiliiiaJ  dark  »tripc8. 


^  9*  £•  lllteolafum  (Ag.)  J&T.-^StHped  Dartf^r. 

13ody  t^lon^atCi  compresstnl,  the  back  f^carcely  arelied,     ITead  long" 
^Yid  rather  pointed^  entirely  destitute  of  scales.     Month  rather  larg«*, 
rc_*i"TOinal,  oblique^  the  lower  jaw  the  longer*    Eye  moderate,  longer  than 
^.^^  snoiitf  abont  4  in  head.    Opercular  spine  8trong.    Fin8  all  h)w,  the 
it  dorsal  in  the  mah^s  alwnt  half  as  high  aw  th<*  second;  higher  in  the 
MAia1c8;  eandal  large,  ronnded.     Anal  npiriew  longer  in  females  than  in 
-^^•^  males;  dorsal  and  anal  spines  pointed  in  the  female,  in  the  male  with 
lic^keued  fleshy  tips,    Sfiales  moderate.     Lateral  line  extending  about 
I  «aid  of  first  dorj^aU     Neck  and  throat  naked ;  scales  on  sides  extending 
iX>     ^'»  the  bfise  of  the  dorsal  tin.     Color  <!ark;  eacb  scale  with  a  dark 
>t,  these  forming  a  series^  of  coospicuons  longitudinal  lines  along  the 
|n>i0rs  of  ftcales;  geeood  dorsal  and  eandal  eonspicnonsly  cmss-barred ; 
laexid  blackish,  with  dark  stripes  radiating  fiom  eye;   males  further 
iiaa^rked  with  e<mspicnons  dark  cross  bars.    Head  4;  depth  5.     1>,  Ylll- 
1-  ;  A.  IJ,  8;  scales  7«o.V7.    L.  2^  inches.    Minuv  sota  to  Indiana ;  abonnd- 
u>g  til  eleaj  or  rocky  streams;  one  of  the  most  singular  and  handsome 
<rf  tlie  <hirters, 

iCmionittHit  tinrntnttiH  Aifji^M/,  Anur,  Jonni.  Bvu  Arta,  l^>4,  305:  Catonotiis  fiuviftuiuK 
ViUhuit,  I  c,  lit.,  ) 


^  Bo^ly  not  strip«Ml. 


*«^**  E,  llubellan*  Raf. 

^**Ty  Rimilar  to  the  pn  ceding,  but  rather  more  elongate  and  loi 
compressed.  Head  rather  larger.  A  narrow  strip  along  base  of  spinous 
^**^al  not  sealed.  Ooloration  paler,  there  being  little  or  no  trace  of  the 
l^tt;rttudinal  stripes,  so  conspicuous  in  E*  Ihieolntum  ;  the  males  with  cross 
l»lt*tclies,  the  females  nearly  plain  olivaceous;  second  dorsal  and  candid 
Wxw  barred  ;  bU^cU  humeral  spot  conspicuous.  Latcralline  usually  veiy 
iJtMc  (leveloptNl ;  lower  jaw  less  projecting  than  in  E.  liueolutum.  Head 
^ '  tlepth  5,  1>.  Vnr-12 ;  A.  II,  8 ;  Lat.  I  46.  Length  2J  inches.  West- 
«*m  New  York  to  Ohio  Valley  aial  North  Carolina;  very  abundant  in 
^^tribnfariei*  ot  Lake  Ontario. 

nUftni-is,|uii,  Jntmit  di3  Phy»*,  etc.  Paris,  IHIO,  419:  Catvftottts  fabiVatun  YiuMimi^ 
^bcTflji***  l^%  Vn:  CafonotuH /attdatHM  G\rtin\,  Vtov.  Aca<l.  Nat.  Sci,  PUilu,  lsr»U,t]7: 
*^^'tKr}tkatti»  humtraJis  Uinird.   Phk-.    Aoud,   Nat.   8ci.    Phila.    ie5y,  liG:  ICatonotma 

L  ISiki.  Mas,  No.  10 33 
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kennicotii*  Putnam,  Ball.  Mus.  Comp.  Zool.  1863,  3:  Ethea$ioma  Um^Uyi  Sti 
Soc.  Nat.    Hint.  1851,  37:   Catonotus  flabellaius  Vaillant  1.  c.  121:  CaiomotmM 
Vaillant,  Rccherches,  1873,  125:  Etheostoma  fldbellare  Jordan,  Man.  Vert.  ed.  S, 
aa  Chocks,  opercles,  neck,  aifd  throat  closely  scaly ;  Jaws  equal ;  lateral  line  near! 
plete. 

805*  E.  squamiceps  Jordan. 

Body  rather  elongate,  considerably  compressed,  the  caadal  ped 
deep.  Head  large ;  tbe  jaws  comparatively  short  and  eqoal.  Lj 
line  wanting  only  on  a  few  of  tjie  posterior  scales^  and  with 
sional  tnbes  behind  the  continuous  series.  Spinous  dorsal  low 
short,  the  spines  about  equal,  less  than  half  the  height  of  the  S4 
dorsal;  bases  of  the  two  dorsals  about  equal, slightly  connectt 
membrane.  Color  dark,  without  spots,  stripes  or  bauds,  in  sp 
male  mottled,  with  about  6  cross-blotches ;  veitical  fins  cross-ba 
lower  fins  black  in  the  male,  pale  in  the  female ;  a  large  black  hni 
spot  Head  3^ ;  depth  5.  D.  lX-12 ;  A.  II,  7 ;  scales  5-50-6. 
inches.    Ohio  Valley ;  not  common. 

(Jordan,  Bun.  U.  S.  Nat.  Mus.  x,  11,  1877.) 

366.-P4ECII.ICHTHTS  Agassis. 
Rainbow  Darters. 

{Oligocephalus^    BoteichthySj    Aphnion^    and    Alrarius    Girard:    Astatichthyi    Va 

IloIoU'pifi  Agassiz.) 

(Agassiz,  Anier.  Jonru.  Sci.  ArtH,  18r)4,  304:  type  Pwcilichthys  rariaitts  Aga8siz=i 
toma  carulea  Storcr.) 

Body  variously  robust  or  elongate,  usually  compn»ssed.  Headr 
liirge.  Mouth  moderate,  nearly  horizontal,  terminal  or  nearly  so 
mer  with  teeth;  pieniaxillaries  not  protiactile.  Gill -membranes  sea 
connected.  Scales  rather  large,  those  on  the  belly  similar  to  the  o: 
Lateral  line  wanting  posteriorly,  its  tubes  beginning  at  the  orbit. 
sal  spines  G  toll,  the  middle  ones  highest  and  more  than  half  theh 
of  the  soft  rays;  second  dorsal  larger  than  si)inous  dorsal  or  anal; 
with  two  spines,  the  first  usually  the  larger.  Yertebne  in  P.  cctr\ 
15  +  18;  in  P  eos^  15  +  21.  Size  small,  (ioloration  usually  bril 
{::nixtXo:;^  Variegated  ;  r/Oh-:^  fish.) 


"  The  oii^iiiial  types  of  Catonotim  ktiinicotti^  now  in  poor  condition,  Hhow  tlie  I 
inj;  clinracterH: 

(*olor  ])lain,  without  trace  of  lines  or  npots ;   pectorals,  caudal,  and  balk  i 

checkered  \\ith  black.    Blaek  humeral  spot  large.   Cheeks,  operclesand  bnaill 

BcalcH  rather  hirj^e.     iMitoral  lin(?  extendin;?  to  below  middle  of  second  ' 

brancs  forming  an  angle  with  each  other.     Pectorals  a  little  shoftcr  1 

3|;  depth  r>^.     D.  Vlll,  10;  A.  11,  5;  scales  &-40  6.    From  fiontbnl 
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1.  'Dorsal  spines  8  or  more;  anal  spinea  well  developed. 
4.  HiimeTal  region  with  an  enlarged  black  scale-like  proccAs. 

c  Cheeks  and  operclcs  naked ;  nape  naked ;  boidy  striped virgatus, 

oe.  Cheeks  and  nape  naked;  opercles  scaly.. wixatiliH. 

cee.  Cheeks,  opercles,  and  nape  more  or  less  scaly punctulatuSf  arteaicp, 

hb,  Hameral  scale  obsolete  or  wanting. 

d.  Opercles  and  cheeks  naked;  prcopercle  crenalate;  anal  spines  very  long. 

lepiduB. 
dd.  Opercles  scaly;  preopercle  strictly  entire. 
e.  Lateral  line  nearly  straight. 
/.  Cheeks  naked;  or  with  only  3  or  4  small  imbedded  scales  close  behind 

eye \ caruleus,  spectabilia. 

//.  Cheeks  evidently  scaly,  at  least  above asjmgenis,  y%sia. 

.0r.  Lateral  line  forming  a  slight  curve  above  the  pectorals;  dorsals  sub*eqi;^al. 
Dorsal  spines  9  or  10.     ( BolHchihya  Girard. ) 

g.  Cheeks  scaly hutlerianus,  harrattiy  fuaifomiiSy  erochrouSj  eoa, 

gg.  Cheeks  naked exilia,  icarrenif  gracilis, 

mu  Dorssl  spines  6 ;  anal  spines  obsolete  f    (AhaHua) lateralia. 

tt.  1>oiBsl  spines  8  or  more;  nnal  spines  well  developed. 

h.  Hmueral  region  with  an  enlarged  scah^liki^  process,  which  is  always  black. 
c.  Opercles,  cheeks,  and  nape  naked ;  body  striped. 


P.  Tlrffatus  Jordan. 
Body  slender,  aubfusiform,  compressed,  the  back  somewhat  elevated, 
the  caudal  x)eduiicle  rather  deep.  Head  long,  rather  slender  and  pointed, 
Urtle  compressed,  the  snout  but  little  decurved.  Mouth  rather  large, 
lewhat  oblique,  the  maxillary  reaching  to  the  pupil,  the  lower  jaw 
ly  shorter  than  the  upper ;  teeth  small,  even,  in  several  rows, 
tje  rather  large.  Posterior  border  of  preopercle  above,  obtusely  ere- 
:e.  Scales  rather  large;  lateral  line  distinct,  on  about  20  scales;  63  in 
leni^hwise  series.  Head  naked ;  nape  and  breast  naked.  Color  green- 
1,  each  scale  with  a  small  blackish  spot,  forming  conspicuous  lateral 
88 in  EtJieostoma  lineolatum  ;  back  and  sides  with  cross-blotches; 
imeral  scale  largo  and  black;  dorsal  and  caudal  fin  faintly  barred. 
;ead  3§ ;  depth  5.    D.  IX-10 ;  A.  II,  8.    Rock  Castle  River,  Kentucky ; 

bh'8  the  species  of  Etheostoma. 
(Jordan,  Proc.  U.  B.  Nat.  Mus.  ii,  2.')6,  1879.) 

^fe.  Cheeks  and  nape  naked ;  operclcs  scaly. 

•7.  P.  saxatilis  Hay. 

Body  rather  slender.     Head  pointed,  the  profile  descending  in  a 
[gndnal  curve.    Mouth  large,  the  maxillary  extending  to  opposite  front 
'  papiL    Eye  equal  to  snout,  4  in  hejul.    Cheeks,  breast,  and  throat 
ted  J  opercles  with  a  few  large  scales.    Lateral  line  little  arched,  its 
%  <m  about  35  scales.    Dorsals  well  separated,  the  second  shorter 
Hgiicr  than  first.    Greenish,  with  darker  tessellations;  a  black 
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hameral  scale,  a  black  streak  downward  and  forward  from  eye;  opercle 
mostly  black.  Head  4;  depth  5.  D.  XI-10;  A.  II,  7 ;  scales  11-50^ 
L.  1^  inches.    Chickasawlia  Hiver,  Mississippi.    {Rajf.) 

(Hay,  Proc.  U.  S.  Nat.  Mus.  1880,  495.) 
ecc.  Cheeks,  opercles,  aad  nape  more  or  less  scaly. 

HOH*  P.  panctnlatus  Ag. 

Body  elongate,  compressed,  the  back  not  elevated.  Head  slender 
rather  long  and  pointed,  compressed.  Mouth  large,  terminal,  oblique,  tb 
jaws  about  equal,  the  maxillary  extending  nearly  to  opposite  middle  a 
eye.  Scales  quite  small ;  a  few  imbedded  scales  on  upper  part  of  cheefa 
and  behind  eye;  neck  mostly  covered  with  small  scales;  throat  naked 
Fins  rather  small,  the  pectorals  short.  Color,  in  life,  not  known;  ii 
spirits,  the  sides  of  the  body  clouded  or  reticulated  with  darker;  a  oo» 
spicuous  black  humeral  si>ot;  first  dorsal  dark  at  base,  then  pale,  witk 
a  narrow  dark  border;  the  other  vertical  fins  similarly  colored,  thedail 
colors  probably  blue  in  life;  females  with  the  sides  and  fins  speckM 
Head  4;  depth  4^.  D.  X-11 ;  A.  II,  7;  scales  0-60-20.  L.  l>i  inches 
Missouri  to  Texas. 

(Ajjassiz.  Amer.  Joiirn.  Rci.  Arts,  IH54,  304:  lioleichthyt  whifpM  Giraxd,  Proc.  Af««l 
Nat.  Sc'i.  riiila.  IH59,  101:  Xothouotus  punciulatus  AgaasiZf  BuU.  Mas.  Conp.  Zik>1.  K^ 

lHr,:i.) 

800.  P.  artesim  Hay. 

Body  elongate,  compressed.  Head  large.  Mouth  large,  terminal, 
nearly  horizontal,  tbe  lower  jaw  slightly  included;  maxillar>'  reachinf 
to  opi)oaite  front  of  pupil.  Palatine  teeth  in  a  broad  band.  Eye  equal 
to  snout,  4i  in  head.  Cheeks  entirely  covered  with  small  scales;  oper 
cles  with  large  scales;  sciiles  along  back  verj'  small.  Lateral  liiieei- 
tending  to  end  of  second  dorsal,  on  about  45  scales.  Dorsals  eoDtij^ 
nous;  first  dorsal  as  long  as  head,  its  height  less  than  half  its  leDjrlb;  - 
soft  dorsal  considerably  higher;  anal  a  little  over  half  length  of  LrtrfyJ 
pectorals  reaching  tips  of  ventrals,  much  smaller  than  in  P.c(fnilt»L\ 
Yellowish-olive,  with  transverse  oblique  bars  of  darker,  and  8priDkM| 
v/ith  small  blotches  of  carmine;  pectorals  and  ventrals  dull  bine; 
sals  with  a  broad  band  of  carmine  along  their  middle,  bordered  on  < 
side  by  orange;  tips  of  dorsals  dull  blue,  as  is  the  base  of  the  srft* 
sal ;  base  of  spinous  <lorsal  with  several  carmine  spots;  anal  ■* 
crimson,  tipped  with  blue;  caudal  blue,  then  orange,  carmU' 
and  tipped  with  blue;  a  black  humeral  scale.    Head  Sff 


85.   PERCIDiE— PCECILICHTHYS.  517 

tl-lS;    A.  II,  7;  scales  S-«^-ll.     L,  2 J  inches.    Tombigbee  River, 
lissisBippL    (Hay.) 
(Hay,  Proc.  U.  8.  Nat.  Mas.  1880,  494.) 

•6.  Ho  moral  scale  obsolete. 

d.  Operclcs  and  cheeks  uoked;  prcoperclo  crenulate;  anal  spines  very  long. 

il«.  *  P.  lepldus  (D.  &  G.)  Grd. 

Body  rather  stout,  compressed,  tapering  backwards.  Head  sub- 
Bonicsal.  Month  moderate,  with  equal  jaws;  maxillary  reaching  front 
of  orbit.  Eyes  large.  First  dorsal  rather  low;  dorsal  fins  somewhat 
Donnected.  Head,  as  well  as  throat  and  neck,  entirely  scaleless.  Color 
Dlivaoeoiis,  with  some  dark  (blue?)  bars;  scales  dusky  at  base;  dorsals 
and  €»adal  mottled  or  barred.  Head  4^;  depth  4^.  D.  IX-Ll ;  A.  II, 
(;  scales  in  about  50  series.    L.  2^  inches.    Texas. 

(AolMMOjaa  lepida  B.  &.  G.  Proc.  Acad.  Nat.  Sci.  Pbila.  :{H8,  1853;  Giranl,  U.  8.  Mex. 


1.  8orv.  Ichth.  1659^  11:  Otiffoccphaluit  lepldus  GnL  Proc.  Acad.  Nat.  8ci.  Phila. 
use,  67:  BoUoMoma  lepidum  GUnther,  i,  77.) 

M.  Opercles  scaly;  preopercle  strictly  entire ;  anal  spines  moderate, 
c  l*ateral  line  nearly  straight. 

/.  Cheeks  naked,  or  with  only  3  or  4  small  imbedded  scales  close  behind  eye. 

Sll.  P.  coeruleus  (Storer)  Agassiz.—Z^/tf<>  2)aW(>r;  Rainbow  Darter ;  Soldier-fish, 

Body  robust,  rather  deep  and  compressed,  the  back  somewhat  ele* 
Tmted.     Head  large,  compressed.     Mouth  moderate,  terminal,  oblique, 
;tlie  lower  jaw  somewhat  included,  the  maxillary  reaching  front  of  orbit. 
fttine  teeth  in  one  row.     Neck  and  breast  usually  naked.    Fins  all 
5;  dorsal  fins  usually  slightly  connected.     Males  olivaceous,  tessel- 
|hted  above,  the  spots  running  together  into  blotches;  back  without 
ck  lengthwise  stripes;  sides  with  about  12  indigo-blue  b<ars  running 
|Miqiiely  downwanls  and  backwards,  most  distinct  behind,  separated 
F bright  orange  interspaces;  caudal  tin  deep  orange,  edged  with  bright 
);  aual  4p  orange,  with  deep  blue  in  front  and  behind;  soft  dors;il 
orange,  blue  at  base  and  tip;  spinous  dorsal  crimson  at  base, 
orange,  with  blue  edgings;  veutrals  deep  indigo;  cheeks  blue; 
and  breast  orange;  females  much  duller,  with  little  blue  or  red, 
I  vertical  fins  barred  or  checked ;  young  variously  marked.     Hesul 
j;  depth  4^.    D.  X-12;  A.  II,  7;  scales  5-45-8,  the  lateral  line  devel- 
on  about  30-55  scales.    L.  2i  inches.    Mississippi  Valley;  very 


nominal  siHicies  of  this  typo  are  described  by  Girard  (Proc.  Acad.  Nat. 

"HiilA.  1650,  102)  under  the  names  Aplesion  potaii,  Oligocephalns  grahamU  O.  leonen- 

.  mhIcM/m;  the  first  from  Chihuahua,  the  next  two  from  Texas,  the  iatter 

~  -cr.    A.  poini  has  IX  X-1, 11;  O.  ffrahami  has  D.  IX-13;  A.  II,  H; 

"*«  7;  O.  jmldkellw  A.  II,  0^   All  aro  probably  identical  with 
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abundant  in  river  channels.  One  of  tbe  moat  gorgeooslj-colored  dartei 
but  less  jrraceful  than  most  of  them. 

{Etheofitoma  ctrrvlea  Storor,  Proc.  Boat.  Soc.  Nat.  Hist.  1845,  47:  P€KiIicktk!f$cttnh 
Aj^assiz,  Bull.  Mns.  Comp.  Zool.  i,  8,  18()3:  PaxilioJithy8  variatma  Jordan,  Man.  Vv 
6(1.  2,  22ii:  AHtaiiditJtifg pulchellus  Yuilluut,  1.  c.  113.) 

813.  P.  spectabllls  Agossiz. 

Very  similar  to  the  preceding,  but  more  elongate  and  rather  moi 
compressed;  the  colors  similar,  but  the  upper  portion  of  the  sides  wit 
distinct  blackish  strii)es  along  tbe  ix>w8'of  the  scales,  and  the  gnmii 
color  of  the  back  and  sides  having  a  peculiar  whitish  or  bleached  a] 
I>earance.  The  two  dorsal  fins  usually  well  separated.  Scales  osnall 
present  below  and  behind  eye.  Head  4;  depth  4^.  D.  X-12;  A.  11,* 
scales  O-40-7;  Lat.  1.  on  20-25  scales.  L.  2S  inches.  Iklississippi  Ta 
ley;  rather  less  abundant  than  the  other,  and  ascending  small  or  ew 
muddy  streams.  Probably  merely  a  brook  variety  of  the  precedini 
from  which  it  is  not  always  to  be  distinguished  with  certainty. 

(Agossiz,  Amer.  Joiirn.  Sci.  Arts,  1854,  304;  Jordan,  Man.  Vert.  ed.  2,  227.) 

cc.  Checks  evidently  scaly,  at  least  above. 

818.  P.  aspri^enls  ForbeB. 

Body  rather  stout,  comi)ressed.  Head  small  and  pointed.  Eye  larp 
longer  than  snout.  Mouth  terminal,  oblique,  the  jaws  even.  Brea: 
always  naked;  opercles  scaly;  cheeks  closely  scaled,  the  lower  fourt 
rarely  bare.  Dorsal  fins  usually  separated.  Coloration  mottled  greei 
isb ;  the  spinous  dorsal  dusky  behind,  in  life  with  a  broad  baud  of  Wo 
and  crimson  ;  soft  fins  speckled.  Head  4;  depth  4^.  D.  XI-12;  A.  I 
8;  Lat.  1.  40,  the  tubes  developed  on  34-41  scales.  L.  2 J  inches.  Ill 
nois  River. 

(Forbes,  Ball.  111.  Lab.  Nat.  Ilirtt.  i,  41,  1^7;  Jordan,  Man.  Vort.  cd.  2,  404. > 

§14.  P.Jcssise  Jordan  &  Hrnyton. 

Body  fusiform,  rather  di^ep  and  compressed.  Head  rather  largi 
moderately  pointed.  ^louth  rather  large,  terminal,  the  upper  ja' 
slightly  longest.  Cheeks  scaly  above,  the  greater  part  naked;  Ofterdi 
scaly;  throat  naked;  neck  above  scjily.  Lateral  line  extending  neail 
to  end  of  second  dorsal.  Fins  moderate.  Chestnut  colored  abovei  wH 
about  9  quadrate  bar-like  blotches  of  a  dark-blue  color  along  the  aidv 
and  about  5  dark  cross-blotches  on  the  back;  fins  mottled  witiifll 
nut;  a  yellow  or  orange  band  across  the  dorsal;  second  daraal 
speckled  with  golden.     Dead  4;  depth  5.    D.  XII-12;  A.  ^ 
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6^7—7,  the  tnbes  of  the  lateral  line  on  about  35  scales.    L.  3  inches. 
Chickanianga  Eiver,  Georgia. 

(Jorclan,  Man.  Vort.  ed.  2, 1878,227;  Jordan  &  Bray  ton,  Bull.  U.  S.  Nat.  Mus.  xii, 

ML  Lateral  lino  forming  a  slight  curvo  above  the  pectorals;  dorsals  subequal;  dorsal 
spines  9  or  10.    {Boleichthys*  Grd.) 
*  f.  Cheeks  scaly. 

;pl  jl.  P.  batlcrianus  Hay,  (sp.  nov.). 

Body  elongated,  contracted  behind  ventral  fins;  dorsal  region  elc- 
^fSted.  Month  horizontal,  small;  maxillary  extending  to  opposite 
iterior  edge  of  pupil.  Opercles  vrith  2  rows  of  scales  along  lower 
;  cheeks  densely  scaled;  lateral  liue  running  high,  extending  to 
opposite  end  of  anterior  dorsal,  on  18  scales.  Pale  greenish,  yellow 
Jbelow ;  above  and  on  sides  much  mottled  with  brown ;  about  10  square 
blotches  along  back;  a  dark  spot  on  opercle,  one  behind  and  one  below 
^e;  a  streak  on  snout  between  eyes;  dorsals  with  dark  markings;  a 
red  streak  along  margin  of  spinous  dorsal;  anal  fin  nearly  white;  cau- 
dal barred.  Head  4  in  length;  depth  &|.  Eye  3J  in  head.  Caudal 
pedande  :^  in  body.  D.  IX-11;  A.  II,  0;. scales  3-44-12.  Black 
Biver,  Mississippi.    (Hay  MSS.) 

•!••  P.  barratti  (Holbr.)  J.  &  G. 

Body  comparatively  short,  chubby  and  compressed.  Head  rather 
large.  Month  large,  oblique ;  the  jaws  equal,  the  teeth  rather  strong. 
Biye  large,  3  in  head.  Scales  large,  varying  in  number.  Lateral  line 
beginDiog  at  the  eyo,  arched  high  over  the  pectorals  and  ceasing  about 
and  way  of  the  body,  developed  on  about  20  scales.  Opercular  spine 
Stzong.  Dorsal  fins  moderate,  about  equal,  separated  by  an  interspace. 
CTolor  greenish,  with  dark  specks;  fins  mottled;  a  dark  line  downward 
and  one  lorward  from  eye;  a  series  ot  rather  small  greenish  blotches 
along  each  side  and  on  the  back.  Head  3f ;  depth  4f .  D.  X-12;  A. 
Xly  7;  lateral  line  45-^3.  L.  2  inches.  Maryland  to  Illinois  and  south- 
waid ;  chiefly  in  streams  of  the  lowlands. 

{Boiroeonui  barratii  Holbr.  Jourrt.  Acad.  Nat.  Sci.  Phila.  1855,  56:  Rololeph  harratti 

Gope,  Proc  Acad.  Nat.  Sci.  Phila.  lrt(>4,  2X\:  UoloJepiH  barratii  VaiUant,  1.  c.  127:  Bo- 

•f§SBktMy9  eleganit  Jonlnn,  Amcr.  Lye.   Nat.  Hist.  N.  Y.  1870,  308:  Bolcichthi/s  dcfjana 

*«ldan,  Man.  Vert.  404,  and  probably  of  Girard,  Proc.  Acad.  Nat.  Sci.  Pliila.  1851*, 

^) 

-Mrkihgt  fiimrlj  Proc.  Acad.  Nat.  Sci.  Phila.  1859,  103:  type  Bolcichihys  cxili* 
oXtSfdaxt;  ixOv<z,  fish.) 
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8i7.  P.  fasiformis  (Grd.)  J.  &  6. 

Body  moderately  elougatc,  strongly  compressed.  Head  rather  Ion 
and  narrow ;  umzzle  short,  decurved,  shorter  than  the  eye.  Moath  oon 
jKiratively  large,  tenniual;  mamillary  reaching  past  front  ol  eye.  Eyi 
largo,  4  in  head.  Opercular  spine  strong.  Lateral  line  be^rinniDg  i 
the  eye,  on  about  12  to  lo  scales.  Neck  scaly ;  belly  and  throat  seal; 
Olivaceous,  dotted  with  dusky  points;  second  dorsal  and  anal  specklei 
Head  4 ;  depth  6.  D.  X-0 ;  A.  II,  7 ;  Lat  L  55.  L.  2  iucbes.  Mam 
chusetts  to  New  Jersey. 

{BoUoHoma  fmiformis  Girard,  Proc.  Bost.  8oc.  Nat.  HiBt.  v,  1854,  41:  HoioiepU  fm 
formis  C(>])(\  Proi\  Acad.  Nat.  Soi.  Pliila.  18G4,  233:  HololepU  fiu\farmu  Vaillant,  L 
131:  Boleidtthya  fubi/ormis  Jordan,  Man.  Vert.  iftW.) 

SI  8.  P.  erochrons  (Cope)  J.  &,  G. 

Body  eloni^ate,  compressed;  the  dorsal  outline  curved,  the  veotn 
nearly  straij^ht  Head  lonjj,  decurved.and  narrowed  in  front.  Jdool 
subinferior;  the  maxillary  reaching  past  front  of  eye.  Eye  4  in  hem 
greater  than  length  of  snout.  Opercular  spine  strong.  Lateral  lii 
developed  on  about  IG  scales.  General  color  rather  dark;  blackii 
above;  a  blacrk  streak  on  muzzle  and  one  downward  from  eye;  a  dm 
band,  irregularly  notched,  along  the  sides,  besides  dark  8]M?ck8;  candi 
barriMl;  the  sides  along  the  lateral  band  marked  by  red  dots  in  lil 
Head  4;  depth  G.  I).IX-1();  A.  II,  7 ;  Lat.  1. 43.  L.  2  inches.  Stn-an 
tributary  to  Delaware  and  Chesapeake  Bays.     ( Vaillant.) 

(FJtfloUyiH  rrorhrous  Cop*-,  Proc.  Acad.  Nat.  Sci.  Pliil.i.  1H;)4,  '2:13:  Ifoioleph  rruckn 
Vailhint,  1.  v.  k'Xl:  BolvkhthyH  irochrous  Jordan,  Man.  Vert.  228.) 

810.  P.  eos  Jordan  &  Clopeland. 

Body  <*l()ngate,  slender,  snmewbat  eompresse<l,  especially  iH'hiu 
rather  heavy  forwards,  with  very  hm^  and  slender  caudal  |)e<luud 
Head  long,  lounded  in  front.  ^louth  small,  little  oblique,  the  upp 
jaw  a  very  little  the  loiip  r.  Dorsal  liiis  liigh,about  equal ;  caudal  cm 
cate.  (  heeks,  oi)ereles,  and  ncnk  closely  sealed.  Breast  naked,  or  wil 
a  median  series  of  smiill  scales.  L;:teral  line  developed  on  22  to  I 
scales.  Color  chirk  olive,  with  darker  markings;  10  or  12  ilark  dors 
s])ots  or  bars,  and  ns  many  short  dark-blue  bars  across  the  lateral  Hi 
nearly  oi)irosite  the  dorsal  bars,  but  not  continuous  with  them;  tbei 
ters])aees  between  these  bars,  as  w(»n  as  nu>st  of  the  ventral 
bright  crimson  in  the  njales,  nearly  i>hiin  in  the  females;  low«ri 
t\w  si<l<'s,  clu^t^ks,  etc.,  with  varicMis  slmrply  delined  biitin 
markings ;  second  dorsal,  caudal,  and  pectorals  stran 
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'avy  l>and8;  first  dorsal  bright  blue  in  the  iD<iles,  with  a  broad  median 
and  of  crimson;  speckled  in  the  females;  top  of  head  dark;  black 
treakH  downward  and  forward  from  eye.  Head  4;  depth  5J.  D.  IX- 
J.;  A.  IlyT;  Lat.  1.  58.  L.  2^  inches.  Indiana  to  Minnesota;  abun- 
lant  in  clear  cold  streams ;  one  of  the  prettiest  of  the  darters. 

{Bof€ickthi/8  CM  Jordan  <&  Copoland,  Proe.  Acad.  Nat.  Sci.  Phila.  1877,  4G:  Bolcichthys 
m9  Jordan,  Mau.  Vert.  228.) 

ly.  Clieeks  Daked;  oporcles  scaly. 


P.  exiUs  (Grd.)  J.  &  G. 

Body  compressed,  tapering  towards  the  candal  peduncle,  which  is 
■lightly  conti acted.  Eye  large,  subcircular,  3^  in  head;  maxillary 
naching  anterior  edge  of  pupil.  Lateral  lino  nearer  the  dorsal  than 
the  abdominal  outline ;  pectorals  extending  further  than  the  ventrals. 
T^cDowisb-brown,  speckled  with  grayish  -  black,  dorsals  and  caudal 
j^TTf  d;  a  dark  spot  on  the  occipital  region  and  a  streak  in  advance  of 
;«i  well  as  beneath  the  orbit  Head  4^  (with  caudal).  D.  X-10;  A.  IF, 
&  L*  If  inches.  Little  Muddy  Kiver,  a  tributary  of  the  Upper  Mis- 
jtomi.     (Oirard.)    Differs  from  P.  eos  in  the  naked  cheeks. 

IBotek^thy^  exilU  Girard,Proc.  Aca<l.  Nat.  Sci.  Phila.  1859,  103.) 

II.  P«  warreni  (Gnl.)  J.  <&  G. 

"  Resemides  P.  exilvt  more  than  any  of  its  congeners  by  the  shai>e 
the  iKMly  and  the  general  a])[)earance.    It  differs  by  a  more  compact 
ly,  a  proportionally  shorter  head,  smaller  scales,  and  the  number  of 
rays,    (iriound  color  yellowish-brown,  the  middle  of  the  Hanks  macu- 
lated with  transverse  spots  of  blackish ;  the  belly  exhibiting  a  rather 
ige  hue ;  the  first  dorsal  has  a  series  of  vertically  elongated  black 
resembling  a  dark  band  across  the  middle  of  the  fin ;  the  second 
and  caudal  are  transversely  multilineated.    A  black  streak  may 
\  Been  iu  advance  of  the  orbit  and  another  beneath  it."    I).  IX-1 1 ;  A. 
,9.     L.  2  inches.    Cannon  Ball  River.     (Girard.)    Perhaps  identical 
I  the  preceding. 

\BQtekktkjf9  warreni  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1859,  104.) 

P.  gracilis  (Grd.)  J.  &  G. 

.  Blender  and  graceful ;  first  dorsal  lower  and  longer  than  the  second ; 

Iniieh  deeper  than  long;  tips  of  the  ventral  fins  extending  a  little 

flr  t>ack  than  those  of  the  pectorals.    Olivaceous,  spotted  with 

Kmd  dorsal  and  caudal  barred ;  a  longitudinal  black  streak 

sits  an  rtical  one  beneath  them.    Head  4.^ 
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(with  caudal).    D.  X,  10;  A,  S.    L.  1 J  inches.    Bio  Seco  and  Rio  LeotM^ 
Ti^xas*    (Gimrth)    The  types  of  this  species, exatniiied  by  us,  haxe  t 
lateral  line  incomplete  and  the  prenmxillariea  not  protractile. 
(B<tteo8oma  graoik  Girard.  Proc,  Acad.  Kut.  Sui,  Philft,  IS50,  103,) 

**  Dorsal  sptDca  6;  anal  spines  obsolete f    (Alvariwi^  GimrdO 

89S.  P.  lateralis  (Onl.)  J.  ^  G. 

*^  A  rci>reseutative  of  the  Etheostoinoid  family  waa  procured  by  tr^ 
United  States  and  Mexican  Boundary  OommlHsion  at  the  Rio  Oraiac: 
del  Norte  (Rio  Bravo).  It  constitutes  a  new  g^eueric  tyi>e  allif»d  1 
Catofiotm^  and  to  which  we  have  applied  the  name  at  Alvartnft^  with  t^l::^ 
following  characters.  Head  elongated  and  ta[>enng.  Mouth  termiLii^ 
large,  not  protractile;  lower  jaw  longer  than  the  npi>er.  Teeth  vtftir* 
minute*  Oi>ercular  apparatus,  cheeks,  and  throat  scaly.  First  dors.^ 
nearly  equal  in  height  to  the  second,  from  which  it  in  quite  distint^i 
Anal  tin  much  smaller  than  the  second  dorsal;  caudal  flu  truoc4itecX 
five  soft  rays  to  the  ventrals.  Ventral  seniles  uniform,^  Body  slcndt^:r, 
elongate.  Head  subconical  and  tapering  forward.  Eye  equal  to  snoi 
4  in  head,  ^laxillary  reaching  pnpH,  First  dorsal  about  eqaal  to  seco 
and  separated  fnun  it.  Anal  smaller  than  second  dorsal,  the  last  r»:^' 
of  the  two  tins  opposite  each  other.  Scales  very  srnalL  Lateral  li^«^^ 
median.  Brownish,  back  spotted ;  sides  with  a  narrow  blackish  sti^J 
which  extends  around  the  snout;  first  dorsal  with  a  black  spot  oti 
upper  posterior  edge;  caudal  transversely  barred.  1>.  VI,  10;  A.  8, 
1^  inches,     Hio  Grande.   (Girarih) 

(AUariut  /o f era J«  Girard,  Pro€.  Acad,  Nat.  Sci.  Phila.  ia"i9»  101.) 


3117.— MlCIIOPEB€A  Tutnam. 

(Putnam*  Bnll.  Mas.  Comp.  Zool.  I,  1853,  4:  type  Micropfroa  ptinclv}4iia  Putn,) 

Body  rather  short,  compressed.  Month  moderate,  the  jaw«  al>*^'^*' 
equal.  Preraaxilhiries  not  protractile.  Vomerine  teeth  presents.  O"  ■^^ 
memliranes  scarcely  connected.  Scales  large.  Lateral  line  obsol^"^^* 
Dorsal  tins  small,  subeqnal,  well  separated,  the  first  with  six  or  es^^^^" 
spines;  anal  tin  much  smaller  than  second  dorsal,  with  two  well-d^'^^*  1 
oped  spines.  Color  greenish,  with  dusky  markings.  Si«e  very  ein ^•^  *^ 
probably  the  smallest  of  the  spiny  ^ayed  fishes.  (/xcx/9c>r,  small |  ^r*^^-^*] 
perch.) 

8!i4*  M.  prcclJlEiris  Hay. 
Body  short  and  stoat.    Bnont  conical,  pointed;  jaws  equal;  mo*^^ 

^AlmriunGmml  Prcw.  Acad.  Nat.  Sci.  Phila.  1859,  101:  type  Jh^triiu  l<il^#lli.         * 
Inod  catno  without  meaning.) 
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amaU,  Blightly  obliqae,  maxillary  reacbiDg  front  of  eye.  Eye  small,  4 
in  head.  Cheeks  and  opercles  with  large  scales.  Opercular  spine  well 
developed.  Scales  large,  the  tubes  of  the  lateral  line  developed  on  two 
of  them;  dorsals  well  separated.  Anal  spines  slender,  high;  pectorals 
and  ventrals  reaching  about  to  vent.  Olive,  speckled  with  brown;  ten 
brownish  spots  along  the  sides;  black  streaks  downward  and  forward 
fiom  eye;  dorsal  fins  mottled.  Head  4;  depth  4|.  D.  YIII,  11;  A. 
n,  6.  Lat.  1.  36.  L.  1^  inches.  Alabama  and  Mississippi. 
(Hay,  Proo.  U.  S.  Nat.  Mus.  1860,  496.) 


nctnlata  Pntnam.— Zea«^  Darter. 
Body  rather  short  and  deep,  somewhat  compressed,  the  back  arched. 
Oaadal  peduncle  rather  long.  Head  moderate.  The  snout  somewhat 
#eearved.  The  mouth  moderate,  terminal,  oblique.  Cheeks  naked. 
Opercles  somewhat  scaly.  Opercular  spine  very  small.  Neck  and  chest 
Baked.  'So  trace  of  lateral  line.  The  usual  series  of  tubes  along  the  tem- 
poral region.  Scales  quite  large,  strongly  ctenoid.  Vertical  fins  short.' 
spines  strong,  the  first  usually  the  largest.  Coloration  olivaceous, 
sides  closely  speckled  and  with  vague  bars  and  zigzag  markings ;  sec- 
ond dorsal  and  caudal  barred ;  dark  streaks  radiating  from  eye ;  a  dark 
kameral  spot.  Head  3|;  depth  4^.  D.  VI-YII,  10;  A.  II,  6;  Lat.  1. 
34.  L.  1^  inches.  Smallest  of  the  darters,  and  one  of  the  smallest  of 
'  flsheSy  abounding  in  the  clear  streams  of  the  Northwestei:n  States. 
(Putiuun,  Bull.  Mus.  Comp.  Zool.  i,  1863,  4;  Jordan,  Man.  Vert.  229.) 

SI08.— PERCA  Linnffius. 
Perch, 

(Artedi:  Liodibub,  Systema  Naturso :  type  Perca  JIuviatilis  li.) 

Body  oblong,  somewhat  compressed,  the  back  elevated.  Cheeks 
iMaly;  opercles  mostly  naked;  the  operculum  armed  with  a  single 
kpioe.  Preopercle  and  shoulder  girdle  serrated.  Mouth  moderate, 
terminal ;  premaxillaries  protractile ;  teeth  in  villiform  bands  on  jaws, 
Tomer,  and  palatines;  no  canine  teeth.  Branchiostegals  7.  Gill-mem- 
bnines  separate;  pseudobranchise  small,  but  perfect;  no  anal  papilla. 
Scales  rather  small,  strongly  ctenoid.  Lateral  line  complete.  Dorsal 
fliiB  entirely  separate,  the  iirst  of  12-15  spines;  anal  fin  with  two  slender 
qpines;  caudal  emarginate;  air-bladder  i^reseut.  Pyloric  coecaS;  ver- 
>brse  {P.  JIuviatilis)  21+20.  Fresh  waters  of  northern  regions;  three 
now  known:  P.fluviatilis  in  Europe,  P.  scJirencJci  in  Asia,  and 
This  genus  has  long  been  considered  the  type  of  the 
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spin y-rayccl  fishes,  and  iti  many  systems  it  has  been  placed  first  in  the 
series  of  fishes,  {r^ipxr^j  Perca^  the  ancient  name  of  P.  ^urtahVit,  from 
r.ifixo^j  dusky.)  j 

820*  P.  ainericana  Schranck.— Fe/Zow  Perch;  American  Perch;  Binned Ptnk 

Back  dark  olivaceous;  sides  golden  yellow;  belly  pale;  sides  with  ( 
or  8  broad  dark  bars,  which  exU^nd  from  the  back  to  below  the  axis  of 
the  body ;  lower  fins  largely  red  or  orange ;  upper  fins  olivaceonB ;  vmiSif 
no  distinct  black  spot  on  anterior  or  posterior  part  of  spinous  dornL 
Back  highest  at  origin  of  spinous  dorsal,  which  is  more  or  less  beiiiBd 
insertion  of  pectoral ;  profile  convex  from  dorsal  to  occiput^  thence  Cfli- 
cavi*.  anteriorly,  the  snout  projecting.  Mouth  somewhat  oblique,  max- 
illary reaching  opposite  middle  of  orbit.  Cheeks  closely  scaled  thronglh 
out,  the  scales  imbricated ;  opercular  striae  and  rugosities  on  topof  heii 
well  marked.  Pseudobranchise  quite  small.  Gill-rakers  stout,  diort- 
h\u  Eead  3^  in  length ;  depth  3^.  D.  XIII-I,  14 ;  A.  II,  7 ;  scale*  5- 
55-1 7.  Fresh  waters  of  the  Eastern  United  States ;  chiefly  northwaid 
and  eastward ;  abundant. 

This  species  has  been  recently  considered  as  a  slight  variety  of  the 
European  Perca  fluviatilis.  It  is,  however,  distinguished  by  the  follow- 
ing characters :  The  head  in  P,  americana  is  rougher,  the  oiK^rcle  nww 
strongly  st  date,  the  bones  generally  with  finer  and  more  numerous  serre; 
the  ])re()vl)i(al  is  serrate,  the  scales  on  the  cheeks  are  larger,  iinhrirated 
and  distinctly  ctenoid  ;  tlie  maxillary  extends  to  opi>osite  the  middle <tf 
the  pupil.  The  gill-rakers  are  stout,  the  longest  but  thrt»e  times  as  hi^i 
as  broad.  The  i)seudobranchia'  are  much  smaller  than  in  P.fumtUif. 
First  spine  of  the  dorsal  over  or  behind  (he  jmsterior edge  of  theoiK»rcIe, 
a  series  of  scales  downward  from  it  reaching  about  to  base  of  iJectoraL 
In  P,Jhn'iatiUHt\n'.  dorsal  is  further  forward,  and  the  anterior  spine^^aie 
considerably  higher  than  in  7*.  amvricana.  The  scales  ai-e  usually  larger 
in  the  Anieri(.*an  si>ecies,  the  dark  bars  are  more  sharply  defined,  and  the 
black  spot  on  the  membrane  of  the  last  dorsal  spines,  well  deline<l  in  P. 
,/7wr/Vi////\  is  usually  wanting.  The  most  important  characters,  the  dif- 
ference in  the  insertion  of  the  dorsal,  and  in  the  gill-rakers  auid  ikseudo- 
branchia*,  have  not  been  noti<!ed  by  those  writers  who  have  decided 
that  our  sj^ecies  is  i<lentical  with  the  European. 

(Pcrrti  anuriratin  Siliraiick,  alMnit   ITtM),  fidi*  Gill:  HodianuM  JItirtitrrtm  Mitch.  TlWi 
Lit.  &  riiil.Sor.  \.  Y.  l"!.'),  4*J1:   Pcrva  ^fiarcfurim  IloUinmk,  Irlith.  $.  C.  l!^>.  4 
finrcsci'n^,  acuta,  ami  <7rari7i«  (iiintbtT,  i,   iVJ-CO:  Perca  fluriatiUs  var.  SteJ 
Sitzuiigsbcr.  Wioikt  Akail.  lc^7t<.) 
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^^^^^H  »e9.— STlZOSTEDItJIlI  Kafiue^ae. 

^^^^^^^H  Pf Are  FercJi€H. 

^^^^^^^^H  ( tufiioperea  Covier:  Ceniropomus  Bleeker.) 

BtU«MMioii  RuniH'WjTie,  Iclith.  Ob.  imO,  2:3:  typo  Petm$almonea  Raf.) 
■  Body  «len<ler,  elonjijfate,  fiisitbrm.  Head  8ubcouiciil,  long:.  Cheeka 
Hitd  o|K*rclt*s  inoie  or  less  scaly;  top  of  the  bead  with  some  seiiles* 
Blo^ii^i  lar^e,  the  jaws  sibout  equal;  premaxiUaries  protractile,  IHtle 
tnovahlc!.  Teeth  in  villirorm  banilH,  the  jaws  ami  palatines  with  long, 
■liar|>  canines.  Gill-nikers  slender,  stron^j;  ^ill-nienibnine^s  sei>arate. 
Vreopende  seiTated;  opercle  with  one  or  more  spini^s,  terminatiutis  of 
fcitliutinj?  stiiie.  Dorsal  fins  separate,  the  lirst  with  12  to  15  spines; 
■iial  lupines  2,  »lent!er;  ventral  fins  n*>t  close  together.  Scales  small, 
Btrotigly  ctenoid ;  lateral  line  eon  tin  itous,  Psmnlol»ranehiie  well  de%el- 
■tied.  Pylorie  ea*ca  .1  to  7.  Large  earnivorons  fishes  of  the  fresh  waters 
■f  North  America  antl  Europe;  two  stnaigly  niarked  species  ou  eaeli 
B^trtinent,  (<fT(t*xi,  to  prick;  ^e^eoy,  a  little  breast;  •*  the  name  ineaos 
■UDg^ent  throat,'^  according  to  EaQnesque*) 

B  ^*3rloric»  circft  3,  (iijl>efiuttl,  all  about  a^iloag  us  the  Htomttch.    {S(iio$tedium, ) 

B9V,  S*  Vif rf^lim  fMUrh.)  Jf*»"<lrtn4LCopeland. —  Jrali-eyed  Pike;  Dory;  Giatt»-eife; 
t  Trituie  J'ikr;  lilac  Vlkc;  Juvk  Sidmon, 

U  t^ark  olive,  finely  raottled  with  brassy,  the  latter  color  forming  indis- 

^PU*>t  obliqno  lines  ;  sides  of  head  more  or  less  verndculated  ;  lower  jaw 

■^li -colored ;  btdly  and  lower  fins  pinkit^h;  spinons  dorsal  with  a  large 

B**^>laek  Idotch  on  the  ntembrane  of  the  last  two  or  tliive  spines,  other- 

K*^^*  nearly  plain:  second  dorsal  and  caudal  nu)tl led  olive  and  yellow- 

B«  ;    base  of  jiectorals  dusky  without  ilistinct  black  bh>ttTh.     Body  sh*n- 

B**i*f  bceoraing  compressed  with  age,  tlieback  inort^  archied  than  irj  S.  ca^ 

m^^^me.    Dorsid  siniies  high,  more  than  half  length  of  head ;  soft  dorsal 

"■'^Hy  as  long  as  spinous  dorsal.    Head  S^  ;  depth  about  4.K    Kye  shorter 

*^*«tU  snont,  'i\-:>  m  head,     D,  XIll-I,  21 ;  A.  II,  12;  Lat.  L  Oil.     Pyhn  ic 

B^^  3,  nither  long*    iJrt'at  Lnke  region,  TJp]>er  Mississiiipi,  and  souui 

B^^'untic  ntreunis,  north  to  the  fur  countries;  an  abnndant  and  valued 

B*^l  lisb,  reaching  a  length  of  nearly  3  feet  and  a  weight  of  10  to  2U 

B^^ttidflj, 

B^.^'^'^'^  fllri^  Mltfeb.  ftnp.  Amcr.  Month.  Mng,  ii,  247,  I8lft:  Lvchpeua  mnnicffna 
^r^y.Si  YaL  ll.  122;  LHciopercn  flmnicaHa  GiliUbtrr,  i,  74;  Jortlan,  Bull.  l\  S.Nat.  Mtie^g 
^t*  .^;  iV^  §a(utgnes  Raf   Anier*  Mouth.  Majj.  v^  304,  inli^;  mtUoMtc  hinm  fnhnQucnm 
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Jordan,  Bull.  U.  8.  N»t.  Mns.  x,  47;  Sti-ofttMhiym  vitraim  viir»  Mlwumfum  Jonlacir  Hn». 
Vert,  ii,  2:10,  tbe  ^♦Blu©  Pike,"  ii  local  variety  iuObio  aorl  MQthwmrd;  bluer,  witli  t  T 
body  shorter  ftud  deeper,  Uic  «ize  Bmallcr.) 

««.  Pyloric  ca!ca  Buiall^  unequal,  4  to  7  iti  number.     (Ctfnopcrca  QUI  St.  Jardim**) 
§!2S.  S.  eanadeiise t  (Smith)  JoT.—Saugrr;  Sand-piks ;  Grap-pike;   Horn-fish  . 

Olive  gray  above,  sides  brassy  or  pale  orange,  with  Tnii(*h  dark  on 

tling ;  yowng  pale  orange  with  large  dark  lateral  shades ;  spinons  dor^s^s^^ 

witli  2  or  3  rows  of  ronnd  black  spots;  no  distinct  black  blotch    < 

the  posterior  part  of  the  fiti ;  a  large  black  blordi  at  base  of  pectora.! 

Becond  doi'sal  with  about  3  rows  of  irregular  dark  spots  j  caudal  dtia 

and  yelloisisb.  Body  elongate,  more  terete  than  in  the  preceding,   He^ 

quite  pointed,  depressed,  about  3 J  in  length;  depth  4 J— 5,    Eye  sm^^^^l 

5  in  head.    Opercular  spines  varying  in  number  an<l  size,    T*.  XIIII -J 

18;  A.  If,  12;  Lat.  L  95.    Pyloric  ccpca  l-T,  smaller  than  in  8.  titrr^^r~-m 

L.  15  inches.    Great  Lake  region,  Upper  Mississippi  and  Ohio  Biv^*-m 

(Lnciopcna  canadvneis  C.  H.  Smith,  MSS.  in  Griffith's  edition  Cuvier*»  Auinml  KLa^^^ig' 
dom,  3c,  ^75»  163G:  Lucioperca  cmiadenats  Gilnthei,  i,  75:  Lucwpcrca  ^rtitca  DeKajr'^  X 
Y.  Faun.i,  Fishon^  1^42,  19;  Ltichper^ca  ffrhca  Oiliiiher,  i,  7*i ;  Jordan,  Ball,  U,  S.  J^*^  ^] 
Mob.  X,  48:  Lueioptrca  birtea  Grd.,  Proc.  Acad,  Nat.  Set  Phila,  1857,) 
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Family  LXXXVI— SERRANID.^. 

{Tli€  Sea  Bass,) 

Body  oblong  or  elongate,  more  or  less  compressed,  covered  with  adl:»- " 
ent,  ctenoid  (rarely  smooth)  scales  of  moderate  or  small  size*    Ma*-^ 
horizontal  or  little  oblique,  usually  large.    Premaxillary  protract:-* 
Maxillary  broad,  with  or  without  a  supplemental  ))one,  ita  p08t<*rior|;^* 
not  slip|»iiig  under  the  edge  of  the  preorbital.    Jaws  with  bauds  of  te^ ^ 
Bomo  of  the  teeth  sometimes  enlarged  and  cauinedike;  do  incisors 
molar  teeth j  vomer  and  palatines  with  bands  of  villiform  teeth;  tonj 
sometimes  with  teeth;  pterygoids  toothless.  Gill  rakers  usually  at  iff  £ 
rather  long,  armed  with  teeth.     Gills  4,  a  long  slit  behind  Ihe  fon* 
PseudobrauchioB  large.    Lower  pharyngeals  separate,  rather  narM 

*Jordan»  Bull.  U.  8.  Nat.  Mii».  x,  48 :  type  Ludoperea  canadm9i$  Sniltli,    HvoVf  i%  ^^^^^ 
ftipHT^t  perch. 

tThr<^«3  varieties  of  this  species  may  nsually  be  reeo^ixed:  . 

fl.  Var.  mnadnntf^  of  tbo  8t.  Lawrence  region,  with  the  operrles  and  honcji  of  the  l»  ^^ 
considerably  rougher,  the  number  of  operrnlar  spines,  which  are  uictHt  tbr    ^^  ^ 
\  ends  of  the  sfria-,  incrcfwed  ;  the  bead  is  also  more  chwely  and  e3ctei  ^[ 

Tar.  grisettm  (DeKay  )j  the  common  form  of  the  CJreat  Lake  region,  df.^t  \  ' 

and 
c.  Var.  boreum  Grd.  from  the  Upper  Missouri  region,  with  the  head  slendf^rer. 
These  forma  iBtergrade  and  are  doubtless  varieties  of  the  same  ttpecie*. 
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I  X^oii^ted  teeth.  Gill-membranes  separate,  free  from  the  isthmus. 
nchiostegals  7  or  6.  Cheeks  and  opercles  scaly;  preoi)ercle  with 
>08terior  margin  usually  more  or  less  serrate ;  opercles  usually  ending 
me  or  two  flat  points  or  spins.  Nostrils  double.  Lateral  line  con- 
aons,  single,  not  running  up  on  the  caudal  fin  (except  in  Centropomus), 
nil  witfaoat  cranial  spines,  not  cavernous.  No  suborbital  stay.  Dorsal 
Tarionsly  developed,  continuous  or  divided,  the  spines  generally  stiff. 
lal  fin  rather  short,  with  3  spines,  which  are  rarely  reduced  in  number 
obsolete.  Ventrals  separate,  throacic,  1, 5.  Pectorals  well  developed. 
nodal  fln  truncate,  rounded,  or  moderately  forked,  its  peduncle  stout 
id  not  keeled.  Vertebrae  about  25.  Air-bladder  present,  usually  rather 
■all,  and  adherent  to  the  walls  of  the  abdomen.  Intestinal  canal 
vsatj  with  several  or  many  pyloric  appendages ;  the  stomach  coecal. 
Genera  40;  species  about  300.  Carnivorous  fishes,  chiefly  marine, 
Bd  found  in  all  warm  seas;  a  few  m  fresh  waters. 
As  here  understood,  the  Serranidce  comprises  the  most  of  the  family 
rPereuI^eas  understood  by  Giinther  and  others,  exclusive  of  those  with 
nperfect  psendobranchise,  those  with  one  or  two  anal  spines  and  with 
be  number  of  vertebrae  increased,  those  in  which  the  whole  length  of 
it  maxillary  slips  under  the  preorbital,  and  the  forms  related  to 
Haeanthus.  Even  after  these  eliminations  the  family  is  considerably 
iried.    The  definition  of  genera  in  this  group  oflers  many  difficulties. 

(Ftrdd4By  groups  Perdna,  Scrranina,  exclusive  of  certain  species,  Giinther,  i,  61-220: 
muUdtB,  Lahradda,  Ceniropomidcc^  Gill.) 

nai  spines  strong;  dorsal  spines  several. 
fBnuicliiostegalH  seven. 
«.  Teeth  all  villiform,  without  canines. 

h.  Candal  fin  deeply  forked ;  dorsal  divided. 

c  Tonpjne  toothless ;  supplemental  maxillary  present.    {Ccniropomince.) 

d.  Second  anal  spine  strong Centropomus,  270. 

cc  Tongue  with  teeth;  supplemental  maxillary  wanting.    (Labracince.) 

e.  First  dorsal  with  9  spines Roccus,  271. 

M.  Caudal  fin  not  forked. 

€,  Tongue  toothless ;  head  scarcely  armed. 

/.  First  dorsal  of  10  spines,  depressible  in  a  groove.. Stereolepis,  272. 
ee.  Tongue  with  teeth ;  head  well  armed. 

g.  Dorsal  continuous ;  a  rough  ridge  on  the  operculum. 

POLYPRION,  273. 

«a.   Teeth  not  all  villiforra,  some  of  them  more  or  less  enlarged  and  canine  like. 
(Serraninw.) 
h.  Maxillary  without  distinct  supplemental  bone;   lateral  canines 

usually  stronger  than  those  in  front Serranus,  274. 

hh.  Maxillary  with  a  distinct  supplemental  bone  ;  anterior  canines 
strongest ;  inner  series  of  teeth  depressible. 
t.  Cranium  above  with  three  parallel  raised  crests;  anal  rays 
about  III,  11 Trisotropis,  275. 
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t.  CniDinm  with  onlv  the  mediam  ciest  dewlap^;   aoal  B 

aboDt  111,9 Epixcpbkui,:! 

AAA.  Maxillary  unknown:  "pyloric  co*ea  innmnenible.*' 

PkojcicbopcC 

^t  Branch io«»tegali»  C :  dorHal  spines  10.  the  third  filamentnos DCLBSk X 

**  Anal  spines  obsolete  or  re<luce<l  to  2:  scales  %'erT  small,  smooth.    (BkypiioMm,) 
J.  Donial  spines  ^  or  3  only RHTPncrs,£ 

StTO.-C^ElVTBOPO.HLS  Lac^pi-de. 
{Oxylahrax  Sleeker.) 
(Lac<^pcde.  Hist.  Nat.  Poiss.  iv,24H.  1?02:  type  St-itram  umdetimaiU  Bloch.) 

Body  elongate,  covered  with  rather  smalK  ctenuid  scales.  Hci 
obloDg-couical,  depressed,  lower  jaw  projecting :  teeth  on  jaws,  vomm 
and  palatines,  all  villiform,  without  canines;  tongue  Buiooth.  MaxiOii; 
with  a  strong  supplemental  bone.  Preopercle  serrated;  twostroii|?e 
spines  at  its  angle:  oiiercle  without  true  spines:  preorbital  and  snpn 
scapular  usually  serrated.  Dorsal  fins  entirely  separated ;  the  first  wit 
8  spines;  the  first  and  second  spines  usually  much  shorter  than  ti 
thinl.  Anal  fin  short,  with  3  spines,  the  second  of  which  is  long  ai 
strong.  Caudal  forked.  Lateral  line  conspicuous,  extending  on  tl 
caudal  fin.  Branch iostegals  7.  Si>ecies  numerous,  inhabiting  tn^ 
seas.  Acconling  to  Professor  Gill  the  skeleton  of  CentropomuM  dlth 
so  widely  from  that  of  the  other  Strrano^dit  that  it  should  constituti 
separate  family.     (/r>r/>i*>,  spine:  -(r«'^,  operculum.) 

a.  Lat.  I.  al»out  Tn;  hotly  rlonirat<\ 

879.  V,  nndoriniali!«  iHl«>oh. )  Cuv.  iV  Vnl. — Hohtiht, 

Silvery,  greenish  above;  lateral  line  blark.  very  distinct;  dons«il  a 
caudal  dusky:  other  tins  yt»Il(»wish:  veiitrals  without  dusky  :ire:i.  P 
orbital  nearly  entire.  Thinl  dorsal  spine  longer  than  the  fourth;  secu 
anal  spine  comparatively  short,  about  as  long  as  third.  Airbladi 
anteriorly  with  two  long,  slender,  back wartl- directed  hom8.  Eli^ad 
depth  4.J.  I).  VI1-1,!>:  A.  Ill, «»:  Lat.  I.  70.  A  large  foo<l  fish,  abunds 
in  the  West  Indies;  ranging  northwanl  to  Lower  Califoruiiu  Flori< 
and  Texas. 

(.Scm-Mfl  unfit nmnlis  Hl<H-h.  Irhth.  :ii>:^:  (iunrlnT.  i,  7t»:  Vaillawt  ^  Roi'onrt,  Mtm.  i 
an  Mex.  iv.  17:  (vntropoynni*  viridi:<  Lorkiii«::ti»n.  i*i\H\  Cal.  .-Vcad.  Xal.  Si-i.  ItTT,  1& 

«7l,-ROCCrS  Mitchill. 

{Lahrax  Cnvicr.  l"!?:  pr».'Ocrn|)ic(l  in  Chirido',^ 

(MitchiU,  Kept-  pnrt,  FUb.  N.  Y.  1^14.  -^ :  tyi>e  IloccuM  ttriaiua  Mitch,  ss 
tmta  Blocb.) 

oblong  or  ovate,  compressed  and  more  or  less  elevated* 
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lal,  scftly  ftbo%'0  and  on  titles.  Mouth  ratber  large,  nearly  horizon^ 
Itlie  Jawseqnal,  or  the  lower  projecting*  Premaxillaries  protrac- 
I  maxUlarJes  large,  without  supplemental  bone,  only  the  edge  of  tlio 
Irior  part  slipping  under  the  preorbitaL  Teeth  all  villifonn,  in 
■a,  on  JHW«,  vomer,  palatines,  and  tongue*  Eye  large,  orbital  ridge 
Ma  elevated*  Preopercle  serrate  behind  and  below;  the  teeth  of 
^Bi^r  margin  sometimes  enlarged,  Operele  with  two  flat  spineji, 
RirbitAl  narrow,  PsendobranchiflB  large.  Scales  large.  Breast 
p.  Dorsal  fins  separate  or  (connected  at  base,  t!ie  anterior  with  9 
kt|?  BjuneR.  Anal  spines  well  developed.  Caudal  fin  lunate.  Pec- 
|]8  small.  Species  about  6,  in  America  and  Europe,  inhaliiting  both 
kiund  wilt  waters.     (Kame  derived  from  the  veniacular  ''Rockfish*'') 

^^^ofi  Uiwor«Mi^#j  nC  preojMTclr'  miian,  wot  dir«^ctefl  forwartln. 

|^V^i»«tti  oil  iitymui'  toiigiift;  u  n  al  H}nui.-»  |ij^nidu»tcd  ;  lower  jaw  prujucting;  BCtdc^ 

r  <>u  ob(?(>kM  alinoKt  cycloul ;  Uoroal  fins  iK^purate. 

I  t_    i*'i*th  on  bi«e  of  tongue  iu  two  patche»;  body  elougatc^  little  catnpreased. 

I  (J104TU9  MitchflL) 

Bn.  Ifneiiluft  iB\oeh)  GWh—Stripfd  Bau :  Iioek*/i*h;  Bock. 
Pltraceous  silvery;  sidei*  and  below  silvery  white  or  bras&yj  sides 
ned  with  7  or  8  longitudinal  dark  bandn,  one  of  which  runs  along 
I  lateral  line;  the  stripes  Ui^ually  eontinuoua.  Body  elongate,  little 
nted;  the  young  blender;  axi.s  of  body  about  in  the  middle  of  the 
llli  of  llie  bod3%  Mouth  large,  oblique;  the  large  maxillary  reaehing 
ilQiciw  the  middle  of  orbit.  E5*e  about  half  length  of  miout.  Pec- 
m  short-,  IJ  in  heath  Spines  slenderer  than  in  the  other  species;  the 
mnd  anal  spine  J  length  of  head.  ITead  3^  in  length;  depih  3^.  I). 
ML  12;  A»  III,  11;  I^t  I.  05.  L.  3-4  feet.  Atlantic  coast;  entering 
|Hooe  of  the  largest  and  finest  of  our  game  fishes. 

^B^  »      ^    nio<^h,  niith,  ix,  53  :  Roccu«  UnratuM  OilL  Proc,  Acad.  Nat.  ScL  PUIIa. 
^K  Unmtus  Hon)rrK>k,  Ich.  8.  C.  1860/24  :  Lahrax  lintaiuA  GaiiMier,  i,  (^4.) 

■'«rlh  im  hMi^  of  tongue  in  ft  tingle  patch ;  hody  obloug,  oompn?ssed.    {Lqdhema  ' 
I         Uai.  ^ 

I*  H.  ehrf%opn  (Ra£)  Gill.— TRire  /?«*«. 

■lTef^*i  tinged  with  golden  below  the  lateral  line  and  with  reddish 

Ire;  «ide^  with  blackish  or  dusky  longitudinal  lines,  4  or  5  above 

ikileral  line,  one  through  which  the  lateral  line  runs,  and  a  variable 

mher  of  more  or  less  distinct  ones  below  it,  the  latter  sometimes 

kor  leaiH  interrupted  or  transposed.    Dorsal  outline  much  cun'ed; 

l^^ilpBe,  leh.  Oh.  1920,  ^:  type  Faroa  dkffiopi.  (Aeirtc,  scale;  fi^fiOt  italr; 
■*tt#  scaly  bases  of  the  fins.") 

I    Bull.  Nat  Mas,  No,  16 34 
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fiecond  anal  spine  i  length  of  head.  Axis  of  body  ratber  bek 
middle  of  its  depth.  Head  conical,  slightly  depressed  at  the 
Mouth  small,  nearly  horizontal ;  maxillary  reaching  middle  of 
Head  about  3^  in  length ;  depth  about  2|.  Eye  large,  its  dii 
equal  to  the  length  of  the  snout.  B.  IX-1, 14}  A.  Ill,  13;  Lat 
L.  15  inches.  Great  Lakes,  Mississippi  Valley,  and  northward*  A 
fish  of  some  repute. 


IPerca  chrysops  Raf.  Ich.  Oh.  1820,  28:  Lahrax  multiUneaiwB  Kirtlmnd, 
Nat.  Hist.  V,  dl :  Boocua  chrysops  Gill,  Proc.  Acad.  Nat.  Soi.  Pbilm.  1860,  lU: . 
osculaiii,  muHilineata,  and  notata  GUnther,  i,  65,  67 :  Labrax  albidu*  Dekaj,  Kef 
Fauna,  Fish.  1842,  13.) 

hb.  No  teeth  on  base  of  tongne;  second  anal  spine  enlarged ;  Jaws  eqoal;  m 
cheeks  ctenoid;  dorsal  fins  somewhat  connected.    CMorame*  GllL) 
d.  Sides  striped  with  black. 

832.  R.  intermptus  (Gill)  J.  &  G.—TeUatc  Bass. 

Brassy,  tinged  with  olivaceous  above ;  sides  with  7  very  distind 

gitudinal  black  bands,  darker  than  in  the  other  species,  thorn  b 

the  lateral  line  interrupted  posteriorly,  tbe  posterior  jmrt  altem 

with  the  anterior.    Body  oblong-ovate,  with  the  dorsal  outline  i 

arched.    Head  depressed,  somewhat  pointe<l,  its  profile  concave,   i 

large,  their  diameter  equalling  length  of   snout.     Mouth  some^ 

oblique,  maxillary  nearly  reaching  middle  of  orbit.    Spines  very  rol 

second  anal  spine  f  length  of  head.    Dorsal  fins  little  connected.    I 

3  in  length;  depth  2§.    D.  IX-I,  12;  A.  HI,  9;  Lat.  1.  50.     LI 

Mississippi  Valley,  chiefly  southward;  north  to  Illinois. 

{Labrax  chrysops  Girard,  U.  S.  Pac.  R.  R.  Surv.  Fish.  1858,  29;  not  /Vrwi  «*r 
Raf.:  Morone  interrupta  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1860,  118.) 

dd.  Sides  not  striped  with  black. 

833.  R.  amcricanus  (Gmol.)  J.  <&  O.—  imte  Perch. 

Olivaceous;  sides  silvery,  with  faint  lighter  streaks.  Body  obk 
ovate;  dorsal  outline  much  arched;  the  head  depressed  above  e 
and  rather  pointed.  Mouth  rather  small,  somewhat  oblique,  maxil 
nearly  reaching  the  vertical  from  the  middle  of  the  orbit.  Eye  I 
erate,  its  diameter  about  equal  to  length  of  snout.  Spines  stroofi 
second  anal  spine  nearly  ^  length  of  head.  Dorsal  fins  considflB 
connected.    Ilead  3  in  length  ;  depth  about  3.    D.  IX-1,  12;  A.  11 


*GilI,  Proc.  Acad.  Nat.  Sci.  Phila.  1800,  IIG:  type  Pctm  ammcami  OimL  Jl 
Mitch.  Ropt.  Fish.  N.  Y.  1814,  18;  is  properly  a  synonym  of  Peretu    (1 
unknown.) 
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5(1.     LcJDgth  sciirMy  a  foot    Cape  Cod  to  Florida,  abandant, 

Sail  atreftms  coastwise. 
•« 

MPiomaOmeL  Sjst.  N^t.  I,  paw  i\^  1308^  17^9:  labrax  rufus  Storer,  Hbt. 
.  9:  y/ororn*  amcHcana  Gill^  Proc.  Acad,  Nat.  ScL  Phlla.  1830,  116:  Perca  mn* 
Riifl  Xm*im  Month.  Mai^.  ii,  205:  Labrojc  mmi^noantm  Holbrook,  Ich.  8.  C.  5: 
r  rm/ut  aud  putHdtM  GUutber,  1,  65, 07.) 


STU.— STEREOJLGPIS  AyriM*. 
Jeii>  Fish€9, 

,  PiTC.  CaI.  Acad,  NaL  Sci.  ISSD.  88:  typo  St4fri^li!pia  giffos  Ayre*.) 

ly  oblcm^  somewtiat  elevftted,  little  compressed.    Head  robirsT, 

!  steeply  ele rated,  the  forehead  broad  aud  flattish.    Edges  of 

le  and  inti^ropercle  serrate,  becoming  Dearly  entire  with  age. 

bUf  elieek«,  and  opercle^  scaly  ;  snout,  preorbitAl,  and  jaws  naked* 

^itmall,  not  strongly  etenoid,  their  surfiiee  nigo-se  with  radiating 

Month  large,  wide,  placed  lowf  lower  jaw  prominent,    Maxib 

ritii  SI  well-developed  supplemental  bone,  extending  to  below  the 

Preorbit^l  wide,  only  the  anterior  edge  of  the  maxillary  slipping 

iL     Teeth  all  villiform,  in  broad  bands,  on  jaws,  vomer,  and  pal- 

Branchiostegaha  7.    PseudobrauchiiB  very  large.     Gill  rakers 

Jstrong.    Dornal  fin  with  11  low,  stout  spines,  the  last  spines  very 

LUliorter  than  the  middle  ones,  and  all  depressible  in  a  deep  groove. 

ftn  aimilur  to  soil  dorsal,  with  3  low,  stont  spines;  candal  fin 

••    trly  truncate;   pectorals  moderate;  ventrals  long.    Pyloric 

L  7*     Size  enormons,  among  the  largest  of  Percoid  Ushes. 

i»^,  firm  J  Af  Tic,  scale.) 

;  II*  iilniii  hyrrsi. — Jew-fluk;  Black  Sl^a  Bqam, 

|rifi  nif^h  with  large  black  blotches,  becoming  with  age  nearly  uni- 

greenish  bla<^k;   vertical  fins  in  the  young  with  a  conspicuous 

Igo;  ventrals  black,    Bo<ly  arid  head  robust;  region  from  occi* 

\  dorsal  carinated.     Soft  parts  of  vertical  fins  scaly ;  spinous  part 

1 5  first  dorsal  sjiine  prominent,  curved.    Ventrals  reaching  vent, 

longer  than  the  pectorals.    Head  3;  depth  3.    D.  X-I^  10; 

8 1    Lftt  1.  115,    Pyloric  ccecA  7,  long.    L.  6  feet    Coast  of 

i{^  from  San  Fratidsoo  soutliward,  not  rare. 

,  Pto^  Cat*  Aeftd  SoL  1339,  2^:  SUre^ltpitt  c^Vi/arnicuM  001,  Pro<3.  Acad.  Kat. 
1663,3300 
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'vrell  as  along  tbe  front ;   teeth  mostly  fixed.    Preopercle  senute  be- 

bind;  operele  eudiiig  in  2  ilat  spiues.    Cheeks  aud  opereles  scaly*    Gill- 

mkeis  ghortish,  bIouU     Fios  little  scaly.     Dorsal  liu  continuous  or 

emarginate^  with  10  stmug  spiucs  and  11-15  soft  ruys.    Anal  spine? 

veil  developed.    Caudal  fin  Innate  or  truncate.    Occajvital  cresta  little 

developed.     Pyloric  c^ca  few.     Vertebra*  10  -f  14.     S|>ecies  very  uu- 

merouti  in  warm  seas.    Several  modern  genera  aits  here  included,  *ioine 

of  which  may  perhaps  merit  restoration. 

The  typical  species  of  Centropristh  dilfers  from  Serramis  acriba  and 

relatives  in  numerons  respects,  notably  in  the  scarcely  diflerentiated 

iDe8,  the    broader  bands  of  teeth,  the  broader  head,  the  stronger 

on  the  operclo,  the  rudimeutary  dori>al  groove  and  nearly  naked 

liuons  dorsal  (in  Scrranm  pniper^of  which  we  have  no  typical  species, 

w  i»  no  trace  of  a  groove  and  the  dorsal  is  more  scaly),  the  larger 

lealea,  and  the  shorter  soft  dorsal.    Each  of  these  characters  is  shared 

th  some  of  the  species  now  referred  to  Serranus^  and  any  line  of  divi- 

ttoft  of  the  two  gronps  is  simply  arbitrary,  at  least  until  the  sijccies  are 

tier  known. 

[8erran  or  ^errano,  a  vernacular  name;  from  the  Latin  strm,  a  saw,) 

iindul  tTiloljiite  nr  irifnrcate. 
It  DoimI  KpiueB  i9)ttit>le«    {Centroprhtif*  Cuvier.) 

i36»  8*  tttraritts  (L.)  J.  &  G.—mavk  ri»h;  Black  Sea  Baati. 

Dusky  brown  or  black  ;  mon^  or  less  mottleil,  with  traces  of  pale  longi- 
tudinal streaks  along  the  rows  of  scales;  young  greenish,  often  with  a 
»l»rk  lateral  band,  sometimes  broken  up,  forming  cross-bars;  dorsal  liu 
with  m?veral  series  of  elongate,  whitish  spots,  forming  interrupted  lines ; 
other  tins  dusky,  mottled.  Body  ovate,  robust,  the  back  somewhat  ele- 
^ati^l;  axis  of  body  below  the  middle  of  the  dej^th.  Head  huge,  thick, 
^itlu  compressed,  somewhat  ptuuted;  top  of  head  naked;  cheeks  and 
'^Itrcles  sculy ;  scales  on  cheeks  io  about  11  rows-  ^louth  obliquo,  low, 
^th<?r  large,  the  premaxillary  below  the  level  of  ilie  eye;  lower  jaw 
Kotiiiu^jit;  ninxilljiry  bnnul,  its  uj>i)er  edge  antertijrly  slipping  ntider 
"^<'  '.lip!  of  the  broad  preorbital,  which  is  nearly  as  wide  as  the  eye. 
%«J  large,  wider  than  interorbital  space,  less  than  snout,  4^  in  head. 
Oillraker*  long.  Canines  very  small,  scarcely  differentiated.  Teeth 
*U  fixed,  the  bands  rather  broader  than  osuah    Dorsal  spines  rather 


Aniiu,  ci\.  2r  IH^D:  type  Ctntropriititi  mtjricaHM  Cuv.=;i*erca  att'ttria 
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pines  ftlender,  rather  low,  the  former  contitiuoris  with  the  soft 
il  anal  Kpine  «niall;  caudal  deeply  emarginate;  peetorala 
ickiiig  tips  of  ventrals-     Serrce  of  preopercle  forming  two 
1^  {groups  of  long  spines  at  ita  angle;  lower  limb  of  i>reopetTle 
Head  3;  depth  4.     D.  IX,  12;  A.  H,  7  j  Lat  1.  aljout  (i5.    West 
orth  to  South  Carolina ;  not  rare- 
Vat^  il,  *i4'i:  CrnfrtiprUtU  fimdcularift  OliQlher,  1,  83:  Diplectmm  fascinttare 

nf  I *n»#> rw* n'  1  e  hi m ] A i* .     (  Ha Uffftva  *  G ill. ) 
"Sail  il4fr>4sil  of  mort}  iha-u  13  niyck 

*nlilltf  alius  (Copt?)  J*  &.  G. 
Deolate4^rown;  eheeka,  interoperde,  maxiUary,  and  mandible  with 
[«e  network  of  white  lines;  yellowish  below;  body  with  5  vertical 
baBdfv  2  on  the  caudal  peduncle  and  2  above  anal  fin;  pectoral 
smdal  with  s<rnall  brown  Bpot^;  second  dorsal  and  anal  brown, 
wn  of  small  white  spots.  Form  elongate-oval*  Head  nan-ow, 
;  profile  regular;  mandible  projecting;  opercle  with  three  points; 
smooth ;  checks  and  opercles  scaly,  those  on  I  he  latter  minute ; 
nn  the  vcrt4*x  ceasing  Ix'liind  posterior  margin  of  pnpiK  Median 
KfitncH  sut>eqnal ;  median  arral  spines  extending  beyond  base  of 
;  candal  truncate*  Teeth  and  armature  of  preojiei-cle  not  de- 
,  but  doubtless  much  as  ju  8,  atrarius,  D»  X,  14;  A.  Ill,  8; 
IJj-iS-18,  Pcnsacola,  Fla,  (Cope,) 
rm^rutU $uhUgariiia  Copt%  Proe.  Acad.  Kttt,  Soi*  PhiU*  IH70,  — ,) 

H^  ftn  Mnari^niitc'^  Momo  of  ibe  nnferior  iipin««  being  olevated;  noft  dorsal 
Imig;  pnH>p«n3]tt  iiiiti[ity  aomitf!.    (Paratahraxf  Gimrd.) 

|i«  rll&;tirtttnfi|  (GM.)  StHntU— /?ofJt  Itaan;  CahriUa, 

l^'isli  gr^i*u,  with  obscure,  broad  dut^ky  streaks  anil  bars,  which 
retieuUtions  on  the  sides;  sides  often  mottled  or  shaded  with 
or  yellowish,  but  usually  without  distinct  spots ;  a  broad  dark 
Upar  axis  of  body^  below  which  the  color  is  nearly  ]dain  silvery 
Preorbital  narmw,  its  least  wi<Uh  slightly  more  than  half  the 
of  the  orbit.  Maxillary  broad,  much  expanded  at  tip,  its 
«t  width  two  thirds  diameter  of  eye.  Gill-rakers  rather  long,  22 
the  angle.  Pectorals  long,  li  in  head;  ventrals  IJ  jn  liead; 
fiHirtli^  and  fifth  dorsal  spinea  about  equal,  the  second  spine 


X»t.  Bfh  Py la*  imi,  236:  type  Saranus  bivitiahu  C.  &  V.    f  ctK. 

^  Arjwl.  Naf.  8d.  PUil.i.  185fn  tttl:  type  L4ihraj;  nthuUfer  Otd^^Atrttcla- 
(Jill.    (?r«^cij  nrarj  Xafipa^^  Labtaj,) 
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f#^rv/n»!  -.^oft,  I^  i:i  h-ra^l :  veDtmL-  Iv :  ihinl  aad  fDcrcii  ^ 

*:>v;4 :*:«].  the  -<:':o:j-1  faro  fiftLj*  thr  ht-i^ht  of  the  thiz^  vfe* 

th;i:j  •.iiu'^i*^  A\i*\  or>>'t:  -^^.-oLd  anal  f!>ixie  shorter  thAn  tliixxl : 

h/:aif:tfl  oij  the  r/ii<MIe  Hue  to  op^jo^iie  front  of  papfl.  nakcdcN 

half  a«  Ion;;  a.*  ftuorjt.     Head  3 :  deprh  3.     D.  X«  L  14 :  A. 

1.  \y\  'Vl  \^»U'.-t,.    L.  Ij  iiiche*).    Coa.^t  of  Califoniia,  abandAj 

iPUiiio  Viiithvanl. 

'Hu-iri'i;*'i.r*'T.  KLtLyol.  NV.:z*-r4  vi;.  i*ZK  l7^>f :  Vaillant  4t  Boeoon, 
lf«rz.  iv.  7:«,  Kl.; 


M9.  «.  BCbBlifcr  GM.j  .St^rind.— J**ii«5  Fct*. 
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OD  lawi^r  parfc  of  arch ;  pectorals  ralber  short,  about  |  the 
itM^thof  the  head;  ventrals  2-2^  in  head;  first  2  dorsal  spmes  very 
_»lAort,  tlie  third  very  Idgh,  much  hiij^her  tliau  aoj'  of  the  others;  Betjond 
»ixme  o«e4hird  to  one^fourth  length  of  thii^l,  which  is  longer  than 
ic^i^tt  and  orbit;  second  anal  spine  as  long  as  third;  topof  heiid  closely 
tl«Hl  to  beyond  fixint  of  eyes.  Head  2f ;  depth  3^ ;  eye  less  than  half 
tlAO  snout.  D.  X,  I,  14;  A.  Ill,  7;  Lat  L  80,  L.  18  inches.  CouBt  of 
C^Iifoniia^  from  Monterey  south waM;  abundant 

(  Z,*xhra£  mbuiifir  Girafil»  Proc.  Acad.  Nat.  8ri.  Pbila.  18r>4,  IV2:  Paralahrtw  nrhuJlfcr 

lirsmd.  U.  8,  Puc-*  R.  R.  Siirv.  x,  33,  pL  xn  :  Patalabrax  nebulifvr  OUutber,  i,G2;  Steiii- 

<ti»«!r»IctitbyoL  B«itrugo,  iii,  1.) 

Sotne  on  lower  edg«  of  preoperole,  InTge,  apiir-liko,  directed  forward.  iPiectropoma^ 
Ciivier) 

|8-a:k.  S.  rtaloriiriii»  (C.  &:  Y.)  J.  &  Ch—XegHta. 

J*'Olor  uniform   blaekish,  strongly  tinged  with  violet;  pectoral  and 

eattdal  j-ellow.    Mouth  rather  large,  the  maxilhiry  without  Hupplemental 

bone,  extending  to  the  fmnt  of  the  pupil;  lower  jaw  projecting;  nine 

Town  of  scales  on  tlio  cheek;  preo|>ercle  finely  serrate  above,  its  lower 

mai-j^iu   withseveral  antrorse    teetli.      Body  ekn-ated,  soiuewliat  coui^ 

^pre^siMHL  Pectoral  long,  extending  beyond  ventrals ;  caudal  forked ;  sec^ 

ontl  and  third  spines  of  anal  about  equah     Head  2^ ;   depth  2^.    D, 

Xf  15;  A.  HI,  7;  Lat.  1.  about  G5.     West  Indies,  north  to  Garden  Key, 

Florida, 

(/•Irff/rojwwim  ehlorttrttm  Cuv.  A  VaL  Hist*  Nut  Poiss.  ii,  iOCy^  iWiJS:  P.  ehlomrum 
Ollnfln^x^  i,  lt>7:  P,  ehlomrum  Vnill.  A  ltnt\Mit*s.  S<m.  M<*\.  iv,  104:  Phctropamanigri' 
'^»*  iWy,  Mnmoriiuii  Cuba,  i,  *1^  1^51:    H^poplct'trun  Hiffricann  Poej%  Syiiopsia  Pii*c. 

«2t^.-TRI$OTHOPIS  GUI. 

{PareitlnephetHs  Blvtiker,) 
(ttill,  p,^„,,  ^^,.,1,1.  Nat.  Sci.  rbila.  LSG5,  104:  type  Perm  fjutiata  Rlocb,) 

^Ua^racters  of  Epincphelm^  except  that  the  lateral  crests  on  the  cra- 
^*^m  are  well  develoi>ed,  like  the  median  one.    **Tbia  genus  is  recog-1 
ntzalrile  externally  l>y  it«  oblong  lorm,  the  peculiar  structure  of  the  nos-j 
^^*S  tlie  fonn  of  the  tins,  etc.,  but  is  more  especially  distiiigiiished  by' 
"*^  flevelopment  of  the  skull,  which  difl'ers  in  a  very  marked  manner 

_  Cuvier,  B^sut*  Aulra.  n,  142,  1829;  type  BQdianu$  maculatvB  Blocb.  This  |?ronp 
*  tK'i;rj  srpfirntcd  troiii  Serrauus  on  accmiut  of  tbo  strong  antrorse  t^f  tb  of  lUv  Jower 
■^jJ*^  "f  tbi*  |»ri.'0]»erclc.  It  baa  lieen  diviiUMl  by  Proft»«»or  Gill  iuto  Aevcrrtl  j^tTiom, 
"Vclj  liAve  bf^ti  ndoptnl  and  defined  by  Profe.HSor  Poey,  but  tbeir  neecBsUy  ih  not 
*^^«l«iiU  It  in  at  bejit  itn  artiflctnl  prroup,  and  soini*  of  tbe  current  8p«cid6  {P*  afrmm^ 
***-)  lielcmg  to  EpiHepheluM,    {nXftX^R^^i  flp»ir;  n&^a  opcrculuniu) 
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from  that  of  EpinephelMM.  •  •  •  The  skaU  differs  from  Oat  iTIj 
nepMu^  by  the  wider  iDterorbital  area,  the  parallelism  and  iniiriimrt 
of  the  lateral  crests  forward  to  the  middle  of  the  orbits  ixiclesisg  iscfe 
gated  parallelogram,  the  surface  of  which,  esjiecially  between  the«ti 
is  more  noiform ;  the  absence  of  a  fix>Dtal  crest,  the  simple  cnrntfmv 
straightness  of  the  iia:»o- vomerine  ridge  and  absence  of  the  angle  at  1 
suture  between  the  nasals  and  vomer.^  {GilL)  The  species  of  tl 
group  have  the  anal  III,  11,  or  III,  12.  They  reach  a  T«y  large  s 
and  are  abundant  in  the  tropical  seas,  (r/^err,  thrice ;  r/n;?:;,  a  keri. 
allusion  to  the  piesence  of  the  three  parallel  elevated  keels  on  the  t 
of  the  cranium,  which  distinguishes  this  genus  from  Epimepkelus,^ 

S4t.  T.  br«nneas  Foey.—Blmik  Gramper;  Jhadejo. 

Clear  brown,  covered  with  spots  of  darker  brown,  irregolar  in  ■ 
and  form;  pectorals  reddish;  ventrals  bluish;  other  fins  dnskv;  na 
illar}-  with  a  sup[ilemental  bone ;  preopercle  sinuous ;  third  dorsal  spi 
not  a  thini  as  high  as  the  body:  soft  dorsal  highest  at  its  midd 
neail  3iL  in  total  length :  depth  about  4.  Eye  7^  in  head.  D.  XL  1 
A.  Ill,  11;  Lat.  1.  about  110;  cceca  15.  {Poey.)  West  Indies,  north 
Virginia. 

(Sf.rranm  hrunn&uA  Po/:-y,  Mi-inorias  Cuba,  ii,  131,  1"?5»?;  Goode  Sl  Bean,  Phk.  C 

Nat.  Mu>.  l-7y,  U'i.) 

H-i*).  T.  falcatas  Poey.— .Scam/?. 

Brown,  with  irrefrular  darker  spots,  nono  on  the  head  or  belly:  ^ 
toral.s  ed^ed  with  blackish  and  orange.  Body  moderately  conipresst 
Max illaiy  reaching  vertical  from  posterior  margin  of  eye;  lowtrr  j; 
much  projecting  beyond  the  upper:  upper  jaw  with  teeth  in  a  sinj 
series,  with  a  short  band  in  front;  4  canines;  lower  jaw  with  teeth 
two  scries,  and  with  several  oanhies  at  the  symphysis;  teeth  on  vomi 
in  an  angular  i)atch:  palatine  teeth  in  a  single  series.  Sixth  don 
spine  longest ;  (raudal  deeply  forked,  the  external  rays  nearly  twice  t 
length  of  the  middle  ones.  ITead  2^  ;  depth  about  3.  D.  XI,  17:  . 
Ill,  11 ;  L.  lat.  120;  L.  transv.  JJ.  [Goode  &  Bean.)  West  Indies,  nor 
to  Pensacohi. 

(Poey,  Memorias,  ii,  l.V ;  Goode  &  Bean,  Proc.  U.  S.  Nat.  Maa.  ii,  140,  l?i79.) 

846.  T.  microlepif^  Goode  «&  Boun. 
Maxillary  reaching  per]K»ndicular  from  i)osterior  margin  of  orili 
*  with  two  canines;  upi>er  jaw  with  an  inner  series  of  TilHIhr 
ter  series  of  large  slender  conical  teeth  curved  inwaid;  low 
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two  series  of  conical  teetli,  the  inner  the  largest  and  movable  j 

*rM^^r  autl  jialatiues  witli  very  small  villitbrm  teeth,    Preopercle  with 

^tjL€3  cJentieulationH  on  its  posterior  mar;;in  and  some  coarser  ones  at  the 

[  ^le.    Third  and  fourth  dorsal  spines  liigbest,  the  first  slightly  higher 

HE    the  second.    Color  not  described.    Head  2^-2§;  depth  :i^»    D. 

^      1$;   A.   in,   10;   L.  hit.   145 5   L.   trausv,  J^,      {Goode  &  Bean,) 

?a»teru  coast  of  Florida, 

CC^oode  ^  B<?au,  Proc%  U.  8.  Xat.  Mas,  il,  1^79,  141.) 


976.-EPI1VEPHELUS  BlocL. 

Groupers*  I  Merom, 

tBloolm,  Ichth.  179:1;  BlocU  &  Schneider,  Syst,  Iclitli*  1801,299:  iype  Epinephcha  rub^^ 
BLiKb.) 

^o^y  stout,  compressed,  eovexed  with  small  ctenoid  scales,  which  are 

Icift^n  somewhat  embedded  in  the  skin  ;  75-140  in  the  course  of  the  lat- 

[er«4l   line ;  scalers  of  the  lateral  line  triangular,  cycloid ;  soft  parts  of  the 

vert-icjiial  fins  generally  more  or  h*ss  scaly.    Top  of  cranium  narrow,  with 

^tb^  xneidian  crest  only  developed,  the  lateral  keels  being  obsolete.    Pre- 

^«^1©  moderately  serrate  behind,  its  lower  limb  nearly  or  quite  entire, 

^^y  with  an  antrorsc  spine;  opercle  with  two  strong  spines.     Mouth 

1^**^^  5   maxillary  with  a  welldevelox^ed   supplemental   bone.     Canine 

I  t€©t.U    few,  large,  iu  the  fi-ont  of  the  jawsj  enlarged  teeth  of  the  inner 

*w^*'i€^H  of  each  jaw  depressible.    Gill-rakers  short.    Dorsal  spines  usually 

Slor  XI J  not  tilameutous^  the  last  ones  somewhat  shorter  than  the  middle 

^^'^^a.     Anal  spines  3,  the  second  usually  the  larger;  the  number  of  soft 

^ys    7-0,    Caudal  fin  rounded.    Pyloric  cceca  usually  few  (usually  10- 

^)-       S(»ecies  veiy  numerous,  most  of  them  of  large  size,  abounding 

*^    ^11   the  tropical  seas,  where  they  are  among  the  most  valuabh^  food- 

fialit*^     (i::t^sf€hK^  clouded;   in  allusion  to  a  supposed  adipose  mem* 

•^"^Tie  covering  the  eye.) 

'  ^^rn«l  .pines  n. 

^^   Pyloric  cQ&ca  less  th»n  35,     (Epinephelna.) 

**^*   E.  ca|»reollls  (Poey)  J,  Sl  O.— CafrHIM. 

^t^wn,  everywhere  csovered  with  round  dark  spots  regularly  placed, 

**^Kejst  below,  smallest  near  the  dorsal  tin,  those  below  alx>ut  as  largo 
^  the  pui>il;  two  larger  black  spots  at  base  of  spinous  dorsal,  partly  on 
^»**^  ftji*  a  few  roundish  pale  spots  on  the  body;  fins  all  spott>ed;  pec- 
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f,  9;  senleti  24-nij-52,    Galf  of  Mexico,  north  to  Soutli  Carolina; 

feacbejs'  a  weight  of  3fX>  pounds. 

{Srmrnu*  HhjrituJt  Hfilhrook,  Mu  8.  C.  19G0, 177;  Serranus  nigHtm  Giinther,  i,  134; 
Ckiodi^  &  H«wi,  Ptoc.  U.  8.  N»t,  Mus.  187H,  182.) 


991.  E,  niveatits  (Cuv.  Sc  Val.)  Poey. 

Brownish  olive ;  sides  with  many  large,  light  bhie  spots,  whiijh  are 
iDgecl  in  about  5  tniusverse  row8;  a  large  quadnuigulur  black  spot 
crossing  caudal  peduncle  above  and  numlng  down  on  sides  to  below 
the  lateral  line.  Body  oblong,  compressed,  highest  forwards ;  mouth 
large,  oblique,  maxilhiry  reaching  Ix'vond  mid<lle  of  orbit;  lower  jaw 
Bllghtly  the  longest;  membranes  of  vertical  lins  scaled  half  way  up; 
second  aoal  spine  about  as  long  as  third  and  much  stronger ;  top  of 
head  entirely  scaled,  except  in  front  of  nostrils.  Eye  large,  as  long  as 
snout*  Head  24 ;  depth  2§.  D.  XT,  14;  A.  Ill,  9;  Lat.  I  al>out  85. 
West  Indies  to  Florida  ;  accidental  northward. 

{Strr^tnuu  nirtatus  Cuv.  iSc  Tal.  ii,  3S0:  Serranus  nheatu*  GfXnth^T^  j,  130:  Huporihodus 
tkuia  GUI,  Proc,.Acdd.  Nat.  8ci,  Pbila,  lrit>l,  m,  from  Newport,  U.  L) 

••  Doraai  spin eo  9,     ( Bodian  u$i  B  loch . ) 

853.  E.  l>nnetatll$(L.)  J.  &  G.--Butter-ph;  Mggfr-JInh;  Caney. 

Olivaceous  yellow  or  red,  covered  with  small,  round,  dark  edged 
spots  of  blue ;  one  or  two  black  sprits  on  the  tip  of  the  chin  and  one 
ou  the  caudal  pednnele ;  colors  brilliant  and  variable.     Maxillary  not 

lehing  posterior  margin  of  eye  ;  eye  5i  in  head  ;  preoperde  finely 
prnite;  its  lower  limb  entire;  caudal  truncate;  skull  channelled  be- 
tween the  eyes,  its  upper  surface  smooth.  Head  23,  D,  IX,  15;  A. 
in,  »;  Lat.  L  85,  Pyloric  coeca  8.  Vertebrae  10+14.  {GitntheK) 
Size  small  j  flesh  soft*  West  Indies,  north  to  Florida  Keys;  abundant* 
(/Vn»  punf-tata  L.  Syat.  Nat.  x,  291,  175H  :  Sftranus  ouahttibi  Cuv.  A  VaL  ii,  3H1, 
ISESU  (ne^l  f'ariety):  Serranus  oMntalibi  fJHiifher,  i,  ViOi  Serranas  tfHatitfTe  Chy,  &  Val. 
11,  383:  Serranus  ccrauno  Cuv.  Sc  Val.  ii,  38,1:  Enncaci^Htra* punetaUiM  Pcwy,  Rep.  Fia.- 
K»t,  CtiUa«  ItHGSf  '<im:  Knneaccntrtt^  jtunctatus  Gocxlc*.  null.  U.  S.  Nat.  Mm.  v,  59.) 

9Ty.-pRoinieiiops  giu. 

fOitl,  M8S. ;  Pocy,  SynopaiiiPiHciiim  Cubetj»iiim,  1868,  SiS7 :  iyfrn  Serraniti  ffuata  Potiy.) 
*^Thi8  genus  has  the  characters  of  Epinepheln^ij  except  the  cranium, 
lliieh  resembles  that  of  Truoimph  by  the  great  interorbital  width. 

•Gill,  Ptoc.  Ac*il.  Nftt.  8ci.  Phila.  1H«1,  OS:  typo  Hyporthadut  ftaticauda  Gill  =  StT- 
mmt  nitcaluif  }ny,    (C^jro,  below  ;  opQo?,  siTAight;  c?5oti?,  tooth.) 
tBIocli  Icblhyol;  Bl or h  &  ScbrnVuler,  SvHt.  Ichth.  IdOl,  3:(<k  tyyni  Hodianui  gutfaim 
KIocIl    (From  BodianQf  u  Portugncac  uamc  of  various  BiiuUar  lislies,) 
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We  may  notice  the  eye  well  advauced.  It  farther  differs  iu  the  den- 
tition and  by  the  extreme  division  of  its  pyloric  appendages.  The  teeth 
are  in  a  large  band,  a  little  narrower  in  the  lower  jaw ;  the  external 
margin  shows  a  row  of  teeth  a  little  stronger,  especially  the  two  first, 
but  there  are  no  differentiated  eanines;  the  extreme  inner  series  in  front 
has  some  stronger  teeth.  The  jKilatine  and  vomerine  teeth  are  In  finer 
bands.  The  cceca  and  their  divisions  are  innumerable."  (Poey.)  Else- 
whei-e  the  cranium  is  described  as  short,  broad,  and  flat,  the  occipital 
crest  very  low.  Size  enormona,  as  in  the  genus  Stercolepu,  This  genus 
and  Trkotrapis  should  probably  be  considered  as  sections  of  Epinephe- 
lun.  (r/To,  before  5  fitxpoq^  small ;  w^ff^  eye ;  in  allusion  to  the  shortness  of 
the  anterior  part  of  the  cranium,  due  to  the  advancement  of  the  orbitj 

Yellowish  olivaceous,  with  numerous  brown  spots.  Body  more  com- 
pressed above  than  below.  Mouth  large,  maxillary  reac^hiug  beyond 
the  orbit ;  preopercle  feebly  serrated ;  opercle  with  3  flat  points  j  fins 
all  very  low,  caudal  rounded.  Head  3^ ;  depth  4.  D.  XI,  16  j  A.  I1I» 
8,  [Poey,)  West  Indies,  north  to  Florida;  reaches  a  weight  of  400  or 
500  pounds. 

{Seifaiim  guasa  Poey,  Mem,  11,  141p  1858.) 

SI7§*— DirK.ES  Ctiviet. 

(Carier,  R^gne  Anim.  ed.  2df  11^  1829:  type  ^Dules  auriga  C.  &  V,) 

Body  oblong,  ovat«,  compressed  and  elevated,  covered  with  rather 
large  scales.  Mouth  large,  the  lower  jaw  projecting;  the  maxillary 
reaching  to  opx>osite  the  middle  of  the  eye.  Teeth  moderate,  th^  ante- 
rior in  the  upper  jaw  enlarged,  wide-set^  but  hardly  forming  canines, 
Preopercle  sharply  serrate;  opercle  with  2  strong  spines.  Dorsal 
with  10  sphies,  anal  with  3;  the  third  dorsal  spine  filamentous,  the 
second  anal  ftpine  longest,  Bninchiostegals  C.  Fishes  of  the  wiirm 
seas,  sometimes  entering  rivers.  (o«D/.«c,  a  slave  j  the  fish  being  under 
the  lash  of  the  long  dorsal  spine.) 

8^31.  O.  iinrig-a  Guv.  d.  Va1.-*CJlbaHo/m';  Coachman, 

Yellowish  gray,  with  two  or  thrt*e  darker  cross-bands  and  faint  dark 
longitudinal  streaks.  Opercle  with  two  or  three  strong  spines,  tiie  nppcr 
one  the  largest;  [lectoral  and  ventral  fins  large;  third  dorsal  spine  fili^ 
mentous,  reaching  the  middle  of  the  caudal ;  caudal  truncate.  D,  X, 
13;  A.  Ill,  7;  Lat.  1.  46.  Vert,  10  +  14,  Tropical  parts  of  the  Atlantic; 
said  to  have  been  taken  on  our  coast. 

;Cuv.  dt  Val.  iU,  112  J  Gttnther,  i,  206.) 


iJfi^ 
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9T9^BHTPTICU§  Cuvidr. 


Soap-JUhc^. 


LTier^  BkgfM  Anim. 


ii»  1829:  tyijo  Anihiaif  mponacenn  Bloch  <fe  Sclineider,) 

_Kz$€d,T oblong  ,campresse(l,  covered  with  small,  smooth  embedded  scales. 
>fr*z»nth  oblique,  rather  large,  the  lower  jaw  prominent,  the  maxillary 
ri  ^fch  a  supplemental  bone,  reaching  to  or  beyond  the  pupil ^  prcorbital 
T^m^^Tier  narrow;  no  canines;  broad  bands  of  villiform  ti?eth  on  jaws, 
"v-c^Kiier,  and  palatines.  Preoperclo  crescent-shaped,  without  angle  or 
sO':ar-T}itureH,  i^«  margin  with  spinous  teeth  aiK)ve»  Opercle  with  spines, 
I>OT8al  fln  with  two  or  three  low  stout  spines,  sometimes  separated  by 
»  :KMot€h  from  the  soft  rays;  anal  fin  without  spine,  or  with  an  embedded 
TTmc^liment;  caudal  fin  rounded  behind,  Yentrals  smalh  Pectorals  short 
a.i:»<3  rounded.    Tropical  seas.    {fitmTuo^y  washing;  from  the  ** soapy'' 

«-      XDorsal  spines  %  more  or  less  comiocted  with  the  soft  rays.    (Promicr^pieryM''  Gill.) 

^^^  ^*  R.  niaculaiu9  Holbr. 

OliTe  brown  above,  with  8cattei*ed  whitish  spots;  below  pale  slate 
*^^lor.  Back  regularly  arched  from  snout  to  caudal  fln.  Mouth  large, 
'*'^*":xillary  extending  beyond  orbit;  lower  jaw  longer  than  upper,  and 
I»r*€^ecting  much  beyond  it  in  closed  mouth,  Preopercle  with  li  stout 
^^^  ues;  opercle  with  3,  Pectnnxls  rather  large.  Vertical  fins  high. 
^'^^^^ml  spines  slightly  connected  with  the  soft  rays.  Head  3J;  depth  3. 
^^      II,  25;  A,  15,    North  Carolina  to  the  West  Indies. 

<^  ^fcoUirtMik,  Itli.  8.  C.  1800,  42;  Giluthtr,  i^  173,) 

*^^^^.  R.  decornln^  (Gill)  J.  A.  a 

firowuiiib,  irregidarly  maculated  with  light  spots  about  as  large  as 
a  pupil,  tlies€  generally  with  a  blackish  centre;  the  spot^  are  some- 
Ksii  conlliient  aud  are  most  numerous  on  the  sides.  Eye  equal  snout, 
lu  length  of  head.  Head  3;  depth  3^.  D.  II,  26;  A,  IG.  Tropical 
i:  accidental  at  Newport,  E.  I.  {GUI) 
^Promien^leimB  iecffratus  Gill,  Proc.  Acad.  Nat.  ScL  PbUa.  1863,  164. 


fU*, 


Y.  R,  pittlitosil9  Ooode  &  Beau. 

Very  light  brown,  with  numerous  small  brown  spots;  the  diameter  of 

ilitrgest^  one- third  that  of  eye;  these  absent  on  abdomen  and  throat; 

\  of  light  margins  to  the  vertical  fins.    Upper  jaw  nearly  reaching 


010,  Proo.  Acad.  Nat.  8oi.  Phila.  1861,  53: 
^^=10,  before;  fiiMpb^^  nuoll;  ten  pay  ^  fin.) 


type  ShypHctt$  wmculahtB  Holbr. 


JlU-b 


544      CONTRIBUTIONS   TO   NORTH   ABfERICAK  ICHTHYOLOOT— OT. 

the  vertical  from  posterior  margin  of  orbit  One  oontinnons  doml; 
dorsal  and  anal  fins  higher  posteriorly,  the  longest  rays  reaching  biK 
of  caudal.  Eye  twice  the  length  of  snont.  Head  more  than  <Hie  dmd 
length  of  body  5  dopth  %  D.  H,  27;  A.  15;  Lat  L  90;  L.  tniisr.^ 
{Chode  cfe  Bean.)  Key  West,  Fla. 
(Goode  ^k,  Bean,  Proo.  U.  8.  Nat.  Mus.  ii,  341,  1879.) 

Family  LXXXVII.— PRIACANTHIDiE. 
{The  Big  EyeB.) 

Body  oblong  or  ovate,  compressed,  covered  with  small,  firm,  vnik 
scales;  all  parts  of  the  body  and  head,  even  the  snout  and  maxillaiiei» 
being  densely  scaly.  Head  deep.  Month  large,  very  obliqae,  the  fcnnr 
jaw  prominent.  Yilliform  teeth  on  jaws,  vomer,  and  palatines,  noneci 
the  tongue.  Premaxillaries  protractile.  Maxillary  broad,  withoat  i^ 
plemental  bone,  not  slipping  under  the  very  narrow  preorbitaL  ^ 
very  large,  forming  about  half  the  length  of  the  side  of  the  hMi 
Posterior  nostril  long,  slit-like.  Preopercle  more  or  less  serrated,  one tf 
more  strong  spinels  at  its  angle;  operculum  very  short,  ending  in  tvotf 
three  points  behind.  Gill-membranes  separate,  free  from  the  isthBtt 
Pseudobrauchiie  large.  Gills  4,  a  slit  behind  the  fourth.  Gill-rakew 
long.  BrancbiostegaLs  G.  Lateral  line  continuous.  Dorsal  fin  eontinn- 
ous,  with  about  10  spines,  which  are  depressible  in  a  groove;  anal  spines 
3,  the  soft  part  long,  similar  to  the  soft  dorsal;  ventrals  large,  tbomck;. 
1,  5;  pectorals  small,  rounded;  caudal  fin  truncate  or  lunate.  Spina 
of  fins  generally  rough  with  small  serrae.  Air-blatlder  large.  P}k)« 
coeca  few.  Small  carnivorous  fishes  of  the  tropical  seas;  mostly  row- 
colored  in  life,    (ienus  1;  species  about  20. 

(PercWtf,  group  Priacanthina  GUntlier,  i,  215-221.) 

2§0.— PBIACAIVTHIJS  Cuiver. 
Big  Eyes. 

(Cnvier,  R^rj^iic  Anim.  ii,  1817:  type  Priacanthua  macrophthalmus  Cavier.) 

Characters  of  the  genus  included  above,  (r/jcwv,  saw;  oxa^tfa,  spii*5 
from  the  serrature  of  the  spines.) 

a.  Body  more  than  twice  as  long  an  deep;  scales  small.    {Priacanthtu.) 

85§.  P.  inni*rophthalniU9  Cuv.  &  Yah— Big  Etfe. 

Uniform  red,  fins  edged  with  dusky.    Body  oblong,  com] 
little  elevated.    Gai>e  of  mouth  subvertical,  maziUaiy 
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e^^«    Head  completely  scaled.    Eye  about  one-half  length  of  head,  more 

-til.  Sku  6  times  width  of  preorbital.    Yentrals  long,  reaching  front  of  anal ; 

po<5toral8  small)  not  longer  than  eye.    Lateral  line  following  the  curve  of 

tlx^  back.    Head  S^-,  depth  2|.    D.  X,  14;  A.  Ill,  15;  Lat.  1.  85.    West 

Xnclies;  occasional  on  onr  coast. 
CC:?av.  6l  VaL  iii,  95;  GUnther,  i,  215.) 

oa.     lk>dy  not  twice  as  long  as  deep;  scales  large.    (Pseudopriacanthua  Blecker.) 

8S«.  P.  altns  Gill. 

DN'early  aniform  orange-red  in  life;  vertical  fins  dotted  with  black; 
veviitrals  black.  Body  oblong,  compressed  and  elevated.  Profile  very 
ol>liqae;  snont  extremely  short;  gape  of  mouth  verj' oblique,  maxillary 
recKshing  to  below  orbit  Eye  about  one-half  length  of  head.  Spines 
sto-oter  than  in  P.  macrophthalmus.  Scales  much  larger  and  rougher. 
LiAticral  line  mniring  obliquely  upwards  in  front,  then  abruptly  turning 
do^^v^nwards.  Ventrals  large,  extending  beyond  origin  of  anal.  Pre- 
<'P^icle  and  opercle  coarsely  serrate  at  angle  and  on  lower  limb ;  angle 
^^  I>reopercle  with  2  spines,  upper  limb  simply  roughened.  Caudal  fin 
J^Xiiided.  Head  2J;  depth  IJ.  D.  X,  11;  A.  Ill,  9;  Lat.  1.  45.  Coa^t 
^^   ^ew  England;  not  common. 

C^f*iriaeanthu9  alius  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1862, 132.) 

Family  LXXXVIII.— SPARID^.* 

{The  Sparoid  Fi4fh€S.) 

^^ody  oblong,  more  or  less  elevated,  covered  with  moderate-sized  ad- 

^^^^nt  scales,  which  are  generally  more  or  less  strongly  ctenoid,  some- 

^*Xi^8  almost  cycloid  (**  sparoid^').    Head  large,  the  skull  often  with 

^^'^^^ies  of  the  cavernous  structure  seen  in  Sciwnidw.    No  suborbital  stay. 

^  *-^^nth  moderate  or  large,  terminal,  low,  nearly  horizontal.    Premaxil- 

'^^^ies  protractile ;  maxillary  without  supplemental  bone,  for  its  whole 

^*^Sth, slipping  into  a  sheath  formed  by  the  edge  of  the  broad  preorbital ; 

^^^t;h  villiform,  cardiform,  incisor  like  or  molar ;  canines  sometimes  pres- 

^  ti  5  vomer,  palatines,  and  tongue  with  or  without  teeth ;  gills  4,  a  large 

**t;   behind  the  fourth;  pseudobranchije  large;   gill-nikers  mo<lerate; 

^^^nchiostegals  4-7 ;  gill-membranes  separate,  free  from  the  isthmus. 

^ee  of  preopercle  serrated  or  entire;  opercle  usually  without  spines; 

^^^€»  of  liead  generally  scaly.    Dorsal  fin  continuous  or  deeply  notched, 

^  Indading  67  PrUiipcmaiida,  and  88  Sparida  of  tho  artificial  key  to  famlUos,  on 

BaDL  ITat.  Mas.  No.  16 36 
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the  spines  strong,  usually  depressible  into  a  groove.  Anal  fin  siiiiiltt 
soft  dorsal,  with  3  spines.  Yentrals  thoracic,  1, 5,  commonly  with  u 
cessory  scale-like  appendage.  Caudal  fin  rounded  or  forked*  IsU 
line  continuous,  not  extending  upon  the  caudal  fin.  Pyloric  coecafei 
many.  Air-bladder  present,  usually  simple.  Grenera  55;  species  all 
450,  abounding  in  the  seas  of  temperate  and  tropical  regions.  Tl 
with  incisor  teeth  only  are  chiefly  herbivorous,  the  others  carDivon 
The  three  x>rincipal  subdivisions  given  below  have  been  often  takei 
separate  families. 

{SpaiidcBf  PnatipomatidcB  and  PercidcB  pts.  GUntherj  i,  175-211,  279-339,  and  412- 
exclasivo  of  certain  genera.) 

a.  Teeth  all  conical  and  pointed;  no  incisors  nor  molaiSi  preopercle  serrate;  py 
coeca  few;  carnivorous. 
b.  Vomer  with  teeth, 
c.  Dorsal  fin  deei)ly  emarginate ;  teeth  all  villiform,  in  narrow  bands.    ( Jc 

thyincB) Xenichthts, 

CO.  Dorsal  fin  continuous ;  canines  more  or  less  developed.    {LutjamiMtf.) 

LuTJAxrSy 
hb.  Vomer,  palatines,  and  tongue  toothless. 
^        d*  Dorsal  fin  continuous. 

e.  Caudal  fin  lunate  or  forked ;  profile  convex.    (Pri$Hp<nMLtim<g,) 
f.  Mouth  small ;  dorsal  and  anal  fins  naked  or  scaly  at  base  only. 

POMADASTS, 

//.  Mouth  large ;  soft  parts  of  dorsal  and  anal  densely  scaly  thn>npbot 

DlABA2»Iii, 

€€.  Caudal  fin  convex;  profile  concave.     (Lohotino'.) 

h.  Jaws  with  bauds  of  villiform  teeth,  in  front  of  which  are  a  sen 
larger  ones;  no  teeth  on  vomer  or  palatines. 

LOBOTES. 

aa.  Teeth  on  the  sides  of  the  jaws  molar ;  preopercle  entire ;  pyloric  c<rca  few ;  no  i 
on  vomer,  palatines,  or  tongue;  carnivorous.    (Span 

j.  Front  teeth  conical,  not  at  all  compressed Spari**, 

jj.  Front  teeth  compressed,  incisor-like Diplodl'S, 

aaa.  Teeth  in  front  incisor-like ;  no  molars ;  pyloric  cceca  many ;  herbivoroust. 
m.  Vomer  toothless;  fins  mostly  scaleless.     {GireiU»a,) 
n.  Incisors  tritid;    cheeks  scaly;    opercles  naked;    d( 

spines  14  or  15 Girella, 

mm.  Vomer  with  teeth ;  soft  fins  densely  scaly;  incison  Ian 
late.     (Pinu'h'pterince) 
0.  Incisors  with  horizontal  backward-projecting  rooli, 
band  of  small  teeth  behind  them  narrow. 

PlMELKFTERr*. 

00,  Incisors  without  evident  roots,  the  band  of  Buiall  ti 
broad;  soft  dorsal  and  anal  many-rayed,  mnrb  Jfli 
than  spinous  dorsal ScoEPiS, 

3§1.-XENI€HTH¥S  Gill. 

(Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1863,  82:  type  Xenichthya  xanU  GiUt  ttmlM 
California.) 

Body  moderately  elongate,  subfusiform,  compressed;  hf* 
compressed;  eyes  large,  anterior;  preorbital 
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preoperciilam  pectinate  behind;  mouth  rather  small,  very  oblique ;  chin 
much  projertin^,  a  pore  on  eaeh  side  of  it  at  the  synipliysis ;  teeth  very 
siDal%  rtKTurved,  in  narrow  bands  in  each  jaw;  vomer  with  a  rhomboid 
b|>atch  of  very  minute  teeth;  pahitiues  nearly  toothless;  tongue  slightly 
Irongh;  braiichiostegals  7;  pseudobranchia?  present;  scales  small,  firm, 
ic^tenoid ;  lateral  line  continuous ;  dorsal  fins  separate  or  connected  by 
low  membrane;  the  first  received  into  a  groove,  and  composed  of 
ibout  10  slender  but  rigid  spines;  second  dorsal  low;  anal  fins  with  3 
:r*Mluatc<l  spines  and  10  to  20  mys ;  caudal  tin  emarginate,  with  rounded 
[>be»;  ventrals  with  a  pointed  axillary  scale.  Pacific  Ocean.  (z:>oq^ 
nge;  ix&t*Zf  fish.) 
^^  AhaI  fin  not  elongate. 

0<#*  %•  caljfarnjensls  Stoindachner. 

1  Silvery,  with  (x>ntinuous  dusky  stripes  along  the  rows  of  scales  on  the 
brnp^KT  half  of  the  body,  3  above  the  lateral  line,  -4  or  5  below.  Body 
fc>bloiig,  not  elevated  nor  much  compressed;  mouth  moderate,  terminal, 
■ir 4?iy  oblique,  the  lower  jaw  stiongly  protruding ;  premaxillar>^  in  front 
^9^Te  tb©  middle  of  the  large  eye;  maxillary  not  very  broad,  rea<:hing 
pT'pesite  front  of  pupil ;  eye  3^  in  bead,  longer  than  snout.  Teeth  in 
V^iis  viUifurm,  in  a  very  narrow  band ;  on  the  vomer  scurcjely  appreeiabhv; 
^Bn  of  preopercle  finely  serrate;  no  opercular  spine;  veutrals  with  a 
H^MKgpMiBOry  scale ;  giU-nikers  ver^*  long  and  slender;  pseudobranchiie 
pi'ii;  scales  small,  firm,  quite  rough,  covering  tlie  top  of  the  hea<l, 
Ipocikfiy  and  moat  of  the  prcorbital,  which  is  rather  narrow;  soft  part« 
Wf  'Vertical  fins  well  sealed;  spinous  dorsal  depressible  in  a  groove,  the 
Vitieg  stiff;  the  two  dorsals  almost  separate;  second  spine  highest,  the 
V liters  regularly  shorter ;  soft  dorsal  low;  caudal  forked;  second  and 
P^'rtl  anal  spines  high.  Pectoral  falcate,  f  length  of  head,  reachiug  be- 
f^Ud  the  tips  of  the  rather  short  veutrals.  Head  3A ;  depth  3.J.  Ih  IX- 
^  1^;  A.  Ill,  10;  Lat.  L  52.  Pacific  coast,  from  San  Diego  southward. 
P^i^  described  frorn  specimens  collected  by  Dr.  Streets  at  Cerros  Island. 
I  CBtciodacIiuer,  Ichth.  Deitrage,  ill,  a,  1875;  Stroete,  Bull.  U.  S.  Nftt  Mus.  vii^  49.) 

^K  dg9,-l.tJTJ  AmUS  Blooh  &.  gohneider. 

^^^^^  Snappers, 

^^^^^^  (MrMoprion  Cuvii'T :  Diaeopts  Cnvier '  Gtnporotje  CanioT,) 

(^Wh  Jt  Rcbociaorp  Systenift  Ichthyol.  1801,  324:  type  lutJanHs  lutjanus  Bl.  AScha) 

I  ^ocly  oblong,  compressed,  the  back  somewhat  elevated;  head  long; 
■touth  large,  the  jawa  with  bands  of  villiform  teeth,  besides  which  are 
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usually  an  outer  series  of  larger  te^th  in  each  jaw,  and  2-4  stronger  teeth 
or  canines  in  the  front  of  the  upper  iaw;  vomer  with  villiform  teeth;  villi- 
form  teeth  on  the  palatines  and  in  one  or  more  patches  on  the  ton^e ; 
preopercle  sometimes  with  a  notch  posteriorly,  into  which  a  knob  on  the 
interopercle  fits  (Diacope);  posterior  limb  of  preoi)erde  finely  serrate; 
gill-rakers  moderate,  strong:  branchiostegals  7;  vertical  fins  not  mach 
scaly;  dorsal  spines  10-12 ;  caudal  lunate  or  forked.  Vertebrae  10  +  14* 
Species  very  numerous,  in  all  warm  seas.  {Lufjangj  the  Japanese  oc^ 
Malayan  name  of  some  of  the  species.) 

a.  Caudal  fin  deeply  forked,  the  lobes  attODuate.    (Ocifurua*  Gill.) 

861.  Li.  melannrus  (L.)  J.  &  G. 

Olivaceous,  with  oblique  streaks  above  the  lateral  line,  and  som^Mi^ 
sbiufng  golden  longitudinal  bands  on  the  side;  no  axillary  spot  no  r 
lateral  blotch ;  fins  chiefly  yellow,  the  caudal  not  blacsk.  Body  elongate^^^ 
compressed ;  head  pointed ;  lower  jaw  prominent ;  upper  canines  wel^HI 
developed ;  preopercle  without  distinct  notch ;  maxillary  reaching  t  ^^^ 
front  of  pupil ;  eye  large,  nearly  as  long  as  snout,  3J  in  head ;  top  a^»f 
head  with  a  sharp  keel ;  spines  rather  slender;  pectorals  reaching  paoct 
tips  of  ventrals;  anal  spines  graduated,  short;  caudal  deeply  forkc 
the  inner  rays  less  than  half  the  length  of  the  outer.  Head  3 ;  dept" 
3.    D.  X,  13 ;  A.  Ill,  9 ;  Lat.  1.  51.    AVest  Indies,  north  to  Florida. 

(Pcrca  melanurali.  Syst.  Nat.  ( after Catcsby) :  Sparus ckryeurus Bloch,  Icbth.  taf.  J 
Mr-'ioprion  chryanrua  Cuv.  &  Val.  ii,  459:  Mesoprion  chryaurua  Giinther,  i,  186:  Ocjr»r»=— *-* 
mcJanunis  Goode,  Proc.  U.  S.  Nat.  Mub.  1871),  114.) 

aa.  Caudal  fin  lunate. 

b.  Vomerine  teeth  formini;  a  cross-sliaped  or  anchor-shaped  patch;  canines  we  -^ 

developed.     {Lutja  n  us. ) 

862.  I^.  caxis  (Bloch  «fc  Schn.)  Foey, —Telting ;  Gray  Snapper. 

Greenish  olive,  each  scale  with  a  brown  spot,  these  sometimes  coi^^^ 
fluent,  forming  narrow  bands  extending  likewise  across  the  vertica— :^"^ 
lias;  usually  a  narrow  blue  stripe  on  preorbital  and  cheeks;  yonn^ 
sometimes  barred  and  with  the  fins  dark-edged;  no  lateral  blotch.  Snour 
long  and  sharp ;  mouth  moderate,  maxillary  reaching  firont  of  pnpil ;  eye 
large,  shorter  than  snout,  3J  in  head.  Cheeks  with  about  6  rows  o:^^ 
scales ;  preopercle  with  a  slight  notch  at  the  tip  of  the  interopercle  ^ 
teeth  strong;  canines  in  upper  jaw  well  developed;  tongae  with  a  sin  -^ 

^  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1862,  236:  type  Spams  ohryBwrui  Bloch.    (a>xvC, 
swift  J  ovpcCf  tail.) 
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1^ patch  of  teeth;  nostrils  obloDg;  gill-rakers  shortish;  spines  strong; 

neond  anal  spine  little  enlarged.     Head  3 ;  depth  2|.    D.  X,  14 ;  A. 

m,  8;  Lat.  L  48.    New  York  to  South  America;  common  southward. 

(^MHM  eoxif  Bloch  6l  Schneider,  1801,  284:  Me^opnon  griseus  Cnv.  &  Val.  ii,  469: 
MmffioM  gri$eu8  Giinther,  i,  194 :  Neamcenia  emarginatua  Girard,  U.  S.  Mex.  Bound. 
Bvr.  lehth.  18;  Poey,  Bept.  Fis.-Kat.  Cuba,  18(57,  269.) 

Mt.  L.  I^lacllfordi  Goode  &  Bean.— £ed  Snapper. 

Uniform  rose-color;  lighter  below  and  on  centres  of  scales;  belly  sil- 
f^;  axil  of  pectoral  dark.  Body  much  compressed,  lower  profile  much 
hss  arched  than  the  upper.  Preopercle  finely  serrated,  the  denticula- 
tkMUB  coarser  at  the  angle;  a  slight  emargination  above  the  angle,  in 
viuch  is  received  a  slight  elevation  on  the  interopercular  bone.  Maxil- 
hiy  reaching  the  orbit.  Lingual  teeth  in  two  patches,  tbe  anterior 
Mdate;  canines  strong,  two  in  front  of  upper  jaw  larger  than  others, 
interior  nostril  round,  posterior  oblong.  Pectorals  elongate,  reaching 
iMt  the  long  ventrals  nearly  to  anal.  Third  anal  spine  slenderer  and 
iKl^ily  longer  than  the  second.  Caudal  fin  forked,  the  middle  rays  two- 
Hdrds  as  long  as  the  external  ones.  Eye  about  7  in  head,  two-tbirds 
Mih  of  preorbital.  Head  2f ;  depth  2f .  D.  X,  14;  A.  Ill,  9;  L.  lat. 
Bl;  Ltransv.  ^V-  Coast  of  Florida;  a  large  and  beautiful  species,  be- 
MaiDg  important  as  a  food-fish. 

(Goode  &  Bean,  Proc.  U.  S.  Nat.  Mus.  1,  176,  1878.) 


L«  atearnai  Goode  &.  Bean. 

Scarlet  below,  shading  into  reddish  or  puri)lish  brown  above;  plum 
Color  on  sides  and  top  of  head;  below  lateral  line  the  posterior  half  of 
Ike  exposed  portion  of  the  scales  white  tinted  with  scarlet;  the  basal 
iNfftion  reddish  and  much  darker;  lower  side  of  head  light  scarlet;  ver* 
tfcal  fins  darker  than  body;  pectorals  and  ventrals  white- roseate.  Ilejid 
Bin  length;  depth  3.  D.  X,  14;  A.  Ill,  8;  L.  lat.  45;  L.  transv.  A. 
fOboefe  d!  Bean.)    Pensacola,  Fla. 

(Goode  &  Bean,  Proc.  U.  S.  Nat.  Mus.  i,  179,  1878.) 

fc  Vomerine  teeth  in  a  diamond-shaped  patch;  canines  feeble.    (Rhomhoplites  *  Gill.) 

^M»  1m   anrombens    (Cuv.    &  Val.)  Vaillant. — Mangrove   Snapper;    liastarp 
Snapper. 

Tennilion-red  above,  rosy  below;  sides  with  oblong  irregular  yellow 

*'^;  dorsal  and  pectoral  tins  red;  ventrals  and  anal  lighter.     Body 

^*10e.  Acad.  Nat.  Sci.  Phila.  1862,  237:  type  Centroprietis  anrorvhena  C.  &  V. 
:  hrnXsTTfif  armed;  In  aUnaion  to  the  form  of  the  patch  of  teeth  on  the 
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obloDgclliptical,  moderately  compressed,  not  elevated.  Honth mod- 
crate,  without  distiuct  canines.  Tongue  with  a  large  oval  potdiof 
teeth,  besides  which  are  5  or  6  smaller  patches.  Nostrils  round,  Mar 
together.  Preopercle  finely  serrate,  its  notch  obsolete.  GiUnkm 
very  long  and  slender.  Dorsal  spines  rather  Hlender ;  second  anal  spiDe 
a  little  longer  than  the  third;  caudal  fin  lunate,  its  lobes  not  atteniutei 
Head  3^;  depth  3.  D.  XII,  11;  A.  Ill,  8;  Lat.  1.  64.  L.  1  foot  W«« 
Indies,  north  to  South  Carolina  and  Florida. 

(Centropristes  auraruhens  Cuv.  &  Val.  iii,  45:  Mesoprion  auraruhfnt  Gflntber,  1« S^T: 
Ceniropristea  aurorubem  Storer,  Mom.  Am.  Acad.  Arts  &,  Sci.  1^46,  2cid:  RkamkiXitB 
aurorubens  Goode  &  Bean,  Proc.  U.  S.  Nat.  Mub.  1879,  136.) 

388.— PO]»IADA8TS  Lac^pMe. 
{Pristipoma  Cnvier.) 
(Lac^piide,  Hist.  Nat.  Poiss.  iv,  515,  1802:  type  Sciana  argentea  Forsk.) 

Body  oblong  or  ovate,  somewhat  compressed,  the  back  elevated  a 
not;  mouth  small,  terminal,  low;  the  maxillary  usaally  not  extendiaf 
to  opposite  the  eye,  its  tip  not  reaching  the  posterior  edge  of  the  teoi* 
preorbital;  premaxillaries  very  protractile;  teeth  on  jaws  only,  in  Tils' 
form  bands,  the  outer  series  usually  more  or  less  enlarged;  a  ceotnl 
groove  behind  the  symphysis  of  the  lower  jaw;  branchiostegab  ^! 
cheeks  and  operclcvs  scaly;  preopercle  rather  liuely  and  evenly  serwtfi 
scales  moderate,  few,  if  any,  on  the  dorsal  and  anal  fin.s ;  dorsal  »y>\wi 
mostly  12,  strong;  gill-rakers  feeble ;  caudal  forked.  Si)ecies  iiumertHtf 
in  all  warm  seas;  the  range  of  variation  in  form  is  ver^'  great  inllii* 
genus.     (-cD/xa,  operculum;  c^arru^,  rough.) 

a.  Outer  teeth  considerably  enlarged,  caniue.like.     {Conodon^  C.  Sl  V.) 

§05.  P.  nobili$$  (I.)  J.  &  G. 

Body  with  8  yellowish  brown  cross-bands;  dorsal  spines  silvfiy* 
Form  rather  slender;  the  head  conic,  somewhat  pointed,  the  lower  j»* 
I>rojectiTig;  mouth  moderate,  low,  oblique;  a  series  of  short,  stout  canin* 
outside  the  usual  baud  of  villiform  teeth ;  preopen^le  strongly  serrate, 
with  two  spinous  teeth  at  the  angle,  the  teeth  behind  directed  up«vJf 
chin  with  a  central  groove;  pectorals  narrow,  not  reaching  asfai'ast^ 
of  ventrals,  about  to  vent;  second  anal  spine  very  long  and  strwft 
higher  than  the  soft  rays;  caudal  almost  truncate.    Air-bladder  wis 

*  Cuvier&  Valenciennes,  Hist.  Nat.  Poiss.  v,  156:  type  CoHodonmntUlmmmC^it^* 
Sci(e»a pi umieri  Bloch,     (;f oko?,  cone;  66 ooyytoothm) 
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two  short  homs  in  front.     D.  XII,  13;  A.  III.  7;  scales  6-54-13.    West 
Indies,  north  to  Texas. 

{Pereanohilis  L.  Syst.  Nat.:  SoUsna  plumieri  Bloch,  Ichth.  vi,  66,  taf.  306:  Conodon 
plumieri  GUntheiy  i,  304:  dmodon  antillanua  Cut.  <&  Val.  y,  156.) 

ma,  Ooter  teeth  moderately  enlarged,  not  canine-like. 
6.  Aftal  spines  graduated.    ( Or/^jn^^i«*  Girard.) 

8«Y.  P.  ftllvomaeulatnft  (Mitchill)  J.  &.  G^-Sailor's  Choice;  Hog-fish, 

Light  brown,  silvery  below;  sides  with  numerous  orange-colored  and 
yellow  spots ;  those  above  the  lateral  line  in  oblique  series,  those  below 
in  horizontal  rows;  vertical  fins  with  similar  spots;  head  bluish,  with 
yelJow  spots ;  angle  of  mouth  and  gill-membranes  with  orange.  Body 
oblong,  compressed,  not  much  elevated.  Head  long.  Snout  conic. 
Mouth  low  and  small,  the  maxillary  barely  reaching  to  the  nostrils. 
Outer  teeth  slender  and  rather  short.  Eye  high,  4J  in  head,  nearly 
midway  in  its  length,  its  diameter  §  depth  of  the  broad  preorbital. 
Dorsal  and  anal  entirely  naked,  with  a  sheath  of  scales  at  base;  anterior 
spines  of  dorsal  higher  than  the  posterior,  which  are  lower  than  the  soft 
rays;  anal  spines  short,  graduated;  pectoral  moderate,  reaching  past 
tips  of  ventrals;  caudal  forked,  the  upper  lobe  the  longer.  Head  3^;* 
depth  3.  D.  XII,  16;  A.  Ill,  12;  Lat.  1.  75;  pyloric  cceca  6.  L.  1  foot. 
Atlantic  coast,  from  New  York  southward ;  a  food-fish  of  some  import- 
ance. 

(Labrua  fulromaculatm  Mitch.  Trans.  Lit.  «fe  Phil.  Soc.  N.  Y.  i,  406,  1815:  Hamulon 
jMltomaculatum  DeKay,  New  York  Fauna,  Fish.  84:  Prialipoma  fulvomaculatum  Giin- 
ther,  i,  301:  PriHiipoma  fulvomaculatum  llolbrook,  Ich.  S.  Car.  157.) 

§68.  P.  fasciatas  (Cuv.  &  Val.)  J.  »fe  G. 

Sides  with  irregular  dark  cross-bars;  a  dark  streak  on  the  upper  half 
of  the  operculum,  extending  on  the  sides;  dorsal  fin  with  two  or  three 
series  of  rounded  brown  spots.  Eye  5  in  head.  Dorsal  fin  nearly  even, 
its  spines  rather  slender;  caudal  emarginate;  third  anal  spine  thinner 
and  longer  than  the  second.  Head  3;  depth  3,  D.  XII,  IG;  A.  Ill, 
13;  Lat.  1.  75;  cceca  6.    Gulf  of  Mexico,  north  to  Louisiana.    (Ountlier.) 

(PrUUpoma  fa$ciatum  Cuv.  &  Val.  v,  285:  Priatipoma  faaciaium  GUuthor,  i,  301.) 

W.  Second  anal  spino  larger  than  third.     {Pomadaays.) 
869.  P.  davidsoni  (Stcindachner)  J.  &  G.—Sargo. 

Grayish  silvery,  dark  above,  with  many  dark  points;  a  very  distinct 
black  cross-band  on  back  and  sides,  from  between  the  fifth  and  seventh 

•  Oirard,  U.  S.  Mex.  Bound.  Surv.  Ichth.  1859,  15 :  type  Orthopriatia  duplex  Grd.  = 
Lairu§fuhamaeulatu8  Hitch.,    (d/sOo?,  erect;  Ttfjidrtij  saw,) 
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dorsal  spines  to  opposite  the  lower  edge  of  the  pectoral;  edge  of  operde 
and  ba^e  of  pectoral  black;  fins  otherwise  dull  yellowish.  Body  ovate, 
compressed,  much  elevated;  a  regular  and  steep  curve  from  snout  to 
dorsal.  Mouth  small,  terminal;  maxillary  not  reaching  front  of  eye. 
Preorbital  about  as  wide  as  eye,  which  is  4  in  head.  Outer  teeth  dis- 
tant, little  enlarged.  Gill-rakers  moderate.  Membranes  of  dorsal  and 
ana}  somewhat  scaly;  dorsal  fin  deeply  emarginate;  second  anal  spine 
longer  and  stronger  than  third;  pectoral  long,  reaching  vent;  caudal 
forked,  the  upper  lobe  the  longer.  Head  3f ;  depth  2J.  D.  XII,  14; 
A.  Ill,  10;  scales  10^6-22.  L.  12  inches.  Pacific  coast,  firom  Santsu 
Barbara  Islands  southward. 
{Priatipama  davidaoni  Steindachner,  Ichthyol.  Beitrage,  iii,  6,  1875.) 

870.  P.  virg^inicus  (Linn.)  J.  &  G. 

Golden  olive  above,  silvery  below,  a  dusky  oblique  bar  running  from. 

nape  forward  through  eye,  and  another  running  vertically  downwards 

from  beginning  of  dorsal;  behind  this  are  several  narrow  longitudinal 

stripes  of  bright  light  blue  edged  above  and  below  with  black.    Body 

ovoid,  compressed,  and  much  elevated.    Profile  very  steep.    Mouth 

small,  oblique ;  maxillary  scarcely  reaching  front  of  orbit;  outer  teeth 

rather  strong.     Eyes  rather  large.     Second  anal  spine  very  strong, 

longer  than  soft  rays;  pectoral  long,  reaching  anal.    Head  3J;  depth  2|. 

D.  XII,  17;  A.  Ill,  9.    South  Atlantic  coast  of  United  States  to  Lower 

California. 

{Sparu8  rir(jimc\i8  Linn.  Syst.  Nat. :  Prisiipama  virffinicum  GUnthcr,  i,  288:  Anisotn- 
mu8  virgiuwiitt  Gill,  Proc.  Acad.  Nat.  Sci.  Pbila.  1861,  106:  Anittotremus  t€tRiatu9  OiUf 
Proc.  Acad.  Nat.  Sci.  Phila.  18G1, 107.) 

§71.  P.  bilineatus  (C.  &  V.)  J.  &  G. 

Body  rather  deep ;  snout  obtuse,  shorter  than  eye,  which  is  one-third 

length  of  head;  mouth  narrow,  the  maxillary  reaching  front  of  eye; 

preopercle  serrulate,  the  teeth  at  the  angle  stronger;   dorsal  spines 

strong,  the  third  spine  longest,  half  length  of  head ;  second  anal  spine 

extremely  strong,  much  longer  than  dorsal  spines;  vertical  fins  scaly 

half  their  height;  caudal   emarginate.    Two  parallel  brown  bands  ou 

each  side,  oue  above  the  lateral  line,  the  other  from  the  eye  to  a  brown 

spot  at  the  root  of  the  caudal;  adults  becoming  uniform  in  color;  fins 

blackish.     Head  3§  (in  total,  with  caudal) ;  depth  2§.    D.  XII,  17;  A. 

Ill,- 8;  scales  9-50-14.    {Gunther.)    Tropical  America,  on  both  coastSi 

north  to  San  Diego. 

{Pristipoma  bilineatum  and  melanoptemm  Cuv.  &  Val.  v,  271,273;  PriaUpaaui  meUm* 
opterum  Gunther,  i,  287:  Priatlpoma  nielanopierum  Steind.  Ichth.  Beitr.  yiii,  5^1879.) 
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984«— BIAB ASIS  Desmarest 
Red  Mouths. 
(RcBmuUm  Cnyier.) 
Premiere  Decade  Ichth.  (1818):  type  Diabasis  parrce  Dosm.) 
long,  usually  more  or  less  elevated;  mouth  wide,  the  maxillary 
,  leachiug  usually  to  below  the  eye,  its  tip  extending  to  the 
md  of  the  preorbital;  no  teeth  on  vomer  or  palatines;  teath 
rs  conical,  the  outer  series  stronger,  curved ;  lips  and  inside  of 
commonly  bright  red  in  life ;  soft  parts  of  the  vertical  fins 
r  covered  with  scales ;  a  marked  angle  formed  at  the  junction 
lous  and  soft  parts  of  the  dorsal ;  second  anal  spine  enlarged, 
larger  and  longer  than  the  third;  caudal  forked.     Species 
erous.    {dtd^afftqj  B,  crossiug;  the  allusion  not  evident.) 
0  head  with  blue  stripes. 
ormosns  (L.)  J.  &.  G. — Black  Grunts, 

\h  above,  sides  lighter;  top  and  sides  of  head  with  very  many 
e)  narrow  wavy  longitudinal  lines  of  dark  blue,  whicli  do  not 
the  trunk ;  C  or  more  of  them  on  preorbital ;  fins  dusky,  with 
less  apparent  bluish  tint ;  a  red  blotch  at  angle  of  mouth,  ex- 
rward  on  lower  lip.  Body  oblong,  compressed  and  elevated, 
,  origin  of  dorsal  fin ;  profile  very  convex  to  front  of  eye, 
long,  compressed  snout  forms  an  angle  with  it.  Eye  posterior 
ip ;  2  in  snout,  4  in  head.  Mouth  large ;  maxillary  reaching 
•bit.  Snout  with  a  few  scattered  scales.  Second  anal  spine 
rged.  Head  2f ;  depth  2§.  D.  XII,  17 ;  A.  Ill,  9 ;  Lat.  1.  55. 
antic  coast  of  the  United  States  and  southward. 

mosa  Linn.  Syst.  Nat.:  Hcemulon formo»um  Giinther  i,  305:  IJctmulon  arcur 
k  Val.  ix,  481:  Hceniulan  arcuatum  Holbrook,  Ich.  S.  C.  18(iO,  124.) 

lead  without  blue  stripes, 
not  striped. 

hrysoptems  (Linn.)  J.  &  G. 

rown  above ;  sides  brilliantly  silvery ;  mouth  red  posteriorly, 

ront.  Body  with  general  form  of  preceding,  but  the  back  less 

he  profile  being  nearly  straight.  Scales  of  the  pectoral  region 

than  the  others.    Head  2^;  depth  2^.   D.  XIII,  14;  A.  Ill, 

about  55.    {Holbrook,)  West  Indies,  north  to  South  Carolina. 

^optera  Linn.  Syst.  Nat. :  Uamulon  chrysopterum  GUnther,  i,  313:  HcBmulon 
Holbrook,  Ich.  8.  C.  I860, 121.) 

I«rl 
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§74.  B.  fremebondiis  (Goode  &  Bean)  J.  6l  G. 

Pale,  with  a  pair  of  bands  as  brAd  as  the  papil  extending  from 
SDortt,  where  they  niiitc,  following  the  dorsal  line  at  a  distance  it 
equal  to  their  own  width,  and  connecting  with  the  same  at  the  em 
the  base  of  the  second  dorsal,  where  they  reunite  \  a  second  broad  ] 
of  bands  extending  from  the  snout  through  the  middle  of  the  eye, 
straight  line  below  the  lateral  line  to  the  base  of  the  caudal;  trace 
the  head  of  a  pair  of  narrower  bands  between  the  two  other  pain 
single  stripe  on  the  mesial  line  of  the  body,  from  a  ix>int  in  advanc 
the  eyes  to  the  region  of  the  dorsal  ]  a  very  prominent  blotch  at  bas 
caudal  fin ;  maxillary  extending  beyond  front  of  orbit ;  dorsal  fin  o 
erately  notched,  the  fourth  spine  the  longest;  second  anal  spioei 
fitrong  and  longer  than  the  fourth  dorsal  spine,  also  longer  than 
third  anal  spine;  scales  very  large,  irregularly  arranged.  Head 
depth  3.  D.  XI,  I,  15;  A.  Ill,  8;  L.  hit  50;  L,  transv.  ^V  (ft 
&  Bean.)    Clear  AVater  Harbor,  Florida. 

(Ucemulon  fremcbundum  Goode  &  Bean,  Proc.  U.  S.  Nat.  Mas.  ii,  340,  lt?79.) 

§Y5.  B.  triviUatos  (Bloch  &  SchD.)  J.  &  G.^  White  Grumt 

Greenish  olive,  sides  with  about  4  distinct  brownish  or  yelloi 
longitudinal  streaks  runuing  up  on  sides  of  head ;  the  two  middle  c 
broader  and  golden,  running  from  the  eye  and  muzzle  below  the  lat 
Hue;  lips  and  mouth  brilliant  red;  dorsal  and  caudal  fins  grayish  bm 
Body  rather  elougate,  fusiform,  compressed  and  but  little  elevatinlisi 
sharp;  mouth  moderate,  somewhat  obliciue,  the  narrow  maxillary  re< 
ing  beyond  front  of  orbit ;  eye  as  long  as  snout ;  second  and  thinl  j 
spines  of  nearly  equal  length,  the  second  the  stronger.  Head  oh :  dt 
3^.  D.  XIIl,  14 ;  A.  Ill,  8 ;  Lat.  1.  70.  South  Atlantic  coast  of  Un 
States  and  southward ;  well  distinguished  from  the  other  Ameri 
species  by  its  slender  form. 

{Grammixtfs  trirxttatus  Bloch  &  Schneider.  1*^1.  18^^:  Serranun capeuna  Licht.  Bfrl 
haiull.  1**'J0,  *J*^^ :  Jlamulon  quadriUneatnm  Giiuther,  i,316  :  Uam^lum  cayemnaG^i 
Bull.  U.  S.  Nat.  Mus.  v,  53.) 

2§5.— LOBOTES  Cnvier. 

(Cuvior,  Rt'^prne  Anim.  ed.  2,  ii,  1829:    type  Lohotes  erate  Cnyier  =  Holoeaiint ^ 

namvn*tiji  Bloch.) 

Body  oblong,  compressed  and  elevated,  covered  with  moderata^il 
weakly  ctenoid  scales;  profile  of  head  concave,  the  snoat ; 
mouth  moderate,  oblique,  with  thick  lips ;  upper  jaw ' 
the  lower  the  longer;  jaws  with  narrow  bands  of  1 
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front  of  which  is  a  row  of  larger  conical  teeth  directed  backward ;  no 
teeth  on  vomer  or  palatines;  preorbital  narrower  than  eye;  preopercle 
strongly  serrate.  Branchiostegals  6.  Dorsal  fin  continuous,  with  12 
spines  which  may  be  depressed  in  a  shallow  groove ;  soft  rays  of  dor- 
sal and  anal  fins  elevated;  anal  spines  graduated;  bases  of  soft  dorsal 
and  anal  thickened  and  scaly;  caudal  rounded.  Air-bladder  present. 
Pyloric  cceca  3;  vertebraB  13  +  11.  (Ao/9«r£c,  lobed;  the  soft  parts  of 
dorsal,  anal,  and  caudal  said  to  resemble  one  three-lobed  fin.) 

§Y6.  If  sorinamensis  (Bloch)  Cuvier.— Flasher, 

Blackish  above,  becoming  silvery-gray  on  the  sides;  often  blotched 
and  tinged  with  yellow;  fins  dusky  gray,  sometimes  with  yellow. 
Head  small.  Profile  from  dorsal  to  occiput  strongly  convex,  from  occi- 
put to  snout  concave;  maxillary  reaching  beyond  middle  of  orbit. 
Scales  around  eye  very  small,  those  on  opercle  large.  Eye  small, 
much  shorter  than  snout.  Pectorals  shorter  than  ventrals,  which  do 
not  reach  vent;  soft  dorsal  higher  than  the  spinous  portion.  Head  3; 
depth  2 J.  D.  XII,  16;  A.  Ill,  11;  L.  lat.  47.  A  large  fish,  reaching  a 
length  of  from  2  to  3  feet,  and  found  in  all  warm  seas;  north  on  our 
coast  to  Cape  Cod. 

{Holooentrus  surinamensis  Bloch  &  Schneider,  1801,  316:  Lobofes  auctorum  Giinther, 
i,338;  Holbrook,  Ich.  S.  C.  1860,  169.) 

286.— SPARIJS  Linnaeus. 
{PagelluSj  Chrysophrys  and  Pagrus  Cuvier;  Calamus  Swainson.) 
(Linnseiis,  Syst.  Nat.:  type  Sparus  auratus  L.) 

Body  oblong  or  ovate,  compressed,  covered  with  moderate-sized 
scales.  Head  moderate.  Opercles  not  armed.  Cheeks  scaly.  Mouth 
rather  small,  terminal,  low.  Anterior  teeth  in  the  jaws  cardiform,  the 
outer  series  of  teeth  generally  enlarged,  sometimes  canine-like,  not  com- 
pressed. Both  jaws  with  two  or  more  series  of  rounded  molar  teeth, 
which  are  sometimes  irregularly  mixed  with  slender  teeth;  no  teeth  on 
vomer  or  palatines.  Dorsal  rather  low,  the  spines,  11-13  in  number, 
depressible  in  a  groove;  anal  spines  moderate,  the  second  not  greatly 
developed.  Caudal  fin  forked.  Air-bladder  simple.  Gill-rakers  short. 
Branchiostegals  6.  Intestinal  canal  short.  Pyloric  cceca  few.  Carniv- 
orous fishes,  mostly  of  the  Atlantic,  {ff-dpo^^  SjparuSy  the  ancient  name; 
from  tnzaipwj  to  struggle.) 
«•  Anterior  teeth  not  canine-like.    {Pagellus^  C.  &.  V.) 

•Cavier  ^  Valenciennes,  Hist.  Nat.  Poiss.  vi,  169,  1830:  type  Sparua  erythrinua  L, 
(From  jM^  a  French  name  of  Spams  erylhrinus.) 
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877.  S.  milneri  (Goode  6l  Bean)  J.  &,  G. 

Dnll  silvery  with  brown  cross-bands.  Form  of  Diploimi  arf^nfu 
Diameter  of  eye  equalling  length  of  opercle;  eye  aboat  4  in  head,  Im 
than  1^  in  snout.  Preorbital  nearly  as  high  as  long,  with  the  edge  neuly 
straight.  Five  series  of  scales  between  the  preorbital  and  angle  of  pe- 
opercle.  Three  series  of  molars  in  the  upper  jaw,  two  in  the  lower; 
front  teeth  not  described.  Head  3 J;  depth  2 J.  D.  XII,  12;  A.  Ill,  10; 
L.  lat.  48;  L.  transv.  ^4.    {Ooode  &  Bean,)    Charlotte  Harbor,  Fla. 

(Pagellus  milneri  Goode  &.  Beau,  Proc.  U.  S.  Nat.  Mas.  ii,  134,  1879.) 

aa.  Anterior  teeth  caniDe-like. 

5.  Molar  teeth  above  iu  two  series.    (Pagrua *  Cuyier.) 

878.  S.  paffras  L. 

Silvery;  back  rose-colored.  Upper  profile  of  the  head  paraboUc;  m 
obtuse  i)roniinence  before  the  upper  anterior  angle  of  the  eye;  preor- 
bital a  third  higher  than  long,  with  an  iucision  in  front.  No  procmi- 
bent  dorsal  spine.  Dorsal  spines  not  elongate;  second  anal  spine 
stronger  but  not  longer  than  the  third,  one-fourth  the  length  of  the 
head;  pectoral  elongate,  reaching  the  fourth  soft  ray  of  the  anal.  Eye 
IJ  in  interorbital  space;  1|  in  snout.  Head  3;  depth  2§.  D.  XII, !•; 
A.  Ill,  8;  scales  6-56-16.  Mediterranean  Sea  and  neighboring  watew; 
occasional  on  our  South  Atlantic  and  Gulf  coasts. 

(L.  Syst.  Nat.:  Spams  argenicus  Bloch  &  Schneider,  1801,  271:  Pagruf  nlftnt 
Giinther,  i,  4GG:  Pagrus  argvntcun  Goode  it  Beau,  Proc.  U.  S.  Nat.  Mus.  IcTU,  IXI) 

87!>«  S.  chrysops  L,.—Porgec, 

Color  ncjirly  plain  dull  silvery;  axil  dusky;  ventrals  dark.  Back 
elevated;  head  large  and  heavy;  eye  large,  placed  high;  preorbittl 
very  large,  its  diameter  half  greater  than  that  of  eye;  interorbital  aiw 
very  convex.  Six  strong  conical  teeth  in  front  of  upper  jaw,  andiiii 
lower;  about  2  rows  of  molars,  the  inner  series  larger.  Five  rowsrf 
scales  on  the  widest  part  of  the  cheek,  4  on  the  interopercle;  breart 
scales  large.  A  procumbent  spine  before  the  dorsal;  dorsal  spiiKe 
rather  liigh;  second  and  third  anal  spines  about  equal;  caudal  forkrf; 
pectoral  long  and  falcate,  reaching  the  last  anal  spine;  ventrals  modtf^ 
ate.  Head  3;  depth  2 J.  D.  XIII,  12;  A.  Ill,  11;  Lat.  1.  52.  Son* 
Atlantic  coast;  abundant;  long  overlooked  by  naturalists,  lately) 
discovered  by  Mr.  E.  E.  Earll. 

(Sparus  chrytiops  L.  Syst.  Nat.;  Goode  MSS.) 

•Olivier,  Regno  Anim.  od.  2,  1817:  typo  Sparus  pagruM  L.     {xd^ppf^ 
name  of  the  typical  species. ) 
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^§0.  8.  acoleatus  (C.  <&  Y.)  GiU. 

Silvery;  reddish  on  the  sides,  with  golden  longitudinal  streaks;  dor- 
asal  and  anal  fins  reddish,  ventrals  red.  Pectoral  elongate.  Limb  of 
preopercle  scaly.  Molar  teeth  small,  ia  two*  series  in  the  upper  jaw. 
Body  rather  elongate.  A  procumbent  spine  before  the  dorsal.  D.  XII, 
12;  A.  lU,  12.  {Cuvier  dk  Valenciennes.)  Atlantic  coast  of  the  United 
States,  chiefly  southward ;  rare ;  a  doubtful  species,  perhaps  the  same 
as  the  preceding  or  the  next. 

(Ckrif9opkrif8  acHleaia  Cav.  &,  Val.  vi,  137:  Chrysophrys  aouleatds  GUnther,  i,  496.) 

9§Y.— BIPIiODUS  Rafinesqoe. 
(Sargus  Cavier,  1817;  preoccupied  in  Entomology.) 
(tRafinesque,  Indice  Ittiologia  Siciliana,  1810,  54 :  type  Sparma  annularis  L.) 

Body  oblong  or  ovate,  more  or  less  compressed,  the  back  often  ele- 
vated. Mouth  rather  small,  terminal,  low.  Incisors  broad  or  narrow, 
tnmcate,  entire  or  more  or  less  emarginate,  sometimes  serrate  in  the 
yomig;  a  series  of  smaller  teeth  behind  them.  Molar  teeth  mostly  in  2 
or  3  rows.  No  teeth  on  vomer  or  palatines.  Scales  moderate.  Dorsal 
fipines  mostly  12,  strong,  depressible  in  a  groove.  Procumbent  dorsal 
^pine present  or  absent;  anal  spines  rather  strong.  Caudal  fin  forked. 
GiUrakers  short  and  slender.   Branchiostegals  6.   Intestinal  canal  short. 

^>'"loric  c(Bca  few.    Carnivorous  species ;  abundant  in  the  Atlantic,  many 

0^  them  highly  valued  as  food.    {fhzXvoq^ double;  cdob^j  tooth;  the  teeth 

^^   two  sorts.) 

*•    XnciaoT  teeth  very  narrow,  entire.    (Stenotomust  Gill.) 

^^  1.  D.  arg:yrops  (L.)  J.  &  G,Scup;  Scuppaug;  Porgee, 

brownish,  somewhat  silvery  below,  everywhere  with  bright  reflec- 
^Ojis^  but  without  distinct  markiugs  in  the  adult;  soft  parts  of  ver- 
*^<5ai  fins  somewhat  mottled  with  dark;  young  faintly  barred;  axil 
*08ky.  Body  ovate,  coippressed,  the  back  elevated,  the  axis  of  the 
^^ody  near  the  middle  of  its  depth.  Head  deep.  Eye  narrower  than 
^e  preorbital.  Mouth  small,  ftrminal,  the  maxillary  extending  to 
^posite  the  i)osterior  nostrils.    Incisor  teeth  very  narrow,  almost  con- 

*In  three  series  according  to  C.  &  V.  The  original  type  is  now  lost,  but  a  memo- 
'i^nm  by  Aug.  Doni^ril,  preserved  in  the  Mnseum  at  Paris,  states  that  the  specimen 
"^•s  a  ^*Pagm8"  (with  two  rows  of  molars),  and  not  a  "  Chrysophrys"  (Vith  three). 

t"  VL  Gen.  Diplodus.  Una  sola  ala  dorsale  principando  vicino  al  capo,  un  apeudice 
aqnamosa  vicino  ad  ogni  ala  toracina.  Osserv.  Contiene  11  Spams  annularis  di  Linneo, 
^  Sp.  variegatus  di  Lac^p^de."    (Rafinesque, ) 

tQilly  Canadian  Naturalist,  Angust,  1865:  type  Sparus  argyropsL,  (drevdi,  nar- 
low;  ro/ioif  catting.) 
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leal ;  molars  in  two  rows  above.  Cheeks  short  and  deep  with  4  rows 
of  scales.  A  procumbent  spine  in  front  of  the  dorsaL  Third  donal 
spine  elevated,  often  somewhat  filamentons.  Pectorals  moderate^  read- 
ing front  of  anal,  ventrals  a  little  further ;  second  anal  spine  a  little  Oe 
longest.  Head  3J ;  depth  2.  D.  XII,  12 ;  A.  IH,  11.  Scales  »-4W6; 
L.  12  inches.    Cape  Cod  to  Florida;  abundant;  a  valuable  food-fidu 

(Sparus  argyrops  L.  Syst.  Nat. :  Paffrus  argyropa  Cnv.  &  Val.  vi,  164 :  Pa^nu  arfft' 
op8  Hoi  brook,  Ich.  S.  Car.  174 :  Pagrus  argyrops  Giinther,  i,  472:  Sargut  wmbamiiG^ 
ther,  i,  449 :  Sienotomus  argyrops  Gill,  and  of  most  late  American  writen.) 

oa.  Incisor  teeth  broad. 

h.  lucisor  teetli  emarginate ;  procumbent  dorsal  spine  present.    (Logoiom  *  HoIp 
brook.) 

882.  D.  rhomboldes  (L.)  J.  &  G,— Pin-fish;  Bream. 

Brownish,  white  below ;  sides  of  head  and  body  with  horizontal  stripci 
of  light  blue  and  golden  ^  6  or  7  very  faint  darker  vertical  bands, 
disappearing  with  age;  vertic^  fins  yellowish,  with  bluish  stripes;  % 
dark  axillary  spot.  Body  ovate,  elliptical,  compressed,  and  somewhat 
elevated,  the  axis  of  the  body  near  the  middle  of  its  depth ;  snout  abo«( 
in  the  axis.  Head  rather  sharp.  Mouth  small,  the  upper  jaw  mon 
freely  protractile  than  usual.  Molars  in  two  series;  anterior  indsois 
each  deeply  notched.  Cheeks  with  5  or  6  rows  of  scales ;  scale*  on 
breast  little  reduced  in  size.  A  procumbent  spine  before  the  dorsal  fin; 
dorsal  spines  high,  much  higher  than  the  soft  rays,  the  fourth  highlit; 
second  anal  spine  little  larger  or  longer  than  the  third ;  pectorals  u 
long  as  head;  ventrals  moderate.  Head  3^;  depth  2 J.  L).  XII,  U; 
A.  Ill,  11  ;  scales  8-GG-18.  L.  IJ  inches.  !New  Jersey  to  Texas ;  abon- 
dant  southward. 

{SparuH  rhomhoidcs  Linn.  Syst.  Nat.:  Sargus  rhomhoidet  Cuv.  &  Val.  vi.  (y:  SarfwB 

rlwmhoidi'8  CJiinthtT,  i,  117:  Lagodon  rhontboidtMi  llolbrook,  Icb.  S.  Car.  l5«>0,  ZiK) 

an.  Incisors  entire  in  the  adult;  emarginate  or  serrate  in  the  young. 
h.  A  procunibeut  si)iue  bt'fore  the  dorsal  liu.     {Arvhosargua^  Gill.) 

§§3,  D.  probatoeeptaalus  (Walb.)  J.  &  Q.—Shefpshead. 

Grayish,  with  about  8  vertical  bliftk  bands,  which  are  about  ai 
broad  a«  the  interspaces;  dorsal  dusky;  ventral  and  anal  black; 
base  of  pectoral  dusky.  Body  robust,  becoming  very  deep  with  agC^j 
the  back  compressed  and  elevated;  axis  of  the  body  below  the  middb 
of  the  depth;  snout  entirely  below  axis  of  boily;  profile  very  steeps 


*  Hoi  brook,  Ich.  S.  Car.  cd.  i,  r>(>,  ISod:  t-ype  Sparus  rkomboides  L.   {XaymHf  kfl 
0)6^1'^  tooth.) 

Hi'iWf   Canadian  Naturalist,   Angnst,   1865:    type    8paru9   prohaloetfkakm  W 
{d/jxov,  ruler;  cdpyo^f  Sargiis,  from  its  preeminence  in  size  aad  TalaA,) 
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pceorbital  broad.  Month  low^  horizontal ;  incisors  broad,  serrated  in 
tte  young,  then  becoming  emarginate  and  finally  entire.  Cheeks  with 
B  rows  of  scales;  scales  on  breast  very  small,  crowded.  Dorsal  spines 
veqr  strong,  higher  than  the  soft  rays,  the  last  considerably  shortened, 
BO  that  the  outline  of  the  fin  is  emarginate ;  second  anal  spine  very 
■liODg,  nearly  as  long  as  the  snout  and  eye ;  pectoral  very  long,  reach- 
ing past  the  firont  of  the  anal;  ventrals  reaching  vent.  Bead  3^;  depth 
:2|.  D.  XII,  12;  A.  Ill,  10;  scales  7-45-16.  L.  30  iuches.  Cape  Cod 
to  Texas;  abundant;  the  largest  member  of  the  genus,  and  one  of  our 
Bt  valued  food-fishes. 


(9pitnu  prohatocephalus  Walbaum,  Artcdi,  Pise.  1792,  295:  Sargus  ovis  Mitchill, 
toiuis.  Lit.  &  Phil.  Soc.  N.  Y.  i,  392,  1^14:  Sargu9  ovis  Cuv.  <fc  Val.  vi,  53:  Sargua  ovia 
■bibrook,  Ich.  S.  Car.  1860,  54;  Gttnthor,  i,  447:  Archoaargiu  probatocephalus  Gill,  and 
WfiiMl  lAte  American  writers.) 

Ilk  Vo  procambent  spine  before  the  dorsal  fin.    {Diplodiu,) 

Ml*  D.  holbrooki  (Bean)  J.  &.  Q.— Bream, 

Doll  silvery,  without  cross-bands;  dorsal,  caudal,  anal,  ventrals, 
toQ,  and  edge  of  opercle  dusky;  a  black  blotch  on  caudal  peduncle 
re.  Body  ovate,  not  elevated,  compressed,  the  axis  of  the  body 
the  middle  of  its  depth.  Eight  incisors  in  each  jaw;  three  rows 
kf  molars  above,  two  below.  Pectoral  3  in  length ;  second  aual  spine 
liigest.  Head  ^',  depth  2^.  D.  XII,  14;  A.  Ill,  13;  scales  S-Gl-IG. 
L 12  inches.  Charleston,  S.  C.  {Bean.)  (Possibly  the  adult  form  of 
pe^next) 

^■{8ar0m$  holbrooki  Bean,  Forest  and  Stream,  June  13,  1878,  and  in  Proc.  U.  S.  Nat. 
|hi.l»78,  198.) 

PU.  D*  caudimacnla  (Poey)  J.  &  G.— Spot-failed  Pin-fiah. 

ffilvery,  with  bright  reflections;  about  8  very  narrow  dark  vertical 

^  a  very  distinct  black  bar  on  back  and  sides  of  caudal  peduncle; 

nmg  streaks  and  dark  punctulations  along  the  rows  of  sciiles;  ven- 

and  anal  mottled  with  dusky;  edge  of  opercle  dui«ky;  axil  dark. 

ovate,  compressed,  very  deep.    Dorsal  and  ventral  outlines  both 

ugly  arched,  the  axis  of  the  body  at  about  the  middle  of  the  depth, 

back  steeply  elevated  behind  the  nape.    Maxillary  not  reaching 

J€ye,  which  is  3  in  head.    Caudal  peduncle  short  and  slender,  about 

deep  as  long.    Cheeks  with  3  rows  of  scaler;  interopercjle  broad, 

Ii  3  distinct  rows  of  scales;  scales  on  breast  not  much  reduced. 

ttb  very  small,  terminal.    Incisors  broad,  entire.    Spines  moderate, 

of  the  dorsal  higher  than  the  soft  rays;  second  anal  spine  longest; 

da  long)  Teaching  to  anal;  ventrals  reaching  to  vent.    Head  ^* 
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depth  2.    D.  XII,  14;  A.  Ill,  13 ;  scales  C-63-14.    L.  5  inches-    Noi 
Carolma  to  Cuba;  abundant  at  Beaufort,  N.  G. 

(Sargus  caiidimacula  Poey,  Memorias,  ii,  198,  1838:  Sargu$  holbrooM  Jordan  & 
bort,  Proc.  U.  8.  Nat.  Mus.  1878,  379 ;  not  of  Bean.) 

3§8.-OIBi:i.I.A  Gray. 

(Camarina  Ayros.) 
(Gray,  Illqstr.  Ind.  Zool.  1838:  type  Girella  punctata  Gr&y.) 

Body  oblong-ovate,  compressed,  covered  with  rather  large  scales. 
Mouth  small,  with  a  series  of  flat,  tricuspid,  movable  incisors,  behind 
which  is  a  broad  band  of  similar  smaller  ones;  no  molar  teeth;  no 
teeth  on  vomer  or  tongue.  Cheeks  with  very  small  scales;  opercles 
and  top  of  head  chiefly  naked.  Dorsal  fin  rather  low,  with  about  14 
spines,  on  the  bases  of  which  the  scales  extend,  forming  an  imperfect 
sheath;  no  groove  at  base  #f  dorsal;  no  procumbent  dorsal  spine;  anal 
spines  small,  graduated;  caudal  lunate.  Air-bladder  divided  into  t?rC3 
posterior  horns.  Pyloric  coftca  numerous;  intestinal  canal  elongate  ^ 
peritoneum  black.  Herbivorous.  Pacific  Ocean.  (A  latinization  of  th^ 
French  ^^Girelle^= Julia.) 

8§6.  «.  iiig^ricans  (Ayrcs)  Gill— Blue-Jiith, 

Dusky  groeu,  paler  below;  young  with  a  large  yellowish  spot  o*^ 

each  side  of  the  dorsal  fin.    Body  oval,  compressed,  with  very  deegll^ 

caudal  peduncle;    snout  thick,    its    profile  evenly  rounded;    moutl — -^ 

small,  subinferior,  low,  nearly  horizontal;  maxillary  reaching  nearly  tC^ 

front  of  oil)it ;  a  minute  patch  of  palatine  teeth ;  preopercle  minutely*'^ 

serrulate  at  its  angle ;  preorbital  as  broad  as  eye.    Gill-rakers  numerous,  — * 

rather  long.    Scales  firm,  weakly  ctenoid,  those  on  thorax  and  front  of 

back  smaller,    Dorsal  spines  lower  than  the  soft  rays;  anal  higher  than 

soft  dorsal,  similar  to  it;  caudal  emarginate;  pectorals  short  and  broad, 

not  reaching  vent;  ventrals  short.    Ilead  4;  depth  2J.    D.  XIV,  14;  A. 

Ill,  12;  Lat.  1.  50.    L.  12  inches.    Coast  of  California,  from  Monterey 

southward,  abundant  in  rocky  places,  feeding  on  sea-weed. 

(Camarina  vigrirans  Ayros,  Proc.  Cal.  Acad.  Nat.  Sci.  1860,  81:  Girella  (2orwMMCfi7a 
Gill,  Proc.  Acad.  Nat.  Sci.  Pliila.  18G2,  244.) 

289.— PIMELEPTEBUS  Lacdpbde. 
(Lac<^p6de,  Hist.  Nat.  Poiss.  iv,  429,  1802:  type  Pimelepteriu  ho8cif  Lac^i>Me.) 

Body  regularly  ovate,  moderately  compressed;  head  short,  with 
blunt  snout;  eye  large;  mouth  small,  horizontal;  maxillary  barely 
reaching  front  of  eye;  both  jaws  with  a  single  series  of  rather  narrow 
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lanceolate  incisors,  implanted  with  compressed  nsually  conspic- 

OM  roots  posteriorly;  behind  ilwae  a  narrow  band  of  villiform  teeth :  fin© 

th  on  vomer,  palatines,  and  tongue.    Branchiostegalft  7 ;  ^Uralcers 

g.    Pn*opercle  obsoletely  sermte;  preorbital  narrow,  covering  but 

tile  of  the  maxillary.     Sqnamation  very  complete,  the  space  between 

^tid  about  the  eyes  being  the  ordy  naked  part;  scah'gi  smallish,  thick, 

snoitl,  60-70  in  the  lateral  line,  which  is  continuous;  similar  scales 

eiitirely  covering  the  soft  parts  of  the  vertical  tins,  and  extending  up 

on  the  paired  fins.   Dorsal  fin  low,  with  about  11  spines,  which  are  depn  s- 

sibltt  in  a   groove  of  scales;    the  fin  continuous,  but   the   last  spines 

low,  80  that  a  depression  occurs  between  the  two  parts  of  the  fin ;  the 

leases  of  the  sptnoas  and  soft  parts  about  equal;  anal  similar  to  soft 

floreal,  with  3  spines;  caudal  fin  forked;   pectoral  fins  small ;  ventrals 

iirell  behind  thenu    Intestinal  c^nal  long.    Pyloric  caM.*a  usually  very 

ximinerous.    Species  numerous,  in  all  warm  seas,    Ilcrbivoroas.    (^f/ieJlij^, 

<bl;  «rf/»^y,  flit.) 

^■i-  Soft  dorwil  aod  aual  not  elevated,  the  latter  ratlier  abort.    {PijMlt^terus.) 

»«T.  F,  l»ofiel  Lae, 

Dusky,  with  series  of  light  stripes,  about  25  in  number,  firllowing  the 
^^^owa  of  scales;  tbe  middle  part  of  each  scale  pale,  the  edge  dusky; 
^Klie  stripes  along  middle  of  body  much  broader  than  the  otbern,  the 
^poileB  along  the  back  and  belly  being  much  smaller ;  a  silvery  streak 
^long  the  preorbital .  Body  ovate,  somewhat  compressed .  LongcRt  tlor^ 
^■ri  Rpin©  one-fifth  the  height  of  the  body,  rather  higher  than  tlie  soft 
dorsal  and  nearly  equal  to  the  longest  ray  of  the  anal.  Ilorizontal  pro- 
*2€«»  of  the  teeth  not  much  longer  than  the  vertical.  Interorbital  space 
^i  in  head  ;  top  and  sides  of  head  finely  scaled ;  interorbital  region 
Siljboas,  below  which  point  the  snout  is  truncate;  preopercle  weakly 
^BToIate ;  gill- rakers  long.  Soft  dorsal  and  anal  very  low ;  median  dorsal 
Mi»e«  highest;  second  anal  spine  highest ;  caudal  well  forked,  the  low^er 
lobe  longest.  Head  4^;  depth  2J.  D.  XII,  12;  A,  III,  11 ;  scales  10- 
W-3ft;  vertebrae  D  +  10.  Massachusetts  to  Panama;  common  southward. 

0  Ptrea  »tctatrlx  L.  Syst,  Nnt. :  Pimclept^rtis  head  LacdpMc,  Hiat.  Nat»  Poiss,  iv,  429, 
tB6i;  />«  ^ci  Cut.  Sl  Yal.  Yi!,  258:  P,  hnici  Glinther,  i,  4117 :  Pimehpieru*  JIatolineatm 
J%,  Expert.  I,  319;  Poey,  SynopsiB  Pise.  Cubcns.  324^  1808.) 

BolL  Nat  Mufiu  No.  16 30 
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990*— SCOBPIS  Cavier  &.  Vulftncieimeft. 


2 


(Cavier  &  YalcDcicuDei)^  Hist,  Kat.  Polas,  viii,  503, 1631 :  tj]io  SoorpUgeorffianuM  Cot. 

Val.) 

Body  ovate  or  soborbicular,  covered  with  small,  firm,  ctenoid  Hcal^ 
-wliicli  also  cover  the  membranes  of  the  soft  parts  of  the  vertical  Sum 
mouth  small,  tiTmiual,  horizoDtal ;  thf%  maxLUary  narrow,  8lipi»iu|^  nmS. 
the  edge  of  the  rather  narrow  preorbital ;  sides,  top  of  head  a^ 
jaws  closely  scaled;  preopercle  entire  or  minutely  erenulato;  jaws  wm 
broad  Ininds  of  slender  teeth;  those  in  the  outer  series  incisor  hk<] 
compressed,  narmw  and  lanceolate  in  form,  the  outer  surface  trau»ver»'^^ 
C(mvex,  the  inner  concave ;  the  other  te^th  of  the  jaws  are  similar^  but 
grow  progressively  smaller  backward  toward  t lie  inside  of  the  moutili^ 
ineisoi*s  without  conspicuous  roots  behind;  all  the  teeth  are  sotuewlioJ 
movable,  m  iu  Qirella;  no  molar  teeth;  vomer,  palatines,  and  tojigtMM 
with  patches  of  minute  villifonn  teeth;  gillrakerssh^nder,  mtherloiigr 
dorsal  s^nncs  low^,  in  a  slight  groove,  about  10  in  number;  soft  part  of  tli^ 
fin  elongate,  much  longer  than  the  spinous  part,  sometimes  falcate* 
anal  spines  small,  graduated,  the  soft  rays  numerous ;  caudal  loiiaf^ 
scales  thinnish,  adherent,  with  smaller  ones  intermixed;  pyloric  ocpc^ 
extremely  numerous ;  air-bladder  small ;  bmnchiostegals  7.  Warm  sei*^ 
{^xup-ii;^  name  of  some  sea-fish;  from  axofiiztn^^  scorpion.) 

d.  Body  ovate;  lius  not  Tutcato.     (C^tiOvoma  Eaap  t) 

§§§.  8*  califoriilensls  Sleindachi3«r.'^lfr(7iM2itna* 

Blackish  above,  tinged  with  bluish  ;  steel-bine  or  grayish  below,  san' 
what  mottled;  sides  with  faint  oblique  vertical  lines  of  spots;  fins  blaclt- 
islu  Body  elHptic-uvate,  its  outlicies  r<*giilur;  head  bluntish,  rounil^* 
strongly  convex;  maxdlary  nut  reaching  front  of  eye;  eye  small,  l^t  *^ 
snout,  5  in  head ;  middle  spines  of  dorsal  highest,  their  height  scarc*^!^ 
greater  than  the  diameter  of  the  eye ;  soft  dorsal  low,  not  elevated  ^^ 
front,  little  higher  than  the  spines;  anal  low;  caudal  lunate^  the  upl^^ 
lolje slightly  lou,i;er;  pectorals  short  and  narrow;  veutmls  ratlieT  sii***^'* 
Head  3^;  depth  2\.  J>.  IX,  I,  22;  A.  IU,  19;  scales  lMi8-19.  D.  ^ 
inches.  Coast  of  California,  from  Point  Concepcion  southwarvl ;  a  ha**** 
some  flsh^  of  considerable  value  as  food. 

(Stfimtacbner,  IchthyoL  Beitruge,  hi,  19,  1875.) 

*  In  Scorpia  ffcorffiatiH^f  tli«  type  of  the  gf?nn«,  the  outer  teeth  are  Mkid  to  hn  oC»^ 
This  18  pmbably  tTroneous,  otlierwisc  our  apeciea  does  Hot  belujig  to  the  giinnii. 
tKaap;  Glccker^Sy sterna  Pcrcarnuj  ii,  11,  1675:  tyiK^  Sctrrph  cryitt/nnaii  ttidk*      ^ 
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Family  LXXXIX.— APOGONID.E. 

iy  oblonjt,  elevated,  covered  with  usually  large,  loose,  deciduous 

wlitcU  are  stiiate*!  and  ctenoid  or  soruetinies  cycloid;  cheeks 

,    latent]   Hue  e^mtinuous;    cleft  of  mouth  wide,  oblique;    villi- 

teelh  oti  jaws  aud  vomer;  cauioes  soajctimes  [^resent;  preopercle 

lotily  with  a  double  ridge,  its  edge  entire  or  slightly  serrated; 

-oaU  separate,  w ith  sharp  teeth ;  pseudobratichire  preseiit ; 

is  0  or  7.    Dorsal  fius  well  separatetl,  the  first  with  G  or  7 

'«(traiig  spines;  anal  fin  short,  usually  with  2  spines;  ventral  flns 

de,  I^  5.    Fiabea  mostly  of  the  Eastern  seas,  some  of  them  in  fresh 

Genera  about  10;  species  about  12Q» 

jjAft :  gr<]Up  Apofjonittti  GUrither,  i,  *222-2S0*) 
i  llr»oeliia«t«gal9  7;  nocHniuoA;  no  ruuiimbont  dorsal spioe;  palatino  teeth  present ; 

k»  Lttleml  line  eoiuiueuriti;?  nt  the  liead ;  preopcrcle  with  a  double  rtdge ;  t«eth  on 
111*  palatities. Apoooh^  891. 

SOL^APOGON  Lacdp^de. 

King  a/  the  MulUtn, 

(AmUk  Grouow,  not  of  Li  nuns  as.) 

Vat*  roiH**,  Hi,  111*  180S :  type  Apoffott  ruk0r  Lac,  ==  MuUua  imbwfni  L.  = 

ly  oblong,  compressed,  covered  with  very  large  ctenoid  scales. 

pnU  Hue  continuous.     Head  large;  mouth  wide,  oblique,  the  max- 

>•  extending  to  below  the  middle  of  the  laige  eye;  villiform  teeth 

%vt^  vomer,  and  palatines;  no  ciinine  teeth;   preopercle  with  a 

pAa^  riilge,  entire  or  somewhat  serrate;  opercle  with  a  spine  behind. 

•rakei>*  mtlirr  long.     Dorsal  spines  6  or  7,  strong ;  second  dorsal 

note,  short ;  anal  with  2  spines,  tlie  second  mnch  the  longer,  the 

ipiirt  dmilar  to  the  soil  dorsal ;  pectorals  and  ventrals  moderate, 

withont  beard ;  thus  distiuguished  from  the  bearded  mullet, 

fc  of  pTW>p«5rde  neiTulate ;  acales  veiy  large.    (Apo^an.) 
A*  americfinu^  CaBtelmm. 

^♦«  scalcj*  all  with  dark  points;  a  dark  spot  on  opercle*  Body 
li  elongate^  little  elevated  ;  jaws  equal ;  mnzzle  short ;  eye 

,  3J  in  head ;  preopercle  v^ery  finely  denticulated.    Second  dorsal 
•foulest,  as  high  a^  the  third;  pectorals  nearly  reaching  anal. 
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Depth  3  in  total.     Head  3^.     D,  YI-I,  Oj  A.  H,  8;  scales  S-25-9- 
(  Vaillant  &  Boeourt,)    West  Indies  y  accidental  at  Ntiwportw 

(Catftoluaa,  Anlm.  Noqt.  Rarea  Am^r.  da  Snd,  Poiss.  3^  Yaillaut  Si  Bocourt,  Mina.  ScU 
an  Mes.  41:  Jp&gomckthy$  americamts  Gtlntlierf  i^  247.) 

fta»  Eclgo  of  i>reop<?rcle  entire  ;  scales  comparatively  scnalL    {GloHBamta*  GUh) 
890«  A.  pandlonis  Goode  <&  Bean. 

Color  nearly  plaiu  reddish,  tlie  body  and  tins  everywhere  sjieckk 
with  fine  dot«.    Body  obloDg,  not  elevated  nor  greatly  compre-s 
Eye  very  large,  forming  nearly  half  the  length  of  the  side  of  the  head 
njnch  greater  than  the  interorbital  space  5  maxillary  extending  to  opji 
site  pnpil;  preopercle  entire.   Gill-rakers  very  long  and  slender*  Mont" 
oblique,  but  not  nearly  vertical,  the  lower  jaw  projecting.    Fins  Iotii — 
caudal  well  forked.     Head  4;  depth  4.     D.  YIl-1,  9;  A.  11,  9;  scalt 
smallj  cy  cloid,  3-45-8.    Deep  water^  off  Chesapeake  Bay. 

(Goode  «St  Bean,  Proc.  U.  8.  Nat.  Urn.  1881,  IfiO.) 

Family  Xa-MULLID^, 

(The  Summllets.) 

Body  eloDgatCi  slightly  compressed,  covered  with  large  ctenoid  acal^-r 
lateral  lino  continuous ;  large  scales  on  the  head ;  upper  profile  of  tr3 
head  more  or  leas  i>arabolic.     Mouth  small ;  teeth  present  in  one  jiaw 
least,  and  sometimes  in  both,  or  on  the  vomer  or  palatines.    TremaaBE 
laries  protractile  f  maxiOaries  without  supplemental  bone,  partly  hid<t- 
by  the  broad  preorbitah    Eye  moderate,  placed  high;  bmnchiosteg^s 
4;  2  long  baibels  at  the  throat,  attached  just  behind  the  syniphy 
of  tbe  lower  jaw.   Doi-siil  fins  2,  remote  from  each  other,  the  first  of  !««■& 
eral  high  spines,  which  are  depressible  in  a  groove;  anal  similar  to  IC^ 
soft  dorsal,  with  1  or  2  small  spines  5  venttals  thoracic,  I,  5.    Genera 
Bpecies  35,  in  all  tropical  seas,  some  species  straying  northward* 

{MitUidie  Oiintbor,  i,  31»7"4ll.) 

•  TciJth  in  lower  jaw,  and  oo  vomer  and  palatines ;  nooe  in  thtt  upper  Jaw.  MtxtC!i»S^^^^ 
*•  Teeth  in  both  jaws  j  none  on  vomer  or  palatines ••^p.,  ,,-,-,Upicxec8^^^^^ 

999,— mULLIIS  LinniBtia,  M 

^ft  Surmullets.  H 

(tiiuiaetis,  Syst.  Natane:  type  3fttllti«  harhatufi  L,) 

Teeth  in  the  lower  jaw  and  on  the  vomer  and  palatines;  none  In  €r-^^ 
upper  jaw;  dorsal  spines  7;  anal  spines  very  small.    Otherwise  as     ^^ 

•  Gill,  Proc.  Aead.  Nat.  Sci.  Phila.  1863,  82:  type  Apogon  aprUm  Bioh»     {^74^^^"^ 
tongue ;  afita,  Ami»f  a  name  applied  by  Oronow  to  Apogon,)  ^ 


mc 
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le  head  rather  shorter.    One  s^iecie*  known.    (Latin,  muUuSy 
t  name  of  Uulliut  burbatu^^  from  jiuUo^^  lip ;  hence  ''  mullet,^ 
Uiiok  tips.) 
irlmtiis  h^^SurmuUeL 

I  three  yellow  longitudinal  stripes.  Body  olilong,  moderately 

1}  Biiont  blunt^  it«  jirofile  very  obliquely  decnrved;  mouth 

»mnll ;   maxillary  scarcely  reachiug  front  of  orbit;  diam- 

^f%  about  equalling  the  slightly  concave  interorbital  space. 

lepth  ag.    D.  Vll-I,  O5  A,  II,  0;  Lat>  1,  30,  its  mucous  tube« 

Into  a  network  on  each  scale*    European ;  this  or  aome  simi- 

^iiaid  to  have  been  onc4?  taken  at  New  York  {QUI),    One  of 

food-fisltes  of  the  Mediterranean, 

Kill. :  MultuM  harbatuH  uml  ntrmuMuit  0\iiitheTf  i,  401:  MullmM,«p,  incoj^. 
i  8.  ¥^bU  Com.  l87S-:i»  ttW, ) 

91ia«— IIPEKEIJS  Ciivier. 
Ooat  Fkhes. 
^  kxdttu  ecL  %  ii,  W2Bi  type  Mallu*  harberinuf  Lftc.) 

Hong,  compressed ;  mouth  moderate,  ne^irly  horizontal,  low, 
Ibequal;  eye  large,  liigh,  posterior;  opertJe  short,  deep,  with 

spine;  jaws  with  niTher  strong  teeth,  in  one  series,  or  in  a 

Cid;  no  teeth  on  vomer  ur   iJalatiuesj   lips  well  developed; 

irly  as  long  as  head;  scales  very  large,  somewhat  ctenoid; 

I  continuous,  its  tubes  ramifying  on  each  scale;  h6ad  covered 

f»caleii;  first  dorsal  with  about  7  spines;  anal  with  2,  the  first 

e^iudul  tin  forked.  Species  ruinicrous  iu  the  tropical  seas. 
I  of  Bome  lish ;  from  uitTjvT^j  upper  lip.) 

f  dfipcr  jow  in  muro  thttn  one  sema.    {PscudHpen^ua*  Bteekor*) 

liiiirultitns  (Bloch)  Cor.  &  TaL— &o<tt  FUh, 

I  of  hejid  with  bluish  longitudinal  lines;  three  black  blotches 

Jateral  line;  each  scale  with  a  blue  spot  at  its  base;  body 

lerately  compressed,  tapering  backwards  from  occiput;  ven- 

nearly  straight ;  snout  long  and  rather  sharp ;  mouth  ter* 

II ;  maxillary  not  reaching  orbit ;  eyes  situated  backwards  and 

besid  31;  ileptli  4.     D.  VII-I,  S;  A.  II,  G;  Lat.  L  30,  high  up 

lug  the  curve  of  the  back,    V,  10  -f  14,    West  Indies ;  occa- 

ir  ©oast* 

r/uieufatta  Goode,  BuU.  U.  S.  Nut.  Mils*  T,  49. ) 
ilcoker,  }*iim. '  ua,  1S(j2,  56:  type  Upenea*  ^raytwtU  Cuy,  St, 


in^mi 
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Family  XCI.— SCI^NID^. 

{The  Croakers.) 

Body  compresseil^  more  or  less  elongate,  covered  with  rather  th 
ctenoid  scales.  Lateral  line  coutiuuous,  extending  on  the  caudal 
Head  prominent,  covered  with  ficales.  Bones  of  the  sknll  cavemo  -^ 
the  miiciterous  system  highly  developed,  the  surface  of  the  sknll,  wIim. 
the  flesh  is  removed,  very  uneven.  Chin  usually  with  pores^  sonieti 
with  barbels.  Mouth  small  or  large,  the  teeth  in  one  or  more  series,  ^ 
outer  of  which  are  sometimes  enlarged ;  t3aifines  often  present,  l^o  : 
cisor  nor  molar  teeth ;  no  teeth  on  vomer,  palatines,  pterygoids, 
tongue.  Maxillary  without  snpx>leniental  bone,  slipping  under  the  £r» 
edge  of  the  pieorbital,  Premaxillaries  protractile,  but  not  very  ive?^^ 
movable.  Nostrils  double.  PseudobranchisB  usually  large,  present: 
all  our  genera.  Gills  4,  a  slit  behind  the  fourth.  GUl-ralvers  preso 
Bninchiostegals  V.  Gill'mendjranes  separate,  free  from  the  isthn::it. 
Lower  phar>'ngeal8  separate  or  united.  Preopercle  serrat-e  or  »« 
Oi>ercle  usually  ending  in  two  flat  points.  Dorsal  fin  deeply  notcli^^^i 
or  divided  into  two  fins,  the  soft  dorsal  being  tlie  longer,  the  sjii 
depressible  into  a  moi-e  or  less  perfect  groove-  Amil  fin  with  1 
2  spines.  Ventral  fins  thi^racic,  I,  5.  Pectoral  fins  normal.  Caat^ 
fin  usually  not  forked.  Ear-bones  verj'  large.  Pyloric  ccBCa  usua^  ^ 
rather  few.  Air-bladder  usiuilly  large  and  complicated  (wanting  in  3f^^^ 
tivirrutt).  Most  of  the  species  make  a  peculiar  noise,  called  various 
croakingj  grunting,  drumming,  and  snoring.  This  sound  is  supiK>^ 
to  be  caused  by  Ibrcing  the  air  from  the  airbladder  into  one  of  the  1= 
eral  horns.  Carnivorous.  An  impo'^tant  family  of  about  25  genera  ^ 
125  species,  found  in  all  warm  seas,  one  species  being  confined  to 
waters.    Many  of  them  reach  a  large  size,  and  nearly  alt  are  vaUieAL 

fOOiL 

{ScimitidiB  another,  ii,  265-318.) 

*  DoraalA  contiguous,  tbo  socoQd  dorsal  much  largor  tUnu  Ibo  abiiL 
t  Verfcobmi  about  10  +  14.     (Sctamince,) 
t  Lower  jaw  kiduiled, 

$  Lower  pharyo^eaU  futlj  united,  with  paved  teeth :  &<*coTid  anal  sphi«*  vi*ry  1# 
a.  Lower  jaw  without  barbels.    (Freab-water  Bpecie^s).nAl'i.uirH»xorr*, 
aa.  Lower  jiiw  witli  ex^vf^ral  muall  burbela.    (BiiLrltiv  a{>Qci«a).l^>aoxtA^ 
{$  Lower  pharyngeal  lmue«  distiuct. 

b.  Lower  juw  without  barbolfl;  anal  spines 3. 
e.  Teeth  well  dovoloped,  iierststent  in  both  jn^rs. Scijixa* 
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ce.  Teetli  feeMe^  perniAaent  in  tipx>0r  jaw  oaly;  aual  spines  sraall. 

M,  Lowor  jjiw  witli  several  miaute  l>4U'boIs. 

d,  Pre4>p«»rclo  with  its  membrauaciMJUs  margin  <!ireDnlat«. 

GEXY02yESIlTS»  29S. 

d/L  PrtM>jHi!rclii  with  its  bony  roarg^tn  serrate Micropooow,  291*. 

Mtb.  Lower  jaw  witli  a  single  thickisb  barbeK 

e.  Air-bltttUler  present ;  anul  (^inuej*  2 .UMBRiJfA^  300. 

er,  AiiM>la<ItUT  none;  anal  sptae  single. Mkkticixirus,  :M)L 

Xtfiwer  Jaw  pnijectinij  beyond  upi»or. 

/.  finout  ftliort,  bluiit;  no  canines;  anal  fin  vcryamal ;  soft  part  of 

dartial  much  longer  than  spinous  part La  iifMrs,  3<J^2, 

.  Vertrbnr  nboiii  M4>  10 ;  bixly  elongate;  lower  jaw  projecting.    {Oktlitbintr.) 

h.  Canine  tpetliuone •,••,-* ATnArtofictoXi  1W)3, 

KK  Canines  two  (<»r  one)  iti  npper  Jaw  only Cynosciox,  304, 

I  ftttnot*);  tlie  tMH^ouil  uboiit  as  large  as  tbe  anal,   {hophihinor.) 

L  Lower  jaw    projecting;   aual  spines  ft?6ble;   teetli  small^ 
sbari),  in  narrow  bauds. ^Ripnus,  305. 

S9i«— llAPLOIDO]¥OTirS  Eafineftqui), 
Fresh  water  Drumg. 


{Ambhdon  Ka(ln<^«l|ne.) 
UmMum  Baitnesqn^,  Joiirn.  de  Phys.  1819, 418;  type  Jphdim^tm  tjrunniett«  Raf.) 

ly  obloiifr,  tlic  snout  blinit^  the  back  elevated  and  compressed. 

itb  nitJier  suuill,  low,  horizoiit^^l,  tbe  lower  jaw  iiieltided.     Teeth 

llifornt  bandfi,  the  outer  scarcely'  enlarged*     No  barbels,     Pseudo- 

nither  Rmall;   joriU-rakers  short  and  blunt.     Lower  pliaryii- 

ferx  large^  fully  united,  with  coarse,  blunt,  paved  teetli.     Preop- 

ligh(li»'  senate.    Dornal  sjiiiies  ntroug  aud  ht|,^h,  with  a  close  lit* 

I  acaty  «heath  at  base,  the  two  dorsals  somewhat  connected.    Second 

iifiine  very  strong*    Caudal  double-truncate.    Fresh  waters  of  the 

ited  8t4ite«.    (.iTAntr,  a  cloak;  y<Sr«?^  baekj  according  to  Gill,  fi-oui 

^0caijr  btti»e  of  tlie  dorsal  fin.) 

Ii«  irrucillleits  UoL^SIteipghend ;    THnndfr-pimpfr ;    Dam;    White  Pa-rh  ; 

^rii>iiiU  eilvery,  duRky  above,  Bometimea  quite  dark,  the  back  Bome- 
wirh  oblique  dusky  streaks  along  the  rows  of  scales.   Scales  rather 
•  ''rent,  sniall«*r  on  the  back  and  belly.  Second  anal  spine  more 
I  he  length  of  the  heiid.    Snout  very  bhint,  overlapping  the 
l^t?  large.    Head  3i  5  depth  nearly  3.    D.  IX-I,  30 ;  A*  IT,  7; 
I  L  S5»    Great  Lake^i  to  Texas,  abundant,  reaching  a  weight  of  50  to 
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60  poands.    Ita  flesh  is  not  of  high  quality,  and  is  often  tou^^  ni  {& 

flavored,  especially  in  the  lakes. 

(Aplodinoius  grvnniens Raf.  Joarn.  de Phys.  1819,  88: . CSoroina MMtoOflii^K,  fi,B 
Sdama  grisea  Le  Saeur,  Journ.  Acad.  Nat.  Sci.  Phila.  1822, 854 :  Amblod^m  comdmm  i 
lineatua  Agassiz,  Am.  Journ.  Sci.  Arts,  1855,  307 :  f  Corvina  rktondftiil*  Cav.  &  Yd 
300 :  Amblodon  neglectus  Grd.  Mex.  Bound.  Sorv.  Ichth.  18S9,  18.) 

905.— POGONIAS  Lac^pMe. 

Drums. 

(Lac^pMe,  HiBt.  Nat.  Poiss.  iii,  1S8,  1802:   type  Pogoniat  fa9eimima  'Lmt.  =  U 
cramis  L.) 

Body  short  and  deep,  the  dorsal  outline  much  elevated,  the  ven 

nearly  straight.    Mouth  moderate,  the  upper  jaw  longest ;  teeth  sn 

in  villiform  bands,  the  outer  not  enlarged;  lower  pharyngeal  b 

large,  fully  united,  armed  with  strong  paved  teeth;  lower  jaw  ^ 

numerous  barbels,  each  about  half  as  long  as  the  eye;  preoperco 

entire,  with  a  membranaceous  edge.    Dorsal  flns  slightly  oonuecled, 

spines  high  and  strong;  caudal  fin  subtruncate;  first  anal  spine  A 

the  second  exceedingly  large,  nearly  as  long  as  the  soft  rays;  pectc 

and  ventrals  long;   gill-rakers  short  and  bluntish.    PseadobraiM 

large.    Marine  species  reaching  a  very  large  size;  among  the  lai; 

of  the  Sciaeuidae.    {r.wYW)^iaqj  bearded.) 

§94,  P.  chromls  (Linn.)  C.  &  Y,—Drum. 

Grayish  silvery,  with  4  or  5  broad  dark  vertical  bars,  wl 
disappear  with  age;  fins  dusky.     Body  oblong,  much  compresz 

*  If  correctly  described,  this  species  is  the  type  of  a  distinct  genns  which  ha* 
provisionally  termed  Eutyvhelithus.  It  is  probable,  however,  that  the  type  « 
deformed  individual  of  H.grunniens, 

The  following  are  the  alleged  characters,  generic  and  8i>ccific: 

EUTYCHELITHUS  Jordan. 

(Jordan,  Man.  Vert.  E.  U.  S.  ed.  1,  242, 1876:  type  Corrina  rickardtoni  C.  &  V.) 

Dill'ers  from  Haploidonotus  in  the  much  deei>er  body,  steep  profile,  the  n«*arlr  e 
jaws,  the  single  rather  short  anal  spine,  and  in  the  smaller  size  of  imint  of  the 
(fiiri'^//f,  lucky;  /t^of,  stone;  in  allusion  to  the  large  ear-bones  of  Sciupu^id  fiahfft. 
ear-bones  of  Haploidonotus  are  quite  large  and  are  marked  with  a  mde  impivMfli 
letter  L,  and  are  hence  known  to  Wisconsin  boys  as  **  lucky -atouea.") 

E.  richard^oni  (C.  &  V.)  JoTtlan.—Maltahaganay, 

Grayish  olive,  with  darker  bands  across  the  back;  body  much  elevated,  hi^e 
front  of  dorsal  tin ;  protile  very  abruptly  decurved.     Preoi>ercle  finely  serrata. 
half  length  of  snout.    Pectorals  i>ointcd,  considerably  longer  than  ventral^    I 
3i  in  total  length,  including  caudal  iin;  depth  2f.    D.  IX,  29;  A.  1,7;  LaL  1 
(C.  &  V.)    Lake  Huron. 

{Corvina  rtchardsanii  Cuv.  &  Val.  v,  100:  Carvina  rickardaomU 
Bor.-Amer.  1836,  64 :  Corvina  richardtonii  Gttnther,  ii,  296,) 
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file  v^wry  steep,  its  cuire  une%^en;  ventral  outline  little  carved. 
<::>«th  moderate,  maxillary  scarcely  reaching:  middle  of  orbit.  Sc^ales 
Iir^^rge,  those  ou  breast  much  Bmaller,  Fius  lar^e,  i>ectoral«  leaching 
t»^^joud  tips  of  ventrals,  nearly  to  vent;  second  anal  8i>ine  more  than 
li  s^Jf  k»n{jth  of  head.  Head  above  scaly,  except  a  triangular  Bpaoe  on 
ifasoat  Head  ^  in  length;  depth  2J.  D.  X,  I,  20;  A.  11,  G;  Lat.  L  .50. 
0«N>6  C*)d  to  West  Indies;  abundant  southward, 

^MbnM  eromip  Linn.  Sj^.  Nat,;  Gdutlier,  ii,  270;  HoXbrook,  Ich.  g.  Car,  1860,  114: 
^^f^mim  faseiaUu  HuIUroakf  Ich.  d.  Car.  1800, 119;  l*ogoma«  fa$ciaUi  GUnthvf ,  ii,  270.) 

906.— SCI^NA  Linnasus. 
(JohiUuM  Bloch :  Canina  C.  &  V.:  Pmuio9ckBna  Blcieker.) 

P(A.ri«dl;  LinoAUfl,  Syst.  Nat.:  type  Sdana  umhra  L.) 

'Body  elongjite,  compressed,  not  much  elevated.  Head  rather  Ion  jr. 
Mouth  moderate  or  rather  large,  the  lower  jaw  included.  Teeth  in  both 
jskvrs  mo8tly  iu  villiform  bauds,  the  outer  i-ow  often  enlarged ;  h»wer 
pUar^iigeals  separatee,  their  teeth  conic  or  paved.  Chin  with  pores;  tio 
barbels,  Preopercle  with  its  bony  posterior  etlge  serrated,  or  else  vnXh 
»  membranaceous  margin.  Scales  moderate,  iu  oblique  iSeries,  Dorstd 
fl'ii«  connected,  the  spines  rather  strong.  Anal  spines  2,  the  second 
^JU^ing  iu  size.  In  this  genus  aud  most  of  the  other  ASciamin<v  the 
Uitizzle  above  the  premaxillaries  is  provided  with  a  number  of  pores,  and 
oear  the  base  of  the  premaxillary  2  or  4  small  dernuil  flaps  are  present; 
^  all  these  species  the  preorbital  is  very  wide,  and  often  gibbons, 
®IMH;le8  Dumerous,  in  all  warm  seas.  Many  attempts  have  been  made 
***  subdivide  this  genus,  but  none  of  the  current  genera  form  definable 
***^tural  groups,  when  foreign  species  are  taken  into  account*    (irxtacva^ 

^^i^na,  from  tntd^  shade,  the  classical  name  of  ^Sciwna  mptila,) 

tfUi  ill  both  Jaws  f  n  mngle  scrif^a  or  Tery  narrow  bands. 
J^  Bead  d<!>pirt*««i'd,  very  broad  between  the  eyea.    (Stelli/erut*  Stark,) 

••S»  S,  Aiellffera  (BUich)  J.  &  G. 

l*ulo  above,  with  purplish  reflections,  almost  translucent ;  below  sil- 
^*^ry;  every wheK-  finely  pnnctnlate;  fins  yellowish,  the  tips  of  dorsal 
^^a  iiectoral  blackish,  Body  oblong,  not  ninch  elevated,  bttle  com* 
I^^*«aed;  the  tail  slender;  head  short;  snout  blunt;  eye  very  small, 
^  Iu  head;  profile  depressed  above  the  eyes;  the  intert>rbital  8pat?e  flat- 
^h,  ejttremely  broail ;  a  slight  ridge  above  each  orbit,  these  meeting 

*Snirk^  Ekimcnts  Nat.  Hifit,  i,  459,  1328:  type  SMania  tUlUfcr  BWlt. 
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Above  the  snoat.    Mouth  ablique,  the  lower  jaw  scarcely  sbort^ar  thi 
the  upper;  the  maxillary  extendmg  to  below  the  uiiddle  of  the 
eye.    Teeth  as  in  S.  punctata^  but  with  series  of  larger  teeth  less  der 
oped  and  tlie  villiform  baud  broader,    Preorbital  full,  cavernous;  pi 
opercle  caveruoua,  its  margiu  with  a  few  strong  t^eth*    Pseadobranch^ 
well  developed.    Gill-rakers  loug  aud  sleuder.    Doi-sal  spines  sleud* 
caudal  strongly  convex  j  secood  anal  spiue  rather  long,  «leuder,  nea: 
a«  long  as  sotY;  rays.     Ventral  outline  nearly  straight.     Vent  a  lit. 
nearer  preopercidar  margiu  than  base  of  caadaL    Pectorals  short,  m: 
reaching  tips  of  ventrals,     IIea4l  3|  in  length  j  depth  3.     D.  XI,  I,  ^2":r^j 
A.  II,  9;  Lat.  L  50.     West  Indies,  uorth  to  Virginia,     Here  deajcrit>^^5(| 
from  a  specimen  from  Pensacola. 


(B^diattUi  itdUfer  Bloch,  Icbtli,  taf.  231:  Oknilodiptera*  acoupa  Lac^pMe,  iii, 
Connna  irhpin&Ma  Gov.  «&  VaL  v,  109;  Homopnon  lanccoiaftM  lIoUi.  Ich.  8.  Car. 
167:  Seitriia  lanctxttata  Gfiiithcr,  ii,  289:  Steilifri'MJt  hiHctolatu^  (Itlli  Report  V.  ^.  IF'm  ^h 
Coumi.  lH72-7:i,  ^Oft :  T  Corrina  sttUifera  Giinthor,  ii,  299  =  Con'i»t«  wirro/M  8t*?irul,  Irli.^t-lL 
Ntitiz.  it  i\^  18134,  said  to  In*  tliMtiiij^iiiMlii^cl  froui  S.  »telii/ira  by  the  Kinaller  «^yc  {ti  in  he-£fc^:^)i 
uarrower  intt^rorliital  »pace  {2^  m  litMil)  aod  weaker  3emB  od  th*i  pnsapercle.  I-*^sr- 
hapA  more  tlian  ono  Hpt'cit'ii  \h  Iwn*  iiicludiHl.) 

h.  Huftd  noriiml^  narrow  betw^n  the  ©yea,    {Dairditilla'  GUI) 


I 


89ft.  S,  punctata  (LimiO  J.  &  Q.—Silticr  Penih;  Ydhm-iaii;  MaiUtmmimtU, 

Greenish  above,  silvery  below,  each  scale  with  a  series  ol*  dark  pirn  «:»* 
tulations  through  the  centre,  usually  very  conspicaous,  sometimes  'C:^^ 
scnre,  these  forming  narrow  somewhat  irregular  streaks  along  the  »itl^^^' 
fins  plain,  the  caudal  yellowish.  Body  oblong,  compressed,  rather  robiB  ^^ 
Head  c:uupressed,  conical,  not  specially  depressed^  nor  broadened;  i;^ 
operculum  scarcely  cavernous,  strongly  serrated  or  spinous  at  its  ixu^ 
iaterorbitai  region  depressed,  transversely  convex,  nan-ower  than  e^^J 
Mouth  rather  large,  somewhat  oblique,  maxillary  reaching  about 
mid<lle  of  orbit;  jaws  sutequal ;  both  jnw^s  with  stout  recurved  teer 
behind  which  in  the  upper  jaw  are  a  few  series  of  smaller  teeth;  t^ 
in  the  lower  jaw  mostly  in  one  series,  outside  of  which  are  a  few  amat-^^^ 
teeth.  Dorsal  spines  moderate;  anal  fin  small,  placed  unusually  ^ 
back,  coterminous  with  the  secoud  dorsal  Second  anal  spine  stio^ 
nearly  as  loug  as  the  soft  rays.  Scales  in  less  oblique  series  than  usc» 
Gill-rakers  long  and  sleuder.  Soft  dorsal  and  anal  fins  consideniL 
scaly ;  pectoral  fin  quite  short,  not  reaching  halfway  to  anal ;  caudal 
double  truncate.     Lower  pharyngeals  small,  with  sharp  teetli-     K 


"  GiU,  Proc.  Acofl,  Nat.  8ci,  Phila.  ISni.  R3:  typo  Bodlanunairg^fohticuii  Mitt  It. 
caLed  to  Spouccr  F.  Baird.) 
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ber  large,  equal  to  snout,  4  in  head.    Preorbital  narrow.    Head  '?A ; 
-pth  almut  3.    JX  XI^l,  2i ;  A.  11,  9 ;  Lat.  I  LO.    Cape  Cod  to  Florida ; 
^l^uudant  southward. 

'Perea pnncUtla  Linn.  Syst,  Nat.  (iwo  species  of  the  ^ame  name):  Bodinmtf  argifroU- 
ftMltcli.TratH,  Lit.  and  Pliil.  fiuc.  N.  Y.  417,  iil.  6,  tig.  :J:  C<irri««  argyrokuca.  Glla- 
r,  fi,  S99:  Ilmn&pHon  mntkuruii  Hollirookp  Ich.  @*  Car.  ISoO,  164.) 

Teetli  in  both  jawft  in  bmad  baiid«. 

c,  Pn^opcrole  with  if»  bony  margin  serrntti* 

d  Outer  t«eth  in  upper  juw  considembly  enlftrged.    {SeiamopB*  Gill.) 

OY.  S.  Jncobf  (Steiud.)  J.^  G. 

Bwly  moderately  elevated ;  mouth  moderate,  rather  inferior;  maxil* 

larj'  reaching  middle  of  eye;  outer  row  of  teeth  in  eacli  jaw  slender, 

I  somewhat  enlarged,  those  in  upper  jaw  much  hirger  than  in  lower;  pre* 

opcrcle  finely  serrate.     Dorsal  8]»ines  very  slender,  the  fourth  half  length 

of  he4id,  higher  tlian  the  soft  rays;  second  anal  spine  more  than  twice 

a«  8tn>ng  as  dorsal  spines^  as  long  as  from  middle  of  eye  to  edge  of 

open:?le,  lower  than  the  soft  rays.    Caudal  truncate  or  slightly  eoneave; 

PH^toral  shorter  than  ventrals,  the  first  ray  of  the  latter  being  tilamen- 

t^ni.^.    Senles  on  body  and  head  ctenoid*    Silrery  gray,  darker  above; 

^  three  (lark  brown  longitudinal  stripes  along  sides,  the  lower  broadest, 

fxttfiuding  from  eye  to  middle  of  caudal,  the  middle  one  rmining  to  upper 

ig©  of  tail,  Uie  upper  to  soft  dorsal;  below  these  stripes  are  some 

'toeji  feebler  ones,  besides  brownish  lines  folloidng  the  rows  of  scales; 

■Or  plain,  more  or  less  punetnlate;  markings  iirobnbly  les.s  distinct  in 

adidt.     Uejid  3;  d  pth  3,     D.  X-I,  liT ;    A.  LI,  8;   scales  11-50-10. 

Dle^o,  Californiiu     (Steindavhuer.) 

{.C&rrima  (Jokitiu^)  Jmohi  $t«iud.  Irlitti.  Beltruge^  viii,  H,  1879. 

I*  S.  ac!f  liala  (L.)  Gthr.^-rAAHfrd  Batm;  Red  Hone;  lied  Baa*, 
Grayish  silvery,  iridese*^nt;  scales  with  tUirk  spots  forming  faint  ir- 
-gtilar  undulating  sttlpes;  upper  part  of  base  of  caudal  with  an  oval 
^Isick  sjKjt  as  large  as  the  eye,  bordered  by  white  or  orange,  this  siiot 
^ften  duplicated.  Bo<ly  rather  elongate,  not  much  elevated,  compressed 
*liit»d,  an  almost  even  curve  from  snotit  to  base  of  dorsal;  preoperele 
^«tiiictly  serrate;  eye  large,  U  in  snout,  5A  in  head;  gill  rakers  short 
f**<I  thick;  mouth  large,  maxillary  nearly  reaching  the  iwisterior  mar- 
'**  of  the  orbit.  Caudal  truncate ;  second  anal  spine  rather  strong,  two- 
^*itl^  ws  long  as  first  ray;  pectoral  fins  very  short,  not  reaching  half 
^  anak    Lower  pharyngeals  narrow,  with  conical  teeth.    IIea<l  ^ ; 

^^     , , I.  l*rtK3.  Acad.  Nat.  Sei.  Fhi1».  1S63, 30;  type  Ptrea  wxUata  L.   (Ottuxtvaf  nciiuiia; 
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depth  3^.    D.  X-I,  25;  A.  II,  8;  Lat  L  50.    Gape  Cod  to  Mexioo; 
common  southward;  known  at  sight  by  the  peculiar  caudal  spot 

{Perca  ooeUata  L.  Syst.  Nat.:  Corvina  ooellata  Cuv.  d&VaL  y,  134:  Corgiam  McflMH 
Holbrook,  Ich.  8.  C.  1860,  150;  GUnther,  ii,  269.) 

dd.  Outer  teeth  in  upper  jaw  scarcely  larger  than  others ;  lo^er  pharyugeala  enlugs^ 
their  teeth  paved.    (Ronoador*  J.  &  G.) 

899.  S.  stearnsi  f  Steindachner)  Jor.  Sc  Gilb. — Baneadar. 

Grayisli  silvery,  with  blaish  lastre,  some  streaks  of  dark  points  93Mg 

the  rows  of  scales ;  breast  ami  belly  with  two  dusky  lengthwise  streab; 

a  very  conspicuous,  large,  jet  black  spot  at  base  of  pectoral,  indodiBf 

the  axil  and  the  base  of  the  fin ;  fins  grayish,  with  dusky  sluideti;  iniiib 

of  mouth,  branchiostegals,  and  peritoneum  mostly  black.    Body  oUoBg^ 

heavy  forward,  the  shoulders  elevated  and  the  profile  steep;  mootk 

rather  large,  maxillary  reaching  beyond  middle  of  eye«    Teeth  in  balk 

jaws  in  a  broad  villiform  band,  the  outer  row  scarcely  enlarged;  ■• 

canines ;  preopercle  strongly  dentate ;  gill-rakers  slender,  rather  short; 

lower  pharyngeals  broad,  the  teeth  mostly  paved ;  eye  large.    SpuiM 

dorsal  not  much  elevated ;  second  anal  spine  shortish,  about  half  tk 

height  of  the  soft  rays,  very- stout;  pectoral  elongate,  reaching  moflh. 

past  the  tips  of  the  long  ventrals ;  caudal  fin  lunate,  tiie  upper  lobe 

the  longer.    Head  3| ;  depth  3.    D.  X-I,  24 ;  A.  II,  8 ;  Lat.  L  60.    L  38 

inches.    Coast  of  California,  north  to  Point  Concepciou ;  a  large  and 

valued  food-lish,  singularly  distinguished  by  its  black  i>ectoral  spot 

{Corvina  uteanm  Steindachuer,  Ichthyol.  Beitriigc,  iii,  Itf75,  22:    Bonoador  itanm 
Jor.  &  Gilb.  Proc.  U.  S.  Nat.  Mus.  If^O,  2S.) 

cc.  Preop<?rcU»  with  au  entire,  lucmhraiiaceous  border. 
d.  Dorsal  with  les8  than  30  soft  rays.     (Scitpnai,) 

900.  8.  satarna  (Grd.)  J.  <&  G.—Rid  Roncador. 

Blackish,  with  coppery  lustre;  each  scale  with  a  cluster  of  dart 
points;  a  dark  opercular  patch;  tins  rather  dark;  belly  silver}'.  ^'^^ 
dusted  with  dark  specks.  Body  oblong,  with  the  antedorsal  rejrioo 
convex  and  the  profile  nearb'  straight.  Maxillaries  not  reaching  to 
posterior  border  of  eye.  Teeth  in  lower  jaw  in  a  broad  villiform  band; 
upper  jaw  with  a  similar  band,  in  front  of  which  is  a  single  row  of  larga' 
teeth;  lower  pharyngeals  narrow,  with  conical  teeth.    Gill-rakers  short 


•Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.  IS-i^O.  28:  typo  Corrima  nfrarmn  SteindMfeh  , 
ner.  (Si>aniHh  roncador j  }<:runter.)  Thin  in  i»erhap8  a  valid  genn^,  difttingnithedlMft , 
Sviana  by  its  lar^e,  paved  pharyngeals,  rcscmbliug  those  of  PogonioM^  bnt  MinML  j 

fz=Cornna  ('uvier.  Regno  Anim.  ed.  2,  ii,  173,  18*29:  type  <Srfanui  «<fr«  BWIp^J 
Sciana  umbra  L.  None  of  the  species  of  the  group  called  Scitena  by  CaTier  wfie  kiiMiU 
to  Liunteus. 
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Sc;M<'s  on    bead  ctenoid.    Second  anal  spiur  \ t-ij^  stout, 
a^  high  as  the  soft  raya;  caudal  tin  slightly  Inuatt^    Ilead  ^; 
2}.     D.  X-I,  23;  A.  I£,  7  f   Lat  L  55.     Pacific  coast,  north  to 
Coticepcion. 

imtttrnun  Orel.  tf.  8.  Piic.  R.  R.  Surv.  Fbh.  93:  Uhino$cwn  sntumnJi  Gill, 
it,  Sei.  Philik  IBGl,  85:  Corrina  ice/wriia  GUiithor,  ii,  *^8,) 

I  wUli  iuor«!  thati  5U  ttoft  rays.    (  Pawgueti  *  QUL) 


9«  acuminata  (Binch  «9b  Schneider)  J*  dc  G. 

k'«rywhc»rB  blackish,  with   traces  of  about  10  narrow   horizontal 

ftlonjur  the  sides;  **j>inous  dorsal  f|uire  black.     [Yotuig  speeiuieus 

lubf  with  7  or  8  straight  lon^itiuliDal  dark  bands  about  ai«  wide  as 

lel'spajces;  dorsal  flu  Rimilarly  banil^d,]    Form  of  &  saiurfia^  the 

:  Giomewhat  elevated,  the  profile  8teep  and  nearly  strftiji^ht  from  the 

the  coiiiwd  and  rather  pointed  smjut  t4j  the  base  of  the  dor»aU 

ih  not  large,  the  raaxilhiry  extending  to  l>elow  the  middle  of  the 

Lower  jaw  included;  both  jaw8  with  broail  bands  of  villiform 

b,  the  anterior  8erie«  in  the  upjjer  jaw  considerably  enlarged.    Scales 

le  head  seari'ely  ctenoid  above,  cycloid  on  the  cheeks.    Gill  rakers 

t,  rather  stout.    Pectorals  very  short,  not  reaching  half  way  to  the 

I  of  tlie  ventnilH,  and  but  half  way  to  the  anal;  as  long  as  fi'om  the 

i  to  the  edge  of  the  pnioperele;  anal  i^n  small,  its  tip  not  reaching 

last  ray  of  the  second  dorsal,  its  spine  robust,  nearly  as  high  as 

»,  half  the  length  of  the  head;  first  dorsal  small,  with  slender 

I;  Mcmid  dorsal  very  long,  its  tip  nearly  reaching  caadal.    Eye 

largt*.    Ceml  3jt;  depth  a,    D.  IX,  I,  30;  A.  II,  7;  Lat  1.  63, 

j<lifs  to  Florida.     Here  descril>ed  from  a  s|ieciinen  lately  taken 

f  Silas  Stearns  at  l*ensacola,  Fla. 

mU9  ^tmminntm  BItfoh  &  Sctiu.  1^1^  l@i:  Eques  aouminatiu  GUuther,  li,  280: 
MliM  Gill,  he.) 

amrt—LIOSTaiVIUS  Lae^pHe. 
Spots. 
rLao^pM<»,  Hist.  NaL  Pojes,  iv,  431),  18l>2:  type  Lwttomui  atanthuru*  hAtt.) 

ij  oblong^  o^^ate,  the  bat^k  compressed.     Head  obtuse.    Mouth 
horbontal,  the  upper  Jaw  with  a  band  of  feeble  teeth,  the  lower 
toothless;  lower  pharyngeals  separate,  the  teeth  paved* 
*  iih  a  membranaceous  Ixjrden     Dorsal  spines  10,  slender, 
bigU,  the  last  connected  with  the  soft  rays;  anal  spines  2,  the 

,  Id  Goodly  BnU.  V.  B.  Kiit.  Miin.  IdTB,  v,  50:  typo  Grammiitet  aeummatuM  BlocU 
D^kleft    (o^apa,  near:  Kq^B,} 
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second  aot  large;  caudal  fin  emar^inate.  Gill-membranes  Rlightly  e^ 
nected;  gillrakers  slender*  (X£t'»^,  smooth j  «Trw/ia,  mouth — the  mo 
having  been  originally  described  as  toothless.) 

9ik2*  L.  xantlttirus  hac—Spoi;  Goody ^  Oldwife;  La  Fayette, 
Bluish  above,  grayish  silvery  below  5  sides  with  about  15  dark  batmc^ 

ctending  from  the  dorsal  oblkitiely  forward  to  below  the  lateral  iiw 

~a  distinct  round  dark  humeral  spot;  fins  plain  olivaceous ;  caudal    ^ 

yellow.     Prolile  steep;  snout   blunt  and  gibbous;  interorbital  regri 

narrow.     Fins  small,  the  spines  weak;  second  anal  spine  about  li 

as  long  as  the  longest  soft  ray;  upper  lobe  of  caudal  longest*     H 

3i;  depth  X     IX  X,  I,  32;    A.  II,  12;  Lat  1,  60.     h.  13  inches.     Ctt 

Cod  to  Florida ;  a  valualile  food-flsh  southward, 

(Ljw6p5do,  iv,4^;  Gill,  Proc.  Acad.  Nat,  Sci,  Pliila.  1863,  32:  Ilomapnon  nmUfrir^'-wf 
llolbrook,   IcU.  S,    C.  IHdO,  1G4 :   Scifrna  xanthtirufi  Glintlier,  ii,  ^^:   Mnffil  t^hUqmmm 
MitckiU,  Tmns.  Lit.  and  Phil.  Soc.  N,  Y.  i,  405:    Uo9U»mH9  ohHiiwHtt  Holbrook.   I<'li 
S.  C.  1H60»  KiO:  St'iwna  ohUqna  Giiiitlier,  ii,  "i^i  Ldo9tomu&  hnmeralU  and  xatifhHWmt 
C.  d.  v.  141,  14'i.     Tilt*  ttllcf^tsl  BpccicB  **obUqmts^^  aud  **jtanthurits''  tlifFer  io  im>1 
^*xantlttirun*^  beiug  plain  golden^  wit kutit  spots  ar  bars;  tail  jruUow;  probably 
on  fackd  mnseum  8i>ecim«ni*. ) 


99§.-OENYOMEIVIlI8  Gill, 


T 


(Gill,  Proc*  Acad.  Nat.  Sci.  PbiJa,  IBGl,  87:  typo  Lwttomwf  Unm t us  Ay re^.) 

Body  elongate,   moderately  compressed,   the    back  little  elevi»te<3- 
Head  oblong,  the  snout  abruptly  decnrved.     Eyes  modemte,  anterior- 
Preopercle  with  a  erenulated    menibranaceous  edge.      Mouth   ratlx^^ 
large,  siibterminal,  somewhat  oblique.      Lower  jaw  with  several  very 
small  l>arbeU  and  with  a  few  large  pores.     Teeth  t^qnal,  in  viliifana 
bands,  the  anterior  series  scarcely  enlarged.     First  dorsal  with  aba^^ 
13  spines;  anal  with  2  spines,  the  second  short  and  feelile;   caii*^*^ 
emargiuate.    Pharyngeal  bones  and  t^eth  as  m  Micropogon,   Alr-blttd  J-*^ 
simple.     Gill  rakers  slender,  rather    long.     Size  snmlL     (;--w^-.  lo^^^^ 
jaw;  v^/ia,  barbel,) 

9a3,  €f*  liiieutns  (Ayrea)  QtlM^^LUiU  Rottoador, 

Silvery  with  brassy  lustre  and  black  pnnctulations,  these  fc^rai*^ 
faint  oblique  dark  lines  along  the  rows  of  scales;  fins  yellowish  ; 
black.     Ileud  conic,  rather  bhtnt;  maxillary  re^iehing  slightly  bey€^* 
middle  of  pupil.    Barbels  5-8,  minute,  on  the  inner  edge  of  each  dent-i 
bone.    Anal  spines  very  small,  the  second  not  half  the  height  of 
soft  rays;  pectorals  and  ventrals  moderate,  not  reaching  vent;  caia^ 
concave.     Head  3J;  depth  3^.     D.  XIII,  I,  22;  A.  11,  11}  Lat.  L 


SCliEyiI>^. — UMBRINA. 
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Pyloric  ccBca  8^  mr-bladder  aimple*     Coast  of  CaLfor- 
'  eomiuon* 

iM«  tinMim  Ayr<^,  K'ror.  Cat.  Acai).  Nat.  Sci.  i,  25^  1855 ;  Qirard^  U.  S.  Pno.- 
Biinr.  riftli.  yU:  ikia^m  (inmUi  GUuthor*  ii,  2da) 

990«— :CIICROPOOO!¥  Carier  &  TAlencioDncn. 

CroaJcers, 
[it  VaL  Hint.  Nat.  Ptiiaa.  v.Sn,  1830:  typ4>  ifi«ri>iM>£^ofi  ;iii«olit»  C.  ^  V.ssiVrtici 

kly  moderat-ifly  elonjjate,  compressed,  somewhat  elevated.  Pre- 
tic  atrongly  <lentate.  Teeth  in  villiforni  bands,  the  outer  row  hi  the 
Jaw  enhir^ed ;  lower  jaw  with  a  row  of  niiriute  barbels  on  each 
Second  anal  spine  moderate.  Cuudal  fin  double  trwneate.  Lower 
d^als  narrow,  distinct,  with  conical  teeth.  Gill-rakers  moderate, 
deader,    Air-bhidder  v^ith  long  homa*    (f^txpu^j  «mall  j  Tttufmvy 

* 
.  und Hiatus  (L,)  C.  Sl  V.— CVMlf<r. 

gi'ayLsh  silvery,  with  bright  reflections;  j^idey  and  back  with 

irrvgiilar,  nndiilating  lines  of  dot^;  dorsal  tinp$  witli  three  lines 

}t»  along  ba^*    Body  rather  elobgate,  slightly  elevated,  the  boek 

what  compressed.     Head  long,  the  snout  prominent,  not  strongly 

BX.     Houth  rather  large,  nearl^s  horizontal,  the  maxillary  reaching 

dot  of  eye.      Eye  2  in  snont.      Preoperele  stmngly  serrate;   the 

near  angle  diverging.    Dorsals  nearly  separate,  the  first  high; 

irala  moderate,  nearly  reaching  tips  of  ventmls;  ventral  tllament* 

ana!  inserted  nearly  ander  middle  of  Becoml   dorsal;  the  second 

rather  weak,  shorter  than  snout,  one-third  length  of  head.    D.  X, 

A*  II,  S;  Lat*  L  CO;  coecji  8.     Head  3 J ;  depth  ^ ;  eye  5  iu  head^ 

r  leas  than  interorbital  width.    L.  12  inches*    Kew  York  to  West 

;  coEnmon  nouthward. 

I  •fiiln/Atit  L,  Syst.  Nttl.  \  Cnv.  &  Yah  v,  210 ;  Holbrook,  Ich.  8.  Cur.  1H60,  I4t»; 
Tj  it^tfifl  r  Mivropoffon  tinmtus  Cuv,  &  VaL  v,  213.) 

SOO.-UIflllUINA  Gavien 


I  ]lil|(iie  Anim.  ed..l,  2&7, 1817:  typ«  Mama  drrhwta  L.) 

moderately  elongate;  back  somewhat  arched.    Head  oblong, 

snout  thick  and  protuberant.     Mouth  almost  horizontal,  of 

^rate  e^ize.      Preopercukim   with  its    bony   margin  finely  serrate, 

Jiiw  with  a  single  thickish  barbel.     Teeth  in  villiform  bands, 

in  the  upper  jaw  somewhat  enlarged.    Anterior  dorsal 
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with  about  10  spines;  anal  fin  with  2  spines,  the  seoond  not  very  «diIL 

Caadal  lunate  or  truncate.    Gill-rakers  normal,  bat  shorts    Air-Uadte 

present.    In  most  warm  seas.    (Latin,  tcntbra,  shade;  the  name  wbt 

was  used  for  the  typical  species  by  early  writers.) 

a.  Sides  without  vertical  bare. 

905«  IJ«  roncador  Jor.  &  Gilb. — TelUno-flnncd  Boncador, 

Bright  silvery,  bluish  above,  with  brassy  reflections;  sides  withnir* 
row,  distinct,  undulating  streaks  of  deep  olive,  running  from  the  held 
and  pectoral  region  upward  and  backward,  with  some  abmpt  curratarei) 
to  the  base  of  the  dorsal  fin,  sometimes  alternating  with  lines  of  spoU; 
no  vertical  bars;  cheeks  pure  white;  fins  mostly  yellow;  peritoneiui 
black.    Body  elliptical-elongate,  the  back  somewhat  elevated,  the  com 
from  snout  to  dorsal  regular.    Head  conical,  bluntish.    Month  honxon-  1 
tal,  the  maxillary  extending  to  beyond  front  of  pupil ;  eye  moderate,  1)  I 
in  snout,  5^  in  head,  1^  in  intcrorbital  width.    Caudal  Innate,  the  upper 
lobe  the  longer.    Second  aifal  spine  strong,  2^  in  head,  a  little  sboctv 
than  third  dorsal  spine.     Pectoral  short  and  small,  not  reaching  tips  of 
ventrals,  and  not  halfway  to  vent;  its  length  1}  in  head.    Head  ^; 
depth  3J.    D.  X-1, 27 ;  A.  II,  7 ;  Lat.  1. 58.    L.  15  inches.    Point  Conoep- 
cion  to  Panama  abundant ;  one  of  the  handsomest  of  the  Sciienoids. 

(.Tor.  &  Gilb.  Proc.  U.  S.  Nat.  Mu8.  1861:   Umhrina  undulata  Steindachner,  IchthyoL 
Beitiuj^e,  iii,  *21,  1875;  not  of  Girard.) 

aa.  Sides  with  vertical  bars. 

906.  IT.  broussoncti  Cuv.  &  Val. 

Body  with  about  9  dark  cross -bands,  besides   undulating  streaks 

along  the  rows  of  scales ;  spinous  dorsal  blackish.    Body  rather  stout, 

the  back  somewhat  elevated;  maxillary  extending  to  pupil;  preopercte 

finely  denticulate  on  its  bony  edge;  barbel  short;   pectoral  fins  short 

and  small,  not  reaching  to   tips  of  ventrals  nor  half  way  to  vent; 

caudal  truncate;  second  anal  spine  thick,  f  the  length  of  the  head. 

Eye  3§  in  head.    Head  3 J ;  depth  3.    D.  X-I,  28 ;  A.  11,  7 ;  scales  5-48- 

10.    West  Indies,  north  to  East  Florida. 

(Cuv.  &  Val.  V,  lt»7 ;  Giiiitlier  ii,  277;  Jonlan,  Proc.  U.  S.  Nat.  Mas.  18^0,  17:  r» 
brina  coroides  Cuv.  «fc  Val.  v,  lt*7.) 

303.— .TIE.lfTICIRRUS  OiU. 

King-fish. 

(Gill,  Proc.  Acad.  Nat.  Soi.  Phila.  13C1,  W6:  type  Pcrca  albumut  L.) 

Body  comparatively  elongate,  little  compressed ;  head  long,  j 
the  bluntish  snout  considerably  projecting  beyond  the  moath; 


»1.    eCKEKIDiE — JfKNffcrSROT 


577 


uill,  horizontal,  both  jaws  with  bands  of  villifomi  teeth,  tlie  outer 
htli  in  the  upper  jaw  more  or  less  enlarged;  chin  with  a  8ini;le  stonr 
K  barbel ;  x^re^^I^'rele  with  its  meuibmnaceoiis  edge  seiTidiite  \  gill 
pliHTB  Dhortf  tabereular;  dorsal  Bpines  high,  slender;  setond  dorsal 
^^ng  and  low;  candal  tin  with  tlie  lower  an^^le  ronntled,  the  npiier 
zfc.ar|);  anal  fin  with  a  siugle  weak  spine;  no  airldadder.  Lower  pha 
r~  ngeals  separate,  small,  with  slinrp  teeth.  iSpecie^s  nunierons  in  Amer- 
:^Eiii  watens*  (Latin,  mentum^  chin;  eimtny  barbeh] 
OnttT  row  of  teeth  in  upper  jaw  nut  greatly  enlarged. 


I 


^1.   ^.  Mobulasns  (3JitchiU)  Gill.— Jn*#riy*y;  Khfff-ft»h :  Barh, 

IBrijirht  gra^vish  silvery,  with  inegnlar  dark  bars,  those  in  front  rnn- 

^^ig  obliquely  backward  and  do^niward,  those  bebind  obliquely  forward 

L^  downward;  fins  all  dusky.    Body  elongate,  terete,  but  little  com- 

p^MT-^^^sed;  snout  very  blunt;  profile  evenly  curved;  eyes  very  small, 

^•'fc^^iit  2  in  snout;  outer  teeth  not  much  enlarged ;  pt?c*oral  fins  short 

i^  broad,  scarcely  reaching  tipsof  ventrals,  1^^  in  head  f  ventrals  If  in 

k^^md;  dorsal  fins  scarcely  connected;  sinnous  dorsal  liigh,  its  height 

th^fee- fourths  length  of  head;  anal  spine  very  weak,  less  than  half  the 

^'ight  of  fin.     Head  3j  in  length  ;  depth  4^.     D.  X-T,  20;  A.  I,  8;  Lai, 

siAbout  C8.    Cape  Coil  to  Cape  Hatteras ;  common  northward;  an  im- 

:>»tant  food-ftsb. 


C  ^kitma  nrhihna  Mitclit  Trans.  Lit.  and  Philos,  Hoc.  N.  Y.  i,  40^,  1815:  Umbnna  Ui 
•'•^wiOllulhor.  n,  275.) 


^fl.  m.  littaraliS  (Halhrm>lt)  GilL—Surf  Whitint/. 

This  species  is  said  to  be  distingiiisfjed  from  J/*  aJhurma  by  the  plain 

'^^"^ery  color  and  the  absence  or  reduction  of  the  outer  series  of  larger 

=^Th,    Form  entirely  similar  to  that  of  M,  albutnu9.    B*  X-I,  27 ;  xV.  T,  IK 

■^^^uitof  South  Carolina.     (Holbnyok,) 

C   mmhrina  lUtomlh  IloUirook,  Ich.  S.  Csir.  IHiU),  144 :   Umhrina  (ii/om^iVGilnther,  ii,  27^) 

*-     Out^r  row  uf  teeth  tit  upper  jaw  much  enlarged. 

'^^^-  W#  alburnus  (LiimO  GiU^—Whitimj. 

Silvery,  faintly  ehmdeil  along  the  back  and  sides,  these  marks  form- 

'**•&  dusky  bars,  running  obliquely  forward   and  downward   to  Ijclow 

^ts  lateral  line,  sometimes  obsolete.    Body  elongate,  rather  slenderer 

wa^n  hi  nebuloMwii  back  slightly  arched;  belly  nearly  straight.    Snout 

^^A«l,  depressed,  and  bluntish,  protruding  beyond  the  mouth.    Outer 

t*seth  of  ufiper  jaw  very  string.     Maxillary  reaching  to  below  luiddle  of 

the  small  eye.    Third  doi^sal  spine  highest,  less  than  half  the  length  of 

tke  sK)ft  dorsal,  and  two  thirds  the  length  of  head;   pectorals  broad, 

BuIL  Nat  Mus.  No.  10 J7 


1 
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ratber  lon^;:,  their  tips  reaching  beyond  ventrals,  their  len(i^li  1^  in  head; 
veutrals  2  in  bead.  Head  3^  in  length ;  depth  about  4.  D.  X-1, 25 ;  A. 
I,  7;  Lat.l.  Oo.     South  Atlantic  coast  of  United  States. 


{Perca  alburnus  Linn.  Syst.  Nat. :  Umhrina  albumiu  GUnther,  ii,S75:   UmWiu 
nu8  Holl).  Icb.  S.  C.  IBoO,  137:  Uinhnna  jihaUvna  Girard,  Mex.  Bound.  Suit.  Ichth. 
Id59, 13.) 

910.  M.  nndiilalus  (Grd.)  Gilh—Bagara;  "Sucker". 

Sooty  grayish,  with  bright  reflections,  the  back,  all  the  fins,  and  under 
side  of  the  bead  dusky  with  dark  points;  undulating  lines  alongsidesnu- 
ning  upward  and  backward ;  back  often  with  very  faint  dark  cross-bsnb 
Boily  elongate,  the  back  not  elevated.  Uead  bluntish.  Eye  small,  ^ 
in  snout,  7  in  head,  the  maxillary  8<*.arcely  extending  to  its  front.  Ant^ 
rior  teeth  of  upper  jaw  strong.  First  dorsal  high,  its  longest  spine 
reaching  past  front  of  second  dorsal ;  anal  small,  nearly  under  the 
middle  of  second  dorsal,  1^  in  head ;  pectoral  fins  reaching  iiast  tips 
of  veutrals  nearly  to  veut,  their  length  1^  in  head.  Head  4 ;  depth  1 
D.  X-I,  2G;  A.  I,  8;  Lat.  1.  GO.  L.  18  inches.  Pacific  coast,  from  Pm-  .\ 
ama  north  to  Point  Concepcionj  abundant.  i 

(  Umbrina  undulata  Giranl,  Proc.  Acsul.  Nat.  Sci.  Phila.  1654,  148,  and  iu  U.  Sw  tai 
R.  R.  Surv.  Fish.  101  (the  typo,  a  very  young  speeimeu,  exaiuined  by  us):  VmkHm 

*/tfM//«^a  Giintber,  Proc.  Zool.  Soc.  London,  18G4, 148.) 

302.— liARlIVIUS  Cuvior  <&  Valenciennes. 

(Cuvier  &  Valenciennes,  Hist.  Nat.  Poiss.  v,  145,  l^QO:  type  LarimuM  hrerUxp^  C.  &  T.) 
IJotly  oblong,  compressed ;  snout  very  short  and  blunt ;  mouth  rerj 
oblique,  large,  the  lower  jaw  projecting;  teeth  small,  in  villiform  bund«; 
no  barbels;  preopercle  finely  serrated;  pseudobranchia?  ]>Fe.<ent:  air- 
bladder  simple;  vertebrie  as  usual;  lower  pharyngeals  distinct,  witk 
pointed  teeth;  dorsal  fins  connected,  the  first  moderate,  the  second  loD^; 
anal  im  very  small,  placed  well  back,  provided  with  2  spines;  caudal 
fin  convex.  {An  ancient  name  of  some  fish,  from  /a/>r/T,  pleasant,  dainty^ 

Oil.  Lf  faseiafiis  Tlolbrook. 

Silvery  gray,  clouded  above ;  sides  marked  with  about  7  nearly  vn- 
tical  dusky  bars,  running  from  the  back  to  below  the  lateral  line.  Bodf 
oDlouj?,  compressed,  ventral  outline  nearly  straight,  dorsal  outline  conaii* 
erabJy  arched ;  snout  very  short,  much  less  than  the  diameter  of 
lar^e  eye ;  mouth  large,  very  oblique,  maxillary  nearly  reiiching  p 
terior  margin  of  orbit;  tip  of  mandible  on  level  of  lower  part  of  i«l 
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»iitl  Hiiti!  «pinii  siiuill;   pectoral  fi  ti  short  and  cautlal  ^nbtrunctile. 
leatl  3i ;  depth  about  3.    B.  X-I,  IM :  A.  II,  «;  Lat  L  about  02,     (iJo/- 
»Xr,)     BoiitU  AtlaDtic  coast  and  southward;  rare. 
lotUrook,  UK  8*  C,  1800,  154;  Oilnther,  11,  2(190 

Saa-ATRACTOSnOlV  GilL 

1.  Ptoe*  AcimI.  Jfftt  Sci.  Pliila,  19:ii,  18:  type  OtolUhtut  atquidens  Cn\%  &  VaU) 
liln  geuQs  diflera  from  Cynmcion  miXy  in  the  dentition,  the  bauds  of 

th  bciog  somewhat  brou<lrr  and  Motm*  of  the  teeth  uear  the  middle  of 

upper 'jaw  enlarged,  bat  not  forming  canines.     The  species  are 

mg  the  largest  of  the  Sciamidw,  und  as  food^fishes  they  are  anion*: 

|1»9^l.    (arfjujtrur^  a  spiudlc;  irjeii^y,  Seia^na.) 

Qoblle  ( AyTVM)  GilL^ White  Sea  Batt$;  Sk^  Trout;  Cart^itta, 
^ull  »ilver>',  bluish  above;  every  when^punctnlate?  young  with  obscure, 
Uy  cr«)«s-bars;  axil  and  ^m^  <bij*l<y.     Body  elongate'elliidical,  not 
ch  c*o  III  pressed ;  head  slender,  conical,  the  snout  rather  pointed;  nnmtii 
linal^  oblique,  the  lower  jaw  the  longer;  maxillary  reaching  to  be- 
Id  pupil;  preioaxillary  in  front  on  the  level  of  the  orbit;  te<*th  in 
jaw  enlarged  and  in  a  single  row  latendly^  anteriorly  smaller^  in 
it)  patch,  the  inner  series  in  both  jaws  reflexed  and  movable;  upp*»r 
Willi  about  two  series  on  sides  forming  a  broad  c^rdifonn  patch  in 
Wt ;  a  few  of  the  teeth  near  the  middle  of  the  jaw  enlarged  but  not 
'like;  gill  nikers  moderate,  very  strong;  scales  very  thin,  weakly 
id  5  anal  spiues  2,  %veak,  the  lirst  sometimes  obsolete  j  tins  \o\\\ 
jml  not  reaching  half  wmy  to  ventj  caudal  lunate,  the  upper  lobo 
Uty  longest.     Head  3^ ;  depth  4.    D.  X-I,  21  j  A.  II,  9 ;   Lat.  h 
;  nioit3  than  100  series  of  scales^     Pacific  coa«t  north  to  8a u 
?;  one  of  the  largest  and  most  valuable  of  our  Scianioid  Uslies, 
litig  a  weight  of  60  to  70  jiounds.     The  flesh  is  firm  and  rich. 

tut  mobiUn  Ayres,  Pn»i'.  CuL  Amd.  Nut.  Sci.  mm,  7^;  GUJ,  Proc.  AcmK  Nat.  Sri. 
ttf:  Ototitkun  catifornctinU  Steindachner^  Ichth.  Deltruge,  iU^  31^  1H75|  the 

Mi*— CTwasciaw  Giit 

{ 0$treu§  Gronow ;  not  of  C.  d^  V.) 

Pfw*.  Arjiil,  XiU.Kii.  Philii.  IH(iI,49:  type  Johniu*  rr^atis,  Hlorh.) 

Ij  elongate,  little  cominessed;    the  back   not  elevated.     Ileiid 

iJ,  mther  pointed.    Mouth  larger  than  iu  our  other  Scitenoids;  the 

jai%'  projecting.    Maxillary  very  broaii.    Teeth  sharp,  not  closely 
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set,  in  rather  narrow  bauds ;  the  lower  jaw  withoat  canines ;  np 
jaw  with  two  long  canines,  one  of  which  is  sometimes  obsolete;  Uitt 
teeth  of  lower  jaw  larger  than  anterior.  Preopercle  with  its  iim 
branaceous  edge  serrulate,  the  bone  entire.  Lower  pharj'ngeal  boi 
8ei)arate,  their  teeth  all  pointed.  Gill-rakers  strong,  rather  long.  \ 
tebrje  about  14+10  (instead  of  10+14  as  in  SeiamaidM  general 
Pseudobranchiie  well  developed.  Dorsal  spines  slender ;  anal  spine 
or  2,  very  feeble ;  second  dorsal  long  and  low;  caudal  fin  sabtmncatc 
lunate.  Large  llshes  chiefly  of  the  waters  of  America,  closely  related 
the  Old  World  genus  Otolitlms^  from  which  they  are  distinguished  by  t 
absence  of  canines  in  the  lower  jaw.  All  of  them  rank  high  as  fo< 
fishes ;  the  flesh  is  rich,  but  tender  and  easily  torn ;  hence  the  popn 
name  of  Weak  fishes,  (xoutv^  dog;  aztov^  Sciaena;  the  modem  Gre 
name  of  Umbrina  cirrhosa.) ' 

a,  Aual  spines  2, 

918.  €•  parviplnne  Ayroa,— Blue-fish ;  Carvina. 

Clear  steel-blue  above,  without  stripes  or  spots,  silvery  below: 
narrow  dusky  shade  along  the  side«  below  the  lateral  line ;  axil  dndi 
lower  fins  yellowish  with  dusky  shading;  upper  fins  dark ;  the  seoa 
dorsal  dark-edged.  Body  elongate,  compressed,  little  elevated.  He 
conic,  rather  pointed.  Mouth  large,  the  maxillary  extending  to  beyo 
the  i)upil.  Eye  large,  a  little  shorter  than  snout,  6  in  head.  Tw 
moderate,  in  a  rather  broad  band ;  canines  very  long  and  strong,  nsuai 
but  one  present.  Fins  rather  low ;  caudal  lunate ;  pectoral  short,  i 
reaching  to  the  tips  of  the  ventrals.  Gill-rakers  strong,  rather  loi 
Head  3^;  depth  4^.  D.  IX-I,  23;  A.  II,  10;  the  first  anal  spine  < 
treinely  small.  Lat.  1.  with  75  tubes ;  the  number  of  scales  alK»nt  t 
L.  31)  inches.  P.n  loric  cceca  3.  Air-bladder  long,  with  two  apiM^ndagi 
Coast  of  California  and  Mexico,  chiefly  south  of  Santa  Barbara.  • 
excellent  food  fish. 

( Ayrcs,  Proc;.  ( "al.  Acad.  Nat.  Sci.  18C1, 150 :  OtoUthua  magdalemct^  StoiDdachnrr,  Ick 

lU'itrii'^o,  iii,  1*^75.) 

aa.  Anal  Kpiiu*  »in^I<\ 

r.   IJack  uniform  silvery  whit^?,  without  dnrk  spots  or  blotches. 

01 1,  r.  nothum  IIoll).— rrAi7e  Trout;  Sea  Trout 

L'liilorni  bright  silvery,  bluish  above.    Body  elongate,  little  oonpN 
ed.     Back  more  arched  than  in  the  other  species.    Mouth  boA 
obli(lue;  lower  Jaw  longest;  maxillary  reaching  opposite  1 
Eye  large,  about  its  long  as  snout.    Head  3^;  depth  S|»    X 
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65,  OMnther)  \  A*  I,  10  ^  Lat.  I.  about  68.  {Bolbrook.)  Coast  of  Soiitb 
poHiia  anil  fianthward. 

pSAck  fm^ularty  Hj>eckli!Ml  aiuI  Ulotclicd,  tbo  «pi>t«  fonuing  titjdnlatmg  titnubks, 

p.  C.  rr^nlc  (Bloch  6l  Schnciclor)  GWl—WfiakJlMh  ;  Squ4;1tafrur ;  Grajf  lYout. 
BUr€TSi  <liirki*r  al)Ov©  hikI  riifirkcil  with  many  BoialU  irre^lar  dark 
pclic^  «cmie  of  which  foriii  niuluhitru^  lioe.s  ruiiuiog  ilownwanl  and 
ewanl;  back  aud  bead  with  brijght  retiections;  dorsal  aiul  caudal 
b  dtmkjr;  ventralR,  anal,  and  lower  ed^e  of  caudal  yellowish^  some* 
kes  «|MX*-klod,  Maxilhiry  reachfnu  to  beyond  pupil ;  teeth  rfmrpj  in  nar- 
w  batid^.  Pectorals  nhort,  scarcely  reachinfr  tips  of  ventrals^  a  little 
m  than  half  length  of  head ;  hin^cBt  (torsid  .spine  a.^  hajg  an  maxilUiiy, 
t  half  length  of  head.  Head  Sh  in  lenffth  ;  depth  i\.  Eye  about  IJ 
UiifMit.  D,  X-r,  20;  A*  I,  13;  Lat  h  78.  Cape  Cod  to  South  Amer- 
I;  ven^  abundant,  and  hig:hly  valued  a8  a  food-fi«h. 

Uohnim*  rtiiaUM  Bl.  A.  Hvhtu  1801,75;  OtotUhn^  regatis  Uoihroak,  leh.  S.  C.  \tm,  120 1 
IhAm  rt^mtU  GUuther,  H«  307.) 

m*  C  tlmlii^slnniis  (Hon^O  Gill. 

r  darker  above,  and  marked  with  many  interrupted  narrow 

Ar.  .,  .^,  directed  from  back  obliquely  forwards;  belly  yellow,  the 
Lr  riHHtitig  up  on  tlic  *4ides.  Thnly  longer  ami  lesis  ek*vated  thiui  in 
i  preceding,  and  with  a  sharper  snout.  Head  3J  in  length ;  depth 
kut  I  J-  D.  X-1, 26;  A.  I,  fl.  South  Atlantic  coast  of  United  States. 
Lt    ,1  .^^1  »pecie8,  di.stingui8hed  from  C\  retjah  by  the  fewer  fin  rays, 

•   ihaiitM^inm  Hoi  brook,  Icli,  8,  C,  1800,  13:1;  hot  (fhlHhtt*  ihtthntHttfUti  Giiii- 

I  BhaIc  ASid  tt{ipcr  fins  witli  many  ootispicumts  round  bttu?k  spots. 
1^.  C.  mnrtlitillSill  (Mitchill)  GWh^SfwUed  Sta  Trout, 

Bright  wilvexv,  darker  above;  back  posteriorly  with  numerouH  round 
ick  j«]K>t<$  i\»  large  ns  the  pupil ;  botji  dorsal  and  caudal  tins  marketl 
ill  nimiliir,  somewhat  smaller  spots,  mueb  as  in  a  trout;  anal  dusky. 
Irllliu^"  reaching  t*>  posterior  edge  ol  eye ;  canines  jnoderute.  Long* 
^^THal  spine  not  quite  half  the  length  of  the  hejid;  pectorals  short, 
^Biebiug  rips  of  ventrals,  tiot  half  length  of  hciiil ;  traudal  lunate. 
Ld  ^4 ;  depth  5.  Eye  laige,  about  0  in  head.  1>.  X-I,  25 ;  A.  1, 10; 
I.  1.  about  no,     Virginia  to  Mexico;  very  abundant  southward. 

■||ftirfi.  .  ,...f.,t.jHt  van  M/trif/afiMt  MiU'liiU.  Trautt.  Lit.  tt:  PInl.  Sue.  i,  i^,  IHV>:  Ofo^ 
^B»  «'uv.  dt  Vttl.  ix,  175:  (Hofithas  raroJinrrtMh  H«iU»riMik,  Ich,  8,  C  18(>0, 

^Bk^rr«H«  til rttUnmsis  Gliuthi^r.  H,  30G:  OiotUhttn  drHtnmoHdi  Girartl,  U.  8.  Max* 
^Hittn'.  kltih.  I55t>,  Ui;  not  orEJchiirdMotiT.) 
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805.-SERIPHVS  Ayrea. 
Queen-fishes. 
(Ayres,  Proc.  Cal.  Acad.  Nat.  Sci.  pt.  ii,'80,  1861:  type  8eripku$  poHUuAjm.) 

Body  oblong,  compressed,  covered  with  rather  large,  decidaons,  ct 
scales.  Head  deep,  compressed,  carinated  behind,  depressed  aboi 
eye.  Snout  bluntish,  lower  jaw  projecting.  Mouth  large,  obliqne.  ' 
small,  sharp,  separated,  in  narrow  bands.  Gill-rakers  long.  Pa 
branchiffi  present.  Preopercle  with  its  membranaceous  edge  denticnl 
Fins  fragile,  the  soft  parts  scaly ;  dorsal  fins  well  apart,  the  secon< 
usually  small,  scarcely  larger  than  the  anal,  which  is  anasuall3'  Is 
anal  spines  2,  feeble ;  caudal  fin  lunate.  VertebraB  14  +  10,  as  in  (M 
inw.  Size  small,  {nifntpoq^  a  small  winged  insect;  also  a  kind  of  ^ 
wood;  the  allusion  not  evident.) 

018.  S.polltas  Ayres.— QM€en-/«^;  King-fish, 

Bluish  abo>ve,  sides  and  below  bright  silvery,  finely  panctate ; 
tical  fins  all  pale  yellow;  base  of  pectorals  blackish.  Body  oblong, 
pressed.  Dei>tli  of  head  f  its  length.  Mouth  very  large,  obliqoc 
tip  of  the  mandible  on  the  level  of  the  pupil,  the  broad  maxillary  r 
ing  to  the  posterior  margin  of  the  pupil.  Teeth  small,  Mhar]>^  separ 
in  about  two  scries  in  front  and  one  behind.  Gill  rakers  %  diamel 
eye.  Scales  ctenoid,  very  deciduous.  Si)ines  very  slender.  Soft  ] 
of  vertical  fins  largely  covered  with  small  deciduous  seniles.  IH) 
well  separated,  the  second  inserted  in  advance  of  the  anal,  whid 
tends  much  further  back;  caudal  concave;  pectorals  small,  k 
reaching  tips  of  the  small  vontrals.  Flesh  very  tender.  Head 
depth  33.  D.  VIII-I,  20 ;  A.  1 1,  21 ;  Lat.  1.  about  W.  L.  12-U  iiic 
Coast  of  California ;  very  abundant  southward;  north  to  San  Franci 

(Ayres,  Proc.  Cal.  Acad.  Nat.  Sci.  ii,  8(),  1831 ;  Gill,  Proc.  Acad.  Nat.  Sci.  Pbila.  1 

277.) 

Family  XCIL— GERRID^. 

( The  Gerroids.) 

Body  oblong  or  elevated,  compressed,  covered  with  simroid  icil 
lateral  line  continuous ;  mouth  moderate,  extremely  protractile^  deM 
ing  when  protruded,  the  spines  of  the  x)remaxillary  extending  10 iki 
the  eye,  closing  a  deep  gioove  in  the  top  of  the  head; 
out  supplemental  bone,  not  slipping  under  the  veiy  1 
its  surface  silvery,  like  the  rest  of  the  head; 
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l>etitreeti  it  and  tbe  preorbital  to  permit  its  free  motioo ;  both  jaws 
lender,  viniform  teeth ;  no  incieors,  canines,  nor  molars ;  no  teeth 
rnier  or  palatines;  preopcrcle  entire  or  eerrate;  8ide»  of  head 
no9tri1/«  doable,  round;  ]>seadobraMchi£E  concealed;  gill  iaker» 
brmid;  gillnienibranes  sepanite,  Tree  from  the  i.stlinin.s;  dorsal 
ijjlo^  contiuuoQs  or  deeply  notelied,  the  spinous  and  soil  portion** 
<Hiiially  deve*loped,  with  a  scaly  slioath  along  tbe  base,  its  in  Em- 
idit;  dornal  spines  nsiiallyO or  10;  anal  usually  witli  3. spines;  the 
KMtion  of  the  fln  similar  to  the  solt  dorsal,  but  shorter;  ventral 
iiofucte,  I|  6 ;  branchiostef^als  0 ;  lower  ])haryugeal  bones  linnty 
l^  with  a  suture;  air  bladder  present;  pyloric  ea^ca  rudimentary; 
ftvt  10-14,  ()vit>uruiis»  8t>ecies  about  30,  inhabitin;^'  the  tropical 
Tliey  difter  eonsiderably  in  form,  and  in  development  of  spines, 
bably  all  may  be  referred  to  a  single  genus* 

SOe.—OEU RCH  Cnvif5r. 

giM'  Atnm.  <m1*  2»  ii,  1^29:  typ<'  (JerrrM  ptumitri  Cnw  Sc  Val. ) 

er  of  the  genus  inchided  above.    (An  ancient  L>itiu  name  of 
situilar  fish.) 

Murste;  strc<m<l  Hptnrs  of  dorsal  and  anal  much  enlnrged.    (Grrrr«.) 


Itlttliilerl  Cav.  Sl  VhI. 
lliMiii  silvery,  a  blackish  stripe  along  each  row  of  scales,  making 
\  12  streaks,  the  upper  concurrent  with  the  back  and  thus  strongly 
d|  fins,  except  the  pectorals,  dusky.  Body  compressed,  the  l)ju*k 
elevnted,  tlie  profde  steeply  descending  and  somewhat  concave,  the 
rather  |K>in ted ;  lips  full,  mouth  quite  small,  the  maxillary*  reaching 
of  the  pupil  of  the  large  eye,  which  is  longer  than  snont,  3^  in 
ihrt^e  rows  of  scales  on  (theek;  stiales  large,  smooth,  ailherent; 
t  dorsal  spine  nenrly  as  long  as  head,  longir  than  longest  anal 
}  jKHJlorals  narrow,  pointed,  reaching  past  tips  of  ventral s  to  anal ; 
d  forked;  ventral  with  a  large  accesM:>ry  scale*  Lat*  I.  conspicuous, 
1e^  38.  Head  3  J  in  length  ;  dei^th  2.  I).  I X,  12 ;  A  All,  9,  the  last 
lot  much  higher  than  the  st^^ly  sheath.    West  Indies,  north  to 

Khirida. 

*     V  vi,  452;  GllntUer.  iv%  253.) 

ireir**;   wMumd  ftptnes  of  cIorRal  luid  nnal  httlti  enlurffcd.    {Diaptam* 


lu*  A^  ^«  Bol.  1^1 :  =  Eitctnantomu*  B  St  Q.    {SiaftFi* 
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i  020.  G.  ari^euieas  (Batrd  ^  Gimrtl)  Gtlutlter, 

Silvery,  without  spots  or  atreak^  on  body  or  tjns;  j^i.  ifiintv§ 

barreil.    Moutli  very  8iuull,  maxillary  rtuicUiui;  tilighily  l  i  ru^^^l 

from  fmut  of  eyt» ;  scales  large ;  mpinotis  part  of  ilorsiil  a»  lotiu 
second  dorgal   spine  acarcely  half  the  length  of  bea<:  liortil 

exteuditig:  a  Itttkt  further  Viaok  than  anal.    Eye  3  hi  hi-iiii      i;* 
depth  3.    D.  IX,  lU  J  A.  lU,  7  or  H.    New  JenscMr  to  5orth  CaiiiL™ 
(£'udiia«(aii(tft  argent€ua  Buird  «&  Girardf  Niutli  Siuith«oiuan  Report,  liStA,  333u) 

0!ll.  O.  liotnutByuiiis  (Goode  dc  Bean)  J.  dt  G. 

Silvery,  brownisli  abovc%  i^eutn*  of  scales  with  a  darker  Bfiol;  a  1 

spot  on  wpinoiis  dorsal ;  young  with  tran.sverHe  dark  ljqir8.    Bocly  obk 

L'ompressed,  liighest  at  front  of  8pinon^^  dorsal ;  profile  ste<^p^  not  m 

mouth  horizontal,  maxillary  reaching  to  below  eye  j  eye  lar^r^     Hi 

in  length  5  depth  2J ;  eye  3  in  head.    D.  IX,  10 ;  A-  III,  8.    L,  tat  < 

40,    {liaird  db  Olranh)    Atlantic  coast  of  the  Pniteil  Status;  al 

Bouthward* 

{Diaptrrm  himonfmu*  Goocle  d  Bean,  Prof!.  U.  ^  ^%i,  Mim.  lit  !I40|  IWI:  ^«i 
mHttai'itcntruM  ilnnni^  T.  S.  Mex.  Bound,  8nrv.  Ichtli.  1HS9,  17,  not  wi  B»  A,  C 

999.  O.  tinrengultiJi  (Gomie  Al  Bi^n)  J.  dc  G. 

^^The  height  of  the  body  is  coutuined  3  to  SJ  timea  in  the  total  Umi^fbJ 
without  caudal,  the  length  of  the  head  3^^  to  3j  timei^;  the  « 
the  eye  excels  the  length  of  the  snout  and  Js  eon*   ^^     '   '^>  tirn 
length  of  the  head  and  eijuals  the  width  of  the  n  ::»i   -.y.a 

groove  for  the  processes  of  the  intermaxtlhiries  is  nakfsd  iind  txi^ 
the  vertical  through  the  anterior  third  of  the  eye;  ib»  fret?  poitii 
the  tail  is  longer  than  high;  the  least  heightof  t.i  '     1      v  *•     •        f^ 
the  *>th  dorsal  spine ;  the  3rd  dor^ul  e^pine  is  the  !♦"  ^      , 
contained  twice  in  the  height  of  the  body  and  eqnala  the  Un 
head  withont  the  postorbital  portion ;  the  last  dorsal  npims  equjil»  i« 
length  the  2d  anal,  and  about  ecpiats  the  length  of  the  ^ 
J  as  long  us  the  3d  ;  the  first  dorsal  ray  Is  fully  1  ^  r 
1st  dorsal  spine ;  the  2d  atial  snine  Is  stronger  aii 
itis  length  being  conttiined  3|  in  the  length  of  the  1 
spine  is  contained  3jl  times  in  the  length  of  the  h* 
forked,  its  length  slightly  le^is  than  the  length  of  f 
UtUe  greater  than  the  length  of  the  |»e4!tt»r«l;  the  \^ 
the  perpend icuilar  tliroogh  tlie  origin  of  the  soft  ilorr 
^ludf  as  long  as  the  head ;  the  veut  ia  under  the  -  ' 


1 


;» 
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». IX,  10 ;  A.  irr,  7 5  p.  15 ;  V,  1, 5 ;  C.  +  17  +•  L.  lat.  44 ;  L,  tmm. 
^*  Tlie  back  bus  a  slight  tawny  line,  interrupted  as  it  blende  witb  the 
nrhite  uf  the  Hulnn  hy  live  or  six  iadiHtiuct  tjcoHopy  iiieiiiHioms  of  tbo 
body  color,  giving  tho  upper  part  of  tbe  side  of  tbe  Mh  a  tnarbled  ap- 
[leamtiee.^    {Qoode  iC:  Bmtu)    Went  coa«t  of  Florida. 

{Ewmtni9hmmh*irtng*»tu%  Gooclo  i&  Ueari,  Proc.  U.  8.  Nat.  Mns.  iH7<>,  132,  :t400 

Family  XCIIL— EMBIOTOCID^. 

{Tht  SurfJiHkeH.) 


Vivjparooa  Labroids*     Body  ovate  or  oblong,  C50in pressed,  covered 

^•: f '  ■  »jd  scalen of  inodeiate  size*    Cheeks,  operculum,  and  intoropor- 

ou  I  _,,     aty.    Lateral  liue  eoiiMmioiLs,  running  high,  without  abnii»t  tlex* 

i  1^^;  not  t^xtending  on  tbe  caudal  (in.    Head  rather  8hort.    ^louth  small, 

m     Vtrmhiiih    Jaw8  with  eonical  or  compressed  teetb  of  moderate  or  small 

M     iKt^e*  in  one  or  two  .series,     No  teeth  on  vomer  or  palatines;  no  eanines; 

1     lower  pbiiryngeals  united,  without  sulnre,  their  teetb  conical  or  paved. 

■    tT|i|ic*r  jaw  freely  prolraetile.     Lips  full,  the  lower  either  forming  a  free 

V    bonier  t>o  the  jaw  or  elise  attacbed  by  a  frenum  at  the  »>  inphyHiw.    Max- 

I     illary  «bort,  witltout  sup|th*mental  bone,  slipping  for  most  or  ;dl  of  its 

'      .'r:i;rtii  under  the  preorbital.     Opercular  bf»nes  entue.     ISranebiostegals 

y       .      I  ir  r»).    (^ill  rakers  usually  slender;  gill-o[»enings  wide,  the  membranes 

■     Ijree    trtmx   the  isthmus  or  very  slightly  connected;   pseudobranchia^ 

'  nerit;   gills  4,  a  slit  liehind  th<*  fourth.     Nostrils  round,  2  on  each 

Dorsal  fin  single,  long,  witb  K~18  usually  slender  spines,  which 

_  _      ilc^jHt^Hsible  in  a  groove.     A  sheath  of  scales  along  the  base  ot'  the  an- 

ft^rior  p^rt  of  soft,  dorsal  and  posterior  part  of  spinous  dorsal ;  this  sheath 

gie|>£U*3itetl  by  a  furrow  fi'om  the  scales  of  the  body.    Anal  tin  elongate, 

fritU  3  moderate  or  small  spines  and  1**^35  slender  soft  rays,  its  form 

t^iktX    Htnicture  ditfering  in  the  two  sexes.     Ventrtd  tins  thonicic,  I,  ,1. 

J*t*o t^^ni I ^  moderate.    Caudal  forked.    Oviduct  ot)ening  behind  the  vent, 

%f%m^  t^3«'ci  iiiH^riitres  always  distinctly  sept* rated.     Air-bladiler  large,  tsitn- 

ple*       ^'*»  pyloric  erecii.     Tertebne  LVID  -f  10-23. 

A'lVifiarous.     The  youtig  are  hatched  within  tbe  body,  where  they 

re^nin-in  closely  packer]  in  a  sacz-like  enlargement  of  the  ovi«luct  auaJo- 

i;v>ti0   tu  tbe  ut^rne^  until  born.    These  fcetal  fishes  beai*  at  first  little 

"  '    nre  to  the  parent,  being  rloHt*ly  compresseil  and  having  the 

s  ♦'xix*edlngly  elevated.     At  birth  they  are  from   U  to  2^ 

,Hu  and  ^ttiiiliir  to  the  adult  in  appearance,  but  more  com- 

.  l,  nnd  ml  in  color.    Since  tbe  announcenieut  of  tlieir  viviparous 
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nature  by  Dr.  Gibbons  and  Professor  Agassiz,  in  1853,  these  fishes  bn 
been  the  subject  of  much  interest  to  anatomists. 

Fishes  of  the  Pacific  coast  of  North  America,  inhabiting  hajs  uA 
the  surf  on  sandy  beaches.  One  species  {HysterocarpuM  iroiki)  uihabiti 
fresh  waters,  one  (^^Ditrema^  vioUiceum)  is  found  in  AnstEalii,  and 
another  {Ditrema  temmincki)  is  found  in  Japan,  The  species  rttehi 
length  of  from  G  to  18  inches,  and  are  very  abundant  where  CmumL 
They  are  much  used  for  food,  but  the  flesh  is  iHKir  and  tasteless.  Hoit 
of  them  feed  on  Crustacea,  but  one  genus  (Abeona)  is  partly  or  wboDf 
herbivorous.    Genera  8;  species  20. 

{Emhiotocidas  GUuther,  iv,  244-251.) 

*  Spinons  dorsal  longer  than  the  soft  part,  of  16-18  spines;  second  anal  spiiietk 
largest.     {Uynta-ocarpina.) 
a.  Scales  large ;  teeth  moderate,  couicul,  in  one  series ;  lower  lip  wtthont  fivouL 

HT8TKROCARPC8,  307. 

**  Spinous  dorsal  shorter  than  the  soft  part,  of  8-11  spines;  anal  spines  gndoatid. 
{Embiotocinai,) 
h.  Scales  large  (40-50  in  the  lateral  line);  soft  dorsal  and  anal  more  or  Imidiirt- 
ened. 
0.  Teeth  incisor-like,  most  of  thcni  obtusely  thrce-lobed ;  lower  lip  witht  Btf- 

rowfrennm AsBOSAt  ^ 

00.  Teeth  conic,  entire Micrombtkcs,  90. 

66.  Scales  small  (60-75  in  the  lateral  Hue). 

d.  Teeth  in  two  8eri<i8  in  each  jaw AMPnisnCHCS.  31'^. 

dd.  Teeth  iu  a  Hiuj^le  series  iu  each  jaw. 
c.  Lower  pharyngeal  bone  normal  (with  the  i)osterior  margin  coDcavf.  thf 
the  lateral  hurnn  well  developed,  and  the  teeth  all  on  the  same  ]llaIi^ 
some  eouical,  some  tnmcate). 
/.  Lower  lip  with  a  frenuni,  its  eilge  entire. 

g.  Abdomen  much  longer  than  the  base  of  the  short  anal  fin. 

Hypsurcs,  SlL 
gg.  Abdomen  much  short^T  than  the  ba.se  of  the  long  anal  tin. 

DrtBRMA.  3li 
ff.  Lower  lip  without  freuum,  its  free  fold  incistMl  Ix^hind ;    lip*  vrry 

large RHACocinirs.  311 

ee.  Lower  pharyngeals  peculiar,  very  large,  posteriorly  convex,  thclitfral 
horns  little  develoi)ed,  the  teeth  on  two  separate  planes  which  d"'* 
at  an  angle,  the  anterior  teeth  hexagonal  and  tessc^llated,  the  posfrti* 
appressed  forwards DamalicbtuTA.  3li 

307.— HVSTEROCARPUS  Gibbons. 

(Gibbons,  Daily  Placer  Times  and  Transeript,  May  18,  1854,  and  in  Proc.  Acad.  Kit 
Sci.  Phila.  1854,  124:  type  HyHterocarpw  traaki  Gibbous.) 

Body  ovate,  the  back  stronjrly  elevated  aud  convex ;  head  smtfl?^ 
snout  projecting;  mouth  small,  with  one  series  of  rather  large|1 
conical  teeth  ;  the  jaws  about  equal ;  lips  not  much  enlarged,  lli^ 
foriuing  a  free  border,  without  frenum ;  gill-rakers  modenita^ 
brauchiostegals  5;  scales  rather  large,  silvery;   q^bM*" 
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long,  of  about  10  spines,  lii*xliest  at  tlie  fiftli  or  sixtb,  tbeuce  g:racUuilly 
Ijfiliortetied  each  way,  the  last  spines  beitjg  nliorter  than  the  soft  my h; 
nnal   R]»iiies  8troiiger  thau  in  tbe  other  geuera,  curved,  the  secoud 

Kpino  bi^iri^  longer  and  wtronger  than  the  first  and  third,  whirh  are 

nearly  equal  f  aoffc  rays  of  anal  20-23  in  number,  the  anterior  simply 
Uirticulate<l*  Fresh  waters  of  Cab'fornia.  {Zfrnpo^^  later;  Hfiprtog,  frait; 
^f*,  fruit  borne  late;  in  allusion  to  the  prolonged  development  of  the 

embryo.) 

Malea,  above  dark  brown,  sides  yellowisli  or  olivaceon8,  with  fine 

black  dot^;  throat  and  belly  golden  yellow  j  females  olivaceous,  darker 

above,  with  black  blotches  on  side^s  in  irregular  transverse  bars.     Body 

oval,  compressed ;  ventral  curve  less  than  that  of  the  back;  head  small, 

protlle  from  snout  to  occiput  concave ;  mouth  smull^  oblicpie,  maxillary 

not  rea<ching  orbit ;  lateral  line  following  the  curve  of  the  back ;  dorsal 

Fvjpines  rather  high,  the  fourth  to  seventh  highest;  cheeks  with  3  rows 

Mo{  large  settles.     Head  SJ  ;  depth  2.    D.  XVI,  11;  A.  UI,  22;  Lat.  L  40. 

Rivers  of  Central  California,  locidly  abundant. 

(Glbbotu,  PriMJ.  Aoswl.  Nat.  Sci.  Phila,  1854,  105,  124;  Glintlier,  iv,  951.) 

B  30N.— ABEaiKA  GiranL 

^^^H  '  Shiners, 

(Girmrd,  Proc.  Acjid.  Ntit.  Sci.  PLila.  1855,  322:  typo  Atmna  trowbridgii  Gvth  =  Ctfma' 
togasttr  mininiNit  Gibbons.) 

Body  ovate  or  oblong,  compi-essed,  Ilead  mmlerate.  Mouth  small; 
tlie  jaws  alK)ut  equal;  lips  rather  thin,  the  lower  with  a  nariitw  f'n^num; 
teeth  in  one  principal  series,  besides  which  aix3  often  one  or  two  otiier 
teeth^  stout,  somewhat  compressed,  and  incisor-like;  all  or  most  of  the 
teeth  three-lobed-  Gill-rakers  very  slender  and  short.  Ixiwer  pharyn- 
geals scarcely  concave  bc^hind ;  the  teeth  all  large  and  truncate.  Scales 
liirge.  Dorsal  fin  short  and  high  ;  the  sjunes  robust ;  the  middle  ones 
lifghost  and  nither  higher  than  the  soft  rays.  Anal  tin  sliort  ami  deep, 
with  strong  spines*  Vertebrae  (in  ^4.  minima)  It  +  19.  Siiecies  of  small 
lAzt;  partly  or  wholly  herbivorous,  feeding  on  sea- weeds.  Coloration 
Viiri€*gated.    (A  coiued  name  without  meaning.) 

Ap9l.  A*  minlina  (Gibbons)  GtU. 

'  Color  gi'eenish  above  with  bluish  reflections,  thickly  dusted  with 
bluckdots;  an  irregular  longitudinal  black  band  along  axis  of  body, 
mid  two  vertical  dark  bars  dowuward  from  base  of  dorsal  fin  on  which 
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they  appear  as  blotches;  sides  often  with  much  light  yellow;  axil  of 

pectorals  black.     Body  oval,  compressed,  with  thick  short  caudal  p^ 

duncle  and  very  short  head.    Profile  moderately  depressed  above  te 

eyes.    Spinons  dorsal  rapidly  rising  to  the  fifth  or  sixth  spine,  theue 

gradually  descending;  spinous  dorsal  higher  than  soft  part;  ehecks 

with  scales  in  2 J  series.    Head  3^ ;  depth  2.    D.  IX,  14 ;  A.  Ill,  16;  Lit 

1.  45.    L.  6  inches.    Pacific  coast  of  United  States;  common;  theamiD- 

est  of  the  family. 

(Cymatogasier  minimus  GibbonH^  Proc.  Acad.  Nat.  Sci.  Phila.  1854, 125:  JleMitnr 
bridgii  Girard,  U.  S.  Pac.  R.  R.  Surv.  Fish,  x,  186,  pi.  34^  fig.  6-10 :  JHtrmtt  mUmm 
GUntber,  iv,  249.) 

095.  A.  aurora  Jordan  &,  Gilbert. 

Color  bluish-black  above,  becoming  lighter  on  sides  and  sflvery  be- 
low. Opercles  and  lower  half  of  sides  punctate  with  black  dots  vA 
shaded  with  light  orange,  the  latter  more  intense  on  the  centres  of  Ae 
scales  and  forming  a  diffuse  lateral  band;  a  broad  grayish  streak badL- 
wards  from  i)ectorals  to  opposite  origin  of  anal,  this  streak  without  oiange 
tint  and  with  the  margins  of  the  scales  dark  by  aggregation  of  VHA 
points;  young  specimens  with  the  bright  lateral  shade  more  diBtinct, 
and  rosy  instead  of  orange;  fins  marked  with  more  or  less  blackudiitk 
anal  with  some  yellowish ;  a  conspicuous  black  triangular  blotch  in  the 
axil  of  the  pectoral.  Dody  elongate,  with  a  very  long  and  nither  thick 
caudal  peduncle.  Uead  transversely  very  convex  above,  and  with  a 
blunt  snout.  Mouth  small,  oblique ;  maxillary  reaching  but  two-thiri* 
the  distance  to  front  of  orbit.  Spinous  dorsal  with  the  fifth  to  the  ninth 
spines  highest,  and  about  equal  to  the  longest  soft  ray.  Caudal  forkwl 
for  nearly  half  its  length.  Scales  on  cheeks  in  3  distinct  series.  HeaJ 
4  ;  depth  2'}.  D.  IX,  17  ;  A.  Ill,  20 ;  Lat.  I.  45.  L.  7  inches.  Monterey 
Day.  California ;  abundant  in  rock-pools. 
(Jonlau  &  GillMTt,  Troc.  U.  S.  \at.  Mns.  1880,299.) 

31'<{.-]lll€R01fIETRUS  Gibbons. 

Sparadas. 

(Ctjmatoijdfitn'  and  Ihachyhtius  (iill:  Metrogaster  Agtmaiz,) 

(Gibbons,  Proc.  Cal.  Acad.  Nat.  Sci.  in  Daily  Placer  TiineH  and  Tran8crii»t,  Miy** 
IS'A:  type  Cy maio{ja»tcr  aggre(jafuj*  (.Hhhonn.) 

Body  elliptical,   oblong,  compressed.      IIea<l  conic.     Month 
o]>li(iue,  the  lower  jaw  slightly  shorter;  li])s  thin,  the  lower  withi 
fi'onum  or  none;  teeth  small,  conical,  rather  numerous,  in  OIM 
Gill-rakers   moderate,  slender.     Scales  comparatively  laif^ 
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Uplties  miller  liii^b,  Home  of  the  middle  odcs  liiglicHt,  the  po-sterior  uot 
so  high  118  tlie  8oft  rayti;  the  soft  dorsal  shorteiiiul.  Anal  motlersitt^, 
Willi  weak  spiDes.  Caudal  forked,  PUii.ryn^eal«  iiormixl,  ilie  teeth  M 
eouic.  Vertebrae  (in  M.  aggregatm)  15  +  20;  ia  M.  jVenaUta  13  +  21, 
Species  of  small  size  and  bright  coloration.  {/uxf/fK,  small;  t^ir/ntqy 
measure,  f.  e,^  small  size,) 

a.  Lower  lip  with  i>  frcnnm,     { Drachtfistiiu  *  GilL) 

use.  iti.  freiinfiis  (Cill)  J.  ^  O. 

T^ody  elongate,  conjpressed,  reguLirly  ellipticiilj  with  a  slender  pointed 
head  and  a  long  eandal  peduncle;  protUe  mueh  depressed  over  the  eyet*, 
the  snout  pnijeeting.  Jfoiith  very  suinll,  oblique,  inaxilhiry  not  reach- 
iug  orbit.  Cheeks  with  two  rows  of  «rules,  Uorsdl  spines  very  long 
atid  rather  strong,  the  sixth  and  seventh  the  longest  and  a  little  longer 
iLan  the  soft  r«ys.  Caudal  rather  deeply  forked.  Gilbrakers  slender, 
rather  long.  Color  dark  olive  brown  ulio\e,  eaeh  seide  with  a  dark 
S|>ot  at  base,  followed  by  a  light  mark;  below  bright  light  eoppery- 
red  ;  eaeh  scale  with  a  blue  spot  and  dark  pnnctulations;  head  colored 
like  the  body;  fins  all  light  reddish*  Head  31} ;  depth  3.  D.  VIII,  15; 
A*  III,  22;  Lat.  I  40,  L,  8  inches.  Entire  Pacific  coast  of  United 
States ;  loi-aOy  very  abundant. 

( BrmhyiMtiun  frenatuM  Gill,  Proc.  Acad.  Nftt.  8ci.  PJiila.  1862,275:  BraehifimuJi  fr**- 
naim  Jordan  dc  GlUx^rt,  Prw;  U.  S.  Nat,  Mu»,  1880,  304 :  DUrema  brevipinne  GUutliur,  iv, 

#19«  in.  roSRCeus  JonUn  d^Gin>ert, 

Bodyobloug-ovate,  deepest  at  the  shoulders;  the  protllo  thence  to  the 
occiput  convex,  the  occipital  and  inten>rbital  region  considerably  depress- 
es!;  body  tapering  backwards  from  the  shoulders  into  a  short  and  slender 
caudal  peduncle.  Head  siuall,  thick,  the  suout  blunt.  Mouth  coiupara- 
lively  large,  little  oblique,  the  lower  jaw  included;  maxillary  slightly  pass- 
ing the  vertical  from  the  front  of  the  orbit;  preniaxillary  anteriorly  una 
level  with  the  inferior  margin  of  the  pupil.  Eye  very  large,  its  diameter 
about  one-thi:d  the  length  of  the  head;  interorbital  region  very  bn>a<L 
Teeth  large,  conical,  truncate  at  tip,  about  ^^;  none  on  t!ie  sides  of  the 
lower  jaw.  Scales  on  the  cheeks  in  three  seriea.  Spinous  dorsal  high. 
the  first  spine  »ilK)nt  two-fifths  the  length  of  the  highest ;  the  sixth  to  tenth 
of  nearly  equal  height,  and  higher  than  the  soft  rays.  Anal  tin  with  the 
base  iibbque,  the  spines  rather  strong,  and  more  or  less  curved.    Caudal 


I 


•GUI,   Pro©,   Acttd,  Nat.  Bel  PliUa.   1862,  275? 
0/HJxCfh  short;  iCrioVf  «all.) 
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fin  iiaiTow,  forked  for  more  than  half  its  length,  the  lobes  rathfir  poinUdf 
Pectoral  fins  small,  not  reaching  to  the  tips  of  the  ventrals.  Color  tut 
red  with  silver^'  Instre,  darker  above;  top  of  head  orange;  averyd&ir 
tinct  chocolate  colored  spot  above  the  lateral  line  at  the  origin  of  the 
soft  dorsal  fin ;  another  smaller  one  just  below  the  end  of  the  soft  donal. 
Fins  immaculate,  tinged  with  reddish.  Head  3^ ;  depth  2}.  D.  X,  18; 
A.  Ill,  20;  scales  C-50-IG.  L.  8  inches.  San  Francisco^  Cal.,  in  df«p 
water  outside  the  Golden  Gate. 

(CymatoganUr  rasaceuB  Jordan  &  Gilbert,  IVoc.  U.  S.  Nat.  Mas.  1880,  303.) 
aa.  LowtT  lip  without  frenum.     (J/icroiiie/rii«.) 

928.  lYI*  asrgl^gatns  Gibl>onR.— ^THirar/a ;  ''^  .IftJiitoir." 

Silvery,  back  dusky ;  middle  of  sides  anteriorly  with  the  scales  each 

with  a  cluster  of  dark  ]K>ints,  these  forming  a  series  of  longitodinal 

stripes,  which  extend  to  opposite  the  b.ise  of  the  anal;  these  stripes  are 

intenuptrd  by  3  vertical  li^ht  yellow  bars,  on  which  are  no  black  specks 

in  the  adult.     Adult  males  in   spring  almost  entirely   black.   Body 

elongate  oval,  co]ni)n*ssed,  heaviest  at  the  front  of  the  dorsal ;  caadsl 

]>oduncle  short  and  slender;  head  short;  teeth  x^ry  small,  conical  12-4; 

dorsal  8i)iues  high  and  rather  feeble,  rising  rapidly  to  the  fifth,  thence 

slowly  descending,  the  last  lower  than  the  soft  rays.     Cheeks  with  3 

rows  of  scales.     Head  3.\ ;  depth  2§.    D.  IX,  L>0 ;  A.  Ill,  2;J;  scales  :>- 

38-11.    L.  0  inches.     Pacilic  coast  of  the  United  States,  everywhere 

exceedingly  abundant. 

{CymatoffaHicr  (ujffrcgatwi  Gibbons,  I.  c.  May  1*^,  18o4  ;  GibbonB  1.  c.  May  :Vi.  l-^.M: 
Gibbons,  rroc.  Ac-ud.  Nat.  iSci.  IMiila.  1^54, 1*J5  :  CiimatogaHtvr  ofiyrcjatms  (SibboDA,  IVin:. 
Arad.  Nat.  S<i.  Phila.  l.S"4,  10() :  HoIcDtioiuK  rhoUotrruti  (.imiTti,  V.  8.  Pac.  R.  IJ.  Surv 
lisb.  11)3:  Ditntna  atjtjrnjafitm  (JiintluT,  iv,  'J4^.) 

3io.-A:npi:isTi€nrs  X'^assiz. 

Wallei/ed  Pervh. 

(llolvoi  o'us  Aj^assiz:    llimlvAthijH  (liranl :    Ctjmatofjai*ter*  and  Iljfperpronopon  Giblion«: 

IIi/jwcritidithi/M  ( i  i  1 1 . ) 

(Aj^assiz,  Am.  .Touni.  Sci.  Arts.  1^)4,307  :  typv  AmpKi«tichiif  artfenteu*  A^as^i/.) 

I^>o(ly  ovate  or  <)bh)ng,  strongly  compressed.  Mouth  modemte,  oblique 
or  almost  vertical,  with  slender  conical  teeth  in  two  series  in  each  jav, 
th(^  outer  s(»ries  longer;  lips  thin,  the  lower  with  or  without  frenam. 
(lillrakcrs  long  or  short,  slender  and  stiff.    Pharyngeals  normal.    Fins 


*  The  ;;(Miiis  ("iimaioijaHivr  Gibbons,  as  lirst  dctUHMl  by  its  author,  in  eqnivalcBt  ti 
i-arliiT  IJuUonutux  of  A;r!>^**i/.     I'rinr  to  tbis,  tlic  nanu'  VnmatotfOMfer  vnm  umA  K 
bnns,  without  rxphination,  as  tht;  «;enc*ric'  uauu'of  the  gnmp  aftviwardi  Od^ 
MivrometruH. 
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V0ry  high,  tlie  spineH  slender.   Scales  8inalt,  00^75  lo  tlie  course  of 
* lali'nil  line.    Speciew  5,  ditieriiig  couaiderably  io  tbrm  and  appearaiice, 
fmi agret*iagiti  ei<j^oiitial  charactei-s.    (ij5i^«,  doable;  tfTf;^i>T,  series.) 

pLi»v«r  U(t  wiibant  fk'ouiim;  gtll-rakcra  Dumerous,  loug. 

Pfofilt^  ili>i»rc^Hi»i^d  or  coneavo  over  the  eyes;   moutli  very  oblique,  the  lower 
jaw  projecting*;  cyft  very  1»rge. 
h,  Aniil  fiu  ttUuri,  ite  rays  about  III,  23.    (Ht/pocriUchthyB*  Gill.) 

i^nnlis  (A.  Agimsi^i)  Jor.  Sl  Gilb. 
Sil%i^*;  an  inky  bluteb  on  the  middle  of  the  anal  fin  and  a  fainter 
Itch  oil  the  8pinons  dorsal ;  front  of  anal  yellow;  tins  otherwise  plain. 
LxO  black.  Body  comparatively  elongate,  formed  much  as  in  Micro* 
frmtiim;  upper  anterior  profile  nearly  straight,  depressed  above 
ey*58.  Snout  sharp.  Month  large,  very  oblique,  the  tip  of  the  lower 
line  with  the  upper  prolile  of  the  snout;  maxillary  reach- 
of  orbit.  Dorsal  ^iniies  iiigh  and  slender,  longer  than  the 
ray»,  the  middle  longest.  Anal  spines  small.  Caudal  fin  short, 
t  widely  furkeil ;  pectonils  short  and  broa<l,  four-tiflhs  the  length  of 
Eye,  five  fourths  the  lengtti  of  snout.  Head  ^  ;  depth  2^.  D. 
22 ;  A.  Ill,  23 ;  Lat  b  (53.  L,  0  inches.  San  Francisco  to  Point 
pc^on ;  rather  rare  \  locally  abundant  at  Santa  Crnz, 

\%roM*p(m  uAri/i^  Alt^x,  Ayifwwiz,  Proi'.  Bo>^t,  i>oc.  Nut-,  Hi»t.  lH6b  133:  Hj/pot^riU 
anutiM  Uiil,  l^>c,  Acftcl.  Nat,  Sci.  Phil.%  IH6'2,  *J7(k  Vitrt^ma  amth Gliuther,  i v^250.) 

tiat  fill  loii(?,  it*  rays  ahoui  IITi  33.    { ffffiytrpranop^H  f  Gibbons.) 
iiml  tinti  poiitertorly  black. 

,  areuaittii  (Gibbou»)  J.  &^  G.—  Wnll-ryed  Frreh;  Whit€  Ferch^ 
^|fili*h  black  above;  sides  bright  silvery,  sometimes  faintly  barred; 
itnils  with  a  broad  terminal  bar  of  black;  caudal  and  anal  edged 
^rti  blackish.  Body  ovate,  strongly  compressed.  Interorbital  S]i*K!0 
tber  wide,  abrnjitly  depressed  at  the  uape^  the  profile  of  the  snout 
iditig  forward  at  a  less  angle  than  that  of  the  baek.  Snout  ver>^ 
liirtf  iniieh  shorter  thiiu  the  eye.  Maxillary  scarcely  reatihing  fi'ont 
I  pii|nl.  Month  extremely  oblique.  Eye  2^  in  head,  larger  than  in 
otlier  Impedes.  Middle  dorsal  spines  a  little  higher  than  the  last, 
Iclidfi  the  soft  ra^^;  anal  low.    Head  3j;  deptU  2j^.    B.  IX,  27;  A. 

PnKT,  Aciifi.  Nat,  ScL   Pbibi.  1^*6*2,  27C:    type  Hifpfrpra^apaH  annlin  A»  Ag. 
:    ili-r fiver;  ijf'^'^i  fi»h;  its  appearance  (Mierometrut)  beJying  its  atijoitiea 

,i>-.,  .»^lTy  P!«c<^r  Tim**  and  Tramwriptj  May  IR,  and  in  Proc.  Acad.  Nat.  8ci. 
|dS4y  l*>Ji  typi*  0j(|»rrpn9»apaa  artfrntctiM  Gibbous,    (,i);r?/p,  al>ovo;  ;r/ut)(Jo>iroi^, 


rflh 
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Ill,  32;  Lat.  1.  72.    L.  10  inches.    Coast  of  CaHfomia,  from  Cape  Men- 
docino southward;  very  abundant. 

{nijperpro9opon  argenleum  Gibbons,  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  lOG:  Bjfper- 
proHOpon  arcuatam  Gibbons,  1.  c.  125:  Hifperprosopan  argenteus  and  arcuaiu*  Gill.  Pror. 
Acad.  Nat.  Sci.  Pliila.  186 J,  270:  Ditrema  arcuainm  and  Ditrema  megaiopB  Gflnther,  iv, 
249:  Ennichthys  mcfjalopn  Girard,  U.  S.  Pacific  R.  R.  Surv.  Fiah.  197.) 

cc.  Ventral  fins  not  black. 

931.  A.  agassizi  (Gill)  J.  &  G. 

Greenish  olive  above;  sides  bright  silvery;  5  or  6  short  blackish  ver- 
tical bars  on  the  sides,  these  Rometimes  obsolete;  a  dusky  patch  above 
anal  and  on  the  front  part  of  anal  filn ;  caudal  reddish,  dusky  at  tip; 
ventrals  colorless.  Body  elliptic  ovate,  the  profile  nearly  strai^^ht  from 
the  snout  to  above  the  occiput,  there  forming  a  slight  angle,  thence 
straightish  to  the  base  of  dorsal ;  Ventral  outline  variable,  Bometinies 
strongly  arched.  Mouth  small,  very  oblique,  the  preniaxillary  on  the 
level  of  the  middle  of  the  pupil,  the  maxillary'  scarcely  reaching  front 
of  pupil.  Eye  half  longer  than  the  snout.  Three  rows  of  scales  on 
cheek.  Sixth  dorsal  spine  highest,  higher  than  the  soft  rays;  i>ectorak 
falcate.  D.  IX,  25;  A.  Ill,  20;  Lat.  I.  60.  L.  8  inches.  Coast  of  Cal- 
ifornia; not  generally  abundant. 

{Wipcrproi^opon  arcuatuH  Alex.  Agassiz,  Proc.  Bost.  Soc.  Nat.  HiRt.  1^1,  V&  (not  of 
Gibbons):  UijptrproHopon  agasnizU  Gill,  Proc.  Acad.  Nat.  Sci.  Phihi.  Irt82,  276.) 

aa.  Prolibi  littli'  doprosaed  above  tlie  eyes;  niontli  less  obli<ine,  the  lower  jaw  oot 
pnyecting ;  eye  scarcely  longt*r  than  snout.     {Uolconotutt.*') 

932.  A.  rhodotcriis  (A^^assiz)  J.  &.  G. 

Greenish  above;  sides  silvery,  profusely  covered  with  spots  and 
blotches  of  light  orange-browii  or  coppery  red,  these  mostly  in  the  fonn 
of  interrupted  vertical  bars;  caudal,  anal,  and  ventral  fins  bright  red- 
dish, without  black  spots  or  markings.  Ilody  deeper,  more  elevated, 
and  less  compressed  than  in  the  preceding  species.  Profile  nearly 
straight  from  snout  to  <lorsal.  Mouth  oblique,  forming  an  angle  of 
about  45  degn^es;  ju'emaxillary  on  the  level  of  the  lower  edge  of  pupil; 
miixillary  reaching  Just  past  front  of  pupil.  Gill-rakers  fewer  and 
stouter  than  in  the  lueceding  si)ecies.  Head  SJ;  depth  2.  D.  IX  or 
X,  20;  A.  in,  20;  Lat.  1.  G.").  L.  1  foot.  Coast  of  California;  not  very 
abundant. 


( lltt^roiintits  rhodoUt'HH  L.  A^^assiz,  Anier.  Journ.  Sci.  Arts,  1854, 31W:  Uotn»mt*tu$  rh 
trnitt  A.  A;jjavsi/.,   Pror.  Bost.  8(»c.  Nat.  Hist.  lJ^)l,  i:W:  Ennichthyt  hctrmanmi  Ginrd, 
I.'.  S.  r;jc.  H.  U.  Surv.  Fish.  UK):  iJitrvma  rhodoterum  GUutber,  iv,:25i>.) 
aa.  Lo\v«'i-  lip  with  a  trcnum  ;  gill-raker»  few,  Hlioit.     {AmphUtichuv.) 


'.\<;:is.-iiz,  Aiiur.  Jour.  Sci.  Aria,  1854,  367:  tyi>e  HoIoohoUu  rkodoierma,    (dAxoC|i 
row;  I'ojro^f  back.) 


n.  EMBioTOcrD.*; — ^hypsurus. 
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Silvery;  side^  with  narrciw  vertical  bans  of  a  brassy  olive  color,  alter- 
ta^Hng  with  vertical  series  of  spots  of  similar  colorj  tins  plain;  vertical 
ft  vaa  sometimes  edged  with  dusky.  Mouth  comparatively  large,  little 
(^l>liqo<f4  the  premaxillary  being  below  the  level  of  the  rather  small 
^€,  Body  ovate,  the  biick  elevated;  ventral  outline  Rtrai^iitii^h. 
r^a^l  blunt  and  deep*  Lips  rather  tliin,  the  lower  with  a  freunni, 
-i  11  rakern  few,  rather  short,  still;  lower  pharyngeals  normal,  Candal 
tloncle  short  and  stont.  Head  3^;  depth  2^.  D.  X,  24;  A.  Ill,  26; 
i.Ul  65,  Vertebra  13  +  18.  L.  1  loot.  Coast  of  California;  very 
kundant.  ' 

.  Agaii8i£,  Am^r.  Jonrn,  Set.  AjrtB,  1834,  n67f  Girard,  U.  8,  Pac,  R.  R.  Snrw  Fistli. 
»l  :  biUfrnti  artftHtmm  GUtithvTf  tv,  251:  Jmphittichva  BimilU  Gimrd|  U.  S*  Pac*  IL  E, 
T«Fisli,  2030 

311.-n¥P§URU8  A.  Agnsfitz. 

JA.14S,  AgasaiE,  Prw,  Baat,  8oo,  Nat.  Hist,  1861,  133  (nomcn  nudum):  type  Emhiotoea 
mryi  L.  AgtiSHix.) 

^Body  oblong,  compressed,  moderately  elevated,  tapering  abrnijtly  to 

^     ^ery  slender  and  short  caudal   peduncle.      Head   moderate,  rather 

*^^tite,  lower  jaw  included.    Lips  moderate,  the  lower  with  a  frenuin. 

r^>«th  few,  conical,  blunt,  in  one  series,  those  of  the  upper  jaw  some- 

partly  in  2  series.     GiH-rakers  slender,  rather  short.     Pharyn- 

(normal.     Dorsal  fln  ratlier  low,  the  spines  all  lower  than  the  soft 

r^^^   Candal  broa<l  and  short,  widely  forked.    Anal  fin  extremely  short, 

altloa^h  many  rayed,  beginning  far  back,  the  length  of  its  base  being 

teftMthan  half  the  distance  between  its  first  spine  and  the  root  of  the 

T^Btrals,  the  ubdomen  being  therefon^  extremely  long.     Scales  ratlier 

^  iinall.    Vertebne  17  +  20.    This  genus  is  distinguished  from  Ditrema 

[  im^fly  by  the  great  length  of  the  abdominal  region.     Species  of  small 

»and  brilliant  coloration.    (6</'f,  high;  wjpa^  tail) 

11*  ruryl  (Loiua  AgAsaiz)  Aloxamlbr  Agassix. — Bit*fara. 
^olamtion  extremely  variegated,  olivaceous,  with  stnpes  of  orange 
tetwif*in  the  rows  of  scales;  about  VS  dusky  orange  cross  bars,  irregular 
ta  4taij  eye«  reddish,  surrounded  by  a  sky-blue  band;  membranes  of 
^^P^Jtles  chiefly  orange;  opercle  bluish, spotted  %vith  orange;  sides  of 
^^^•wfth  sky-blue  spots;  lower  jaw  with  orange  and  blue  stripes; 
'**^^««t  and  belly  with  longitudinal  stripes  of  bright  orange,  alternating 
^"^  Rted-blue;  abdominal  furrow  orange^  edged  with  blue;  pectoral 
**^  an  orange  ci-escent  at  base  bordered  with  light  bluej  aaft  dorsal 
BttU.  Nat  Mus.  Ko.  16 38 


^^i^^uili 
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with  a  black  blotch  near  the  front;  caadal  of  a  i^ecnliar  rich  onnge- 

brown,  with  cross-bars  formed  of  roand  grayish  spots;  anal  diieAf 

orange  tipped  with  blue,  and  with  a  large  blackish  blotch;  other  flni 

orange-brown,  mottled.    Body  elliptical,  compressed,  the  Yentnil  oaSm 

comparatively  straight.    Snout  sharp ;  premaxillaries  on  the  level  of 

the  lower  margin  of  pupil.    Fourth  to  sixth  dorsal  spines  highest: 

higher  than  the  soft  rays.    Pectoral  long.    Anal  very  short;  its  nji 

slender  and  crowded;   its  origin  opposite  posterior  third  of  doniL 

Head  3J;   depth  2 J.  D.  X,  23  j  A.  Ill,  24;   Lat.  1.  71.    L,  10  ineha 

Coast  of  California;  ver^'  common  from  Santa  Barbara  to  San  Fm- 

cisco;  a  beautiful  filsh,  largely  used  for  bait. 

{Embiotaca  caryi  Agassiz,  Amor.  Joum.  Sci.  Arts,  18SV3,  389,  and  1854,  306:  DilnM 
earyl  GUnther,  iv,  247.) 

313.— DITBEIVIA  Schlegel. 

Surf-fishe9. 

{Emhiotoca  k!gB»6\z:  Ph^nerodon  GiTard:  Tcenioioca  X\ex.  Agassiz.) 

(Scblegel,  Fanna  Jupon.  Poiss.  77, 1850:  tyi>o  Dltrema  temminM  Rleeker,  from  Japtii) 

Body  oblong,  compressed,  more  or  less  elevate<l,  with  the 
peduncle  robust  or  rather  sleilder.  Head  moderate,  lower  jair 
eluded.  Lips  moderate,  the  lower  with  a  frenum.  Maxillar>'  short,  iu 
whole  leiigtli  slipping  under  the  pi*eorbital.  Teeth  few,  conical,  blurt- 
isli,  in  one  series.  Gill-rakers  weak,  rather  short  and  slender.  Phaiji- 
geals  Tioruial.  Caudal  iiu  lunate  or  forkeil;  anal  fin  nither  long,  mvA 
longer  than  abdomen,  its  spines  small.  Scales  small,  al>outriOiD  tto 
lateral  line.  Species  5,  ditt'ering  in  external  appearance,  but  alike  ii 
essential  characters.  The  Japanese  type  of  this  genus  is  closely  »• 
lated  to  Diirema  atripes,  (ot/r,  two;  rpij/ia,  ai>erture.) 
a.  Caudal  i)e<lnncle  stout,  the  fm  not  widely  forked.  (Embiotoca  '  XgamAz,) 
93<l.  D.  lateralc  (A;;iu$8iz)  OihT.—Bhic  Perch;  Surf-Juk. 

Color  reddish  olive  above,  becoming  bright  orange  red  Ih4ow,  evay- 
where  thickly  dusted  with  black  points;  a  continuous  bright  blue 
along  the  edges  of  each  row  of  scales;  streaks  of  thoracic  region  f< 
by  isolated  blue  spots  on  the  middle  of  the  scales ;  head  with 
series  erf  blue  spots  and  streaks;   fiire  all  olivaceous  dusky; 
with  some  light  orange.     Body  oblong,  compressed,  with  h 
very  high  caudal  peduncle,  the  body  tapering  backward 


*  A^aoRiz,  Anier.  Jouni.  Sci.  Arts,  1853,  387:  type  EmHoioca 
Ufewithiu;  r^xoS^NQJGTspriug.) 


n,   IlMBIOTOCTB^E — DITREMA. 


pdi  but  little  uliUqne,  the  rnHxillary  scarcely  reacliing  orbit.  Teeth 
ti^»  Spinnti^i  dorsal  very  low,  tht^  hist  apiiie  Lighe.st,  Imt  much 
trr  than  the  Koft  rayft;  soft  dprsal  and  anal  biglu  D.  X  or  XI,  153; 
II,  Jkl;  Lilt  1,  63;  Vert,  15+  10.  L.  15  inches.  Prtdfic  coast  of 
Juiteti  Statei»;  everywhere  very  abaudant. 

%  Amcr.  Jourti.  Sci.  AHs,   1<^54,  tltSOi   Tnnitmiyt  lateralU 
410.  Ktit.  HiBt,  1861^  133:  IJmbiotvctt  tintatn,  ornat^if  aud 
f«#  auiiftl^  U.  b.  Pikc.  R.  R.  S^tirv.  Fish.;  OUtttber,  iv,  i45.) 

^JnekKHiftl  (A*iiw*sb)  GiintUvT, —Surf -flak ;  Craalcr;  Mark  Prrch, 

u.-sb,  tiii^t^d  with  greeu,  blue,  red,  or  yellowish;  sides  with  about 

\^rtical  duHky  bars;  belly  asually  ycllowiah  ;   head  with  blue 

Au»  du^ky,  tinged  with  blue  or  red;  aual  in  males  Hometimes 

'       'ti  a  black  pat^^h,  and  the  vcaitrals  oninge»    Colf)rs  extremely 

1^    ♦>  the  pattern  of  color  not  definite.    Form  ovate,  rather  thick, 

H«Killtiie»  convex.    Month  rather  smalL    Borsal  spines  low,  much 

wtr  than  the  soft  rays;  caudal  iM*diinde  thickish,  the  fin  not  widely 

rknK    8c3ile8  on  cliceks  in  4  series,    Heiid  3^;  depth  2,    D,  IX  or  X, 

111,  2^;  Lat.  1 58*    h.  1  foot.    Pacilic  coast  of  the  United  States: 

si  abandant  of  the  larger  species  southward, 

ttck^oni  Ajnii»«ix,  Ainer.  Janrn.  Sci.  ArU*  l^^'l,  :t8T,  aud  l«54.  3*;tS:   Em- 
Qimnh  U.  S,  Pac.  R.  K.  Surr.  Fisli.  1G8;  GUnthcr.  iv,  245:  £mbiotoca 
1  £.  iwAfrl  Gimrfl,  U.  8.  Pac.  R.  E.  Surv.  PiaU.  171,  I7a.) 

ntnU  fin«  blneld^h  fit  tip. 

1^.  nfrlprfii  JunUn  dt  Gilbert. 
$Lit  oHv?ic<^ins  td>ove,  pearly  below  j  scjdes  above  the  axis  of  body 

tritb  an  orange  spot  at  base,  its  outer  margin  tinged  with  bine, 

forming  faint  reddish  streaks  along  the  rows  of  scales;  anal  with 
Bkj*  RI>ot;  ventrals  broadly  tipped  with  blackish;  caudal  not  dark- 
liL     Bmly  elongate,  tapering  into  a  long  and  slender  caudal  pedun- 

Snout  rather  projecting.  Head  sniaU.  Mouth  small,  the  maxil- 
mit  extending  to  opposite  the  eye.     Teeth  few  and  snuill.     Eye  as 

w»  «»out,  3i  iu  head.    Cheeks  with  3  rows  of  scales.    Gill  rakers 

pr  than  in  related  species,  and  pharyngeals  stronger,  with  the  teeth 

nved.    Highest  dorsal  spine  shorter  than  the  soft  rays. 

.  reaching  tip  of  ventndK,     Caudal  lobes  equal.    Ilead 

[drptb  2 J.    D.  X,  23;  A.  IU,  29;  Lat  I  70,    L,  10  inches.    Mon- 

^Bay;  tociilly  abundant. 

I  A.  Gtlbrrt,  I^rw.  IT.  8.  Nat.  51  ns.  18F0,  3^20.) 


Vik/tjk;  o^VA-f  UhiUi.) 


Pbila.  Vb54|  I5S:    type  Phantrodon  furralM  Ord. 
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938.  D.  ftircatum  (Grd.)  Ganther. 

Light  olivaceous,  Bilvery  below,  sometimes  yellowish;  scalefl  intk 
bright  reflections,  but  no  red  markings ;  nsnally  a  round  dusky  spoi 
on  the  anal ;  ventrals- plain ;  caudal  fin  edged  *behind  with  dusky;  fins 
usually  yellowish  tinged.  Body  oblong-elliptical,  compressed,  tApering 
backward  into  the  long  and  slender  caudal  i)edancle;  month  smaD; 
teeth  rather  large,  conical;  gill-rakers  very  short  and  slender;  bit 
dorsal  spine  highest,  sometimes  higher  than  the  soft  rays,  the  Is 
higher  than  in  i>.  atripes;  caudal  fin  strongly  forked,  the  upper  kte 
usually  the  longer.  Head  3f ;  depth  2^;  D.  X,  24;  A.  m,  32;  LatL 
66.  L.  1  foot.  Coast* of  California;  extremely  abundant  firom  Ci^e 
Mendocino  southward. 

(Phanerodonfurcatut  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854, 163,  and  in  U.  8.PK. 
E.  R.  Surv.  Fifth.  184;  GUntber,  iv,  247.) 

813.— RHACOCHII.VS  Agaaaiz. 
(AgassiZy  Am.  Jonm.  Sci.  Arts  1854,  367:  typo  EhacochUis  toxoten  Agaaaiz.) 

Body  ovate,  compressed,  tapering  abruptly  into  a  long  and  robot 
caudal  peduncle ;  mouth  comparatively  large,*the  lower  jaw  iucladcd; 
lips  extremely  thick,  the  lower  without  frenum,  its  i>08terior  free  edp 
coarsely  lobed;  teeth  few,  small,  conical,  in  one  series;  gillraken 
rather  long;  pharyngeals  normal;  scales  small;  dorsal  spiues  lof« 
posteriorly  subequal,  much  shorter  than  the  soft  rays ;  caudal  deepif 
forked ;  anal  biusis  elongate,  the  spines  small.  Vertebra;  14  -f  2i 
The  genus  ditt'ers  from  Biirema  chiefly  in  the  development  of  the  lipfc 
(f'xixoq^  ragged ;  /etXo-^  lip.) 

039,  R,  toxotes  Ag'issiz.— J//fon/'. 

Olivaceous,  with  brassy  refl(M»tions  and  dusk}^  joints ;  fins  plain ;  IkJj 
ovato,  with  elevated  back  and  long,  thick  caudal  i>edunele ;  head  tl<f[H 
with  prominent  snout;  mouth  wide,  oblique;  maxillary  reaching  fmnl 
of  orbit,  slipping  un<ler  the  preorbital ;    lips  extremely  large,  with 
uneven  suiface ;  teeth  stroug,  wuleset,  those  in  mandible  little ilevel- 
oped  ;  eye  large.    Soft  doraal  considerably  elevated,  much  higher  thtt  , 
spinous  portion;    pectorals  and  ventrals  long;    caudal   short,  deeply 
forked,  the  ngper  lobe  the  longer.     Head  3= ;  depth  2 J.     D.  X,  13:  A. 
Ill,  oO;   Lat.  1.  7G.     L.  IS  inches.    The  largest  and  least  hantlMMoe 
of  the  family,  and  the  one  of  most  value  as  foo<l.    Coast  of  C;difoniia} 
rather  common. 

(Agiissiz,  Am.  Jonm.  Sci.  Arts,  1854,  3G7;  Girard,  U.  S.  Pac.  R.  R.  Burr.  FUh.MkJ 

Ditrcma  ioxotcs  GUuther,  iv,  247.)  J 

i 
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ai4«— ]>AnALICHTlIlS  Girard. 

(i  nitl,  Proc.  Acad.  Nftt.  ScL  Philfi.  1@55,  331 :  type  Damalichthjfg  meca  Girnrd.) 

Body  ovate,  coinpressedf  with  long  caudal  podimcle.    Head  rather 

Mouth  mo<lerate,  the  lower  jaw  included*     Lfps  full,  the  lower 

kh  a  frenuiu.     Teeth  very  few,  shorX,  conical,  blnntish,  in  one  series. 

till  rakers  short  and  sleniler.    Lower  pharyngeal  very  Irirge,  convex 

«liiiid  in  outline,  with  the  lateral  horns  very  short  and  thick.    Anterior 

Ih  bearin;;(  area  on  the  plane  of  the  bone;    posterior  area  inclined 

skwanl,  foriuing  a  steep  angle  with  the  anterior  part;  teeth  on  an- 

lerior  part  low,  truncate,  hexagonal,  tes^ell  ited ;  on  posterior  part  ovate, 

latteneil, imbricated,  and  turned  forward  so  that  the  posterior  side  forms 

Lli€^  grinding  edge.      Scales  rather  small.      Dorsal  spines  low,  mnch 

llioiter  than  the  soft  rays.    Anal  tin  long,  with  small  spinel.     Vcrtcbne 

IS  ^  2h    Sl>ecies  of  large  size,  plaiuly  colored,  externally  resembling 

l^itrema^  but  singularly  distinguished  from  all  the  other  members  of 

Ve    family  by  the  j»i3culiar  pharyngeals,     {ddfiaXi^^  calf;  Mot;^  fish;  in 

lUnsion  to  it«  viviparity.) 

iA€>»  f>*  ar^l^rosotnas  (OirAitl)  J.  &  G.^  White  Pereh;  Forget, 

CJtibr  soiled  white,  with  silvery  lu«tref  three  or  four  obscure  dusky 
most  distinct  in  the  3'oung;  fins  nearly  plain,  dusky.  Form 
ftrotnlly  elliptical,  the  doi*sal  curve  regid.irj  caudal  peduncle  rather 
llevider.  Head  not  blunt;  premaxillary  just  below  the  level  of  the 
[*«pil,  the  maxillary  scarcely  reaching  frtmt  of  eye.  Lips  thickish,  even. 
Cl^oi^kii  with  3  or  4  rows  of  scales.  Gill-rakers  not  i  so  long  as  the 
'•t'&e  eye,  which  is  longer  than  snout.  Teeth  very  few,  short  and  blunt. 
t*«ial  spines  stoutisb,  the  last  one  highest,  half  the  height  of  the  soft 
8.  Caudal  deeply  torked,  the  upper  lobe  the  longer.  Pectoral  long* 
fesiicl  3J-J  depth  UJ.  I>.  X,  23;  A,  III,  29;  Lat.  1.  03,  L.  15  inches. 
:  ooa^tof  United  States,  north  to  Yancouver's  Island;  very  abuu- 
*iit  northward, 

{ ^wmhitsttmi  arfrurmoma  GnL  Prcw.  Acad*  Ntit,  Sci.  Fliila.  l^fjo,  1:*6,  and  in  V.  8,  P«c. 

1655, 


m 


^  fc»  Surv.  Fifth,  IH<):  Ifamalkhtk; 
^*»   »i<l  la  U.  S.  ra«5.  K.  U.  Surv.  Fi»U 


i/t 


varca  Girard,  Fror.  AcjmL  Nat,  Sri,  Pbi1&. 
:  Uitrema  racca  GUntber,  iv,  24(5.) 


Family  XCIV,— LABRID^. 
(The  Wrassejiahes.] 

oblong  or  elongate,   covered  with  cycloid  scales;  lateral  line 
oottliauouH  or  interrupted,  often  angularly  bent.     Mouth  moderate, 
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terminal;  premaxillaries  protractile;  maxillaries  withoat  sappk 
bone,  slipping  under  the  membranaceous  edge  of  preorbital;  the  s 
teeth  in  the  jaws  usually  very  strong ;  teeth  of  the  jaws  sepj 
more  or  less  soldered  together,  sometimes  forming  a  oontinaom 
no  teeth  on  vomer  or  palatines ;  lower  pharyngeals  oompletdj 
into  one  bone,  without  median  suture.  Lips  thick,  longitadin 
cate.  Nostrils  round,  with  two  ojienings  on  each  side.  Dorsal 
tinuous,  the  spinous  portion  long ;  anal  similar  to  soft  dorsal, 
with  two  or  three  sjiines.  Ventrals  thoracic,  I,  6.  Branchi 
5-1.  Pseudobranchiie  present.  Gills  3^ ;  the  slit  behind  the  I 
small  or  obsolete;  the  gill-membranes  somewhat  connected,  ofte 
to  the  narrow  isthmus.  Air-bladder  present.  No  pyloric  OBca. 
65,  species  450,  chiefly  of  the  tropical  seas.  Many  of  them  are  hi 
colored,  and  some  are  valued  os  food-flsh.  Most  of  them  feed  u] 
lusks,  the  dentition  being  adapted  for  crushing  shells.  The  gi 
been  much  subdivided,  and  many  of  the  current  genera  are  distic 
by  characters  of  little  importance. 

(Lahrida  GUnther,  iv,  f&-244.) 
a.  Teeth  in  Jaws  distiuct;  pharyngeal  teeth  not  confineut;  anol.Bpines  3. 
b.  Dorsal  fin  with  15-20  spines;  teeth  all  conical;  no  po8terior  canines:  h 
continnons.     ( iMbrintr. ) 
c.  Preopercle  serrate;  cheeks  and  opereles  scaly;  teeth  in  a  band,  the 

larj;ed CtkxoLai 

cc.  Preopercle  entire;  cheeks  scaly;  opercles  naked;  teeth  in  alnuit  tw 

Taut 
ccc.  Preopercle  entire;  cheeks  and  opercles  scaly;  teeth  in  a  single  wri 

Laceinolj 
hh.  Dorsal  fin  with  S-13  spines.     {Julidina.) 
d.  Lateral  line  continuous. 
€.  Cheeks  and  opercles  scaly;  dorsal  spines  1*2;  ]>osterior  canines  pi 

H. 
ee.  Cheeks  and  opercles  naked  or  very  nearly  so ;  dorsal  spiu«^  V*. 

/.  pQAt^or  canines  well  dovelope«l Platvisi  %' 

//.  Posterior  canines  obsolete PsKriw.k. 

dd.  Lateral  line  interrupted ;  head  naked,  its  upi>er  i^lge  usually  tni 

Xyhich 
aa.  Teeth  in  jaws  confluent ;  pharyn;^eal  teeth  pavement-like ;  anal  spine 
large.     {Sixtrinte.) 
g.  Teeth  jKirtly  separate,  the  anterior  distinct;  d«>rs;il  spines  fli 

CaixI' 

gtjl.  Teeth  soldered  together,  forming  a  jdate  like  the  jaw  oi 

each  jaw  divided  on  the  median  line ;  dorual  spiiie«  flexi 

on  cheeks  in  two  or  more  rows Hm IS 
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.81J(#— CTE^irOLABRUS  Cavier  dt  Taleooiennes, 

Cunners. 

t  V»),  Hi»t,  Kat»  PoiM,  xiii,  823,  1839:  type  L^thna  rupeatrU  L,  of  Europe.) 
Body  iililoiigf  Dot  elev^ated,  comparatively  slender  aud  compressed* 
[ead  Dioderat4!!,  more  or  less  pointed*  Teeth  in  the  jaws  id  several 
^riea^  the  outermost  very  struug;  the  teeth  uuequal,  eonic^il,  aud 
poitited;  no  posterior  canines.  Oheeks  with  smaU  scales;  operclea 
with  liirge  ones.  Preojiorele  with  the  vertical  limb  finely  serrated. 
Branch ioMto^als  5.  GiUuiembranes  coudderably  united,  free  from  the 
kniiis;  gill-rakerH  short.  Scales  moderate,  35-50  in  the  lateral  line; 
kteml  line  cnntinuous,  abruptly  bent  opposite  posterior  part  of  second 
iL  Borsal  long  and  low,  the  spinous  portion  much  longer  than  the 
of  10-18  low,  subeqiial,  rather  Rtrong  spines;  soft  dorsal  slightly 
leviited;  anal  lin  similar  lo  soft  dorsal,  with  three  strong  gradiuiteil 
^piiicji;  caudal  truncate;  p4*ctoral8  short,  the  ventrals  inserted  behind 
their  axils,  (jcrce?,  xrc^oty  a  comb)  LabruSf  a  related  genus,  from  the 
tin  labrum^  lip.) 

2ittef«»perclMiiike(L    {Tautafjolabrua  GUnther**) 

^-^  1  •  C*  a  d  ii  p€^  mum  ( Wa  \h,  >  0  o*  hIc. —C  tin  ft  if  ;    Choysvt ;    Jihie  Prrch , 

Brownish  blue,  with  more  or  less  of  a  brassy  Instre;  colors  variable; 

youtig  variegated  and  witJi  a  black  blotch  on  the  dorsal  fin.    Eye  mode- 

»te,  broader  than  preorbital,  4J  in  head.    Dead  3j  in  length;  depth  3. 

XVIir,  10;  A.  Ill,  9;  Lat.  L  45.     L.  12  inches,    Ne^vfonndland  to 

■^ax>©  flatteras;  common  northward,  about  rocks. 

(Z«^rtMi  odMptrsm  WalUftiun,  Art»3fn,  Pise,  17i>2»  254:   CienolahmB  burguU  GUntlier^  ir, 
•^:  Ctenotahriu  cwtmltut  Stort^r^  Hiat.  Finh  Uikm.  :J340 

3te.— TAirXOOA  51itchilL 

ill,  Riiporr  Fi«h  Kew  York,  IH14,  23:  type  lah*U9  UuUfffa  mtcMn  =  Tautoga 
m^fa  yiilchiil  =  Labrns  onitb  h.) 

^ody  oblong,  not  elevated  nor  greatly  compressed.     Head  large, 
ly  ttjs  deep  as  long,  with  a  convex  profile.      Mouth  rather  small. 


Ok« 


th  very  strong,  conical,  in  two  series;   the  outer  somewhiU  incisor- 

;    the  two  anU*rior  teeth  in  each  jaw  strong;   the  iKisterior  teeth 

I^^^U,  without  eantuea.     Eye  smalK  high  uii.    Checks  with  small  scales, 

L  ^^BthifT,  C»t,  Fit*b>  Brit,  him,  iv,  90:  type  LabruM  burgaH  BlocU  nud  Sohueidt&r: 


rrirli- 
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Opercles  naked,  except  above.    Scales  on  body  rather  small,  in  aboattt 
transverse  series,  those  on  ventral  region  reduced  in  size.    LatenlliM 
continuous,  abruptly  decurved  opposite  the  end  of  the  soft  dofuL 
Dorsal  fin  long,  low,  continuous,  the  spinous  part  much  the  kmgcr, 
with  about  16  low,  strong,  subequal  spines,  each  with  a  small  cuta- 
neous apjiendage  at  tip;  soft  dorsal  higher  than  spinous;  anal  fiimilar 
to  soft  dorsal,  with  three  stout,  graduated  spines;  pectorals  broad  and 
rather  short;  caudal  short,  truncate,  with  rounded  angles;   the  8otl 
parts  of  the  vertical  fins  with  the  membranes  somewhat  scaly;  ventrab 
conspicuously  behind  pectorals.    Branchiostegals  5.     Gill-rakens  veiy 
short  and  feeble;  gill-membranes  somewhat  connected,  free  from  the 
isthmus.    A  single  species  known.    (A  latinization  of  the  vernacular 
name  "Tautog,^  which  is  of  Indian  origin.) 
949.  T.  onilis(L.)Otlir.— Javlof/;  Black-fish;  Ogster-fish. 

Blackish;  young  greenish,  with  about  three  pairs  of  irregular  duuB- 
like  bars,  the  sides  sometimes  reticulated;  chin  white.  Pectorals  shortv 
rounded,  not  reaching  the  tips  of  the  short  ventrals.  Head  3 J  in  lengtk; 
depth  3.  D.  XYI,  10;  A.  Ill,  8;  Lat  1.  60.  Maine  to  South  CaroUna; 
a  common  food-fish. 

(Lahrus  onitis  LiuQ.  Syst.  Nat.;  Gfintber,  iv,  88:  Tauioga  amerioama  Storer,  HiMi 
Fish.  Mass.  270.) 

317.— LiACHlVOLJSJfllJS  Cuvier  <&  Valcnoieniics. 
ffog-fishett. 

(Cuv.  &  Val.  Hint.  Nat.  Pois«.  xiii,  274,  ld39:   type  Lachnolamu^  aigula  C.  Jt  V.s 
Lahrus  falcatu8  L.) 

Body  strongly  compressed,  the  b«ick  sharp  and  elevated,  tbe  prwfifc 
long  and  steep.  Snout  sharp.  Mouth  low,  horizontal,  the  jaws  narro*; 
premaxillary  slipping  under  the  membranaceous  edge  of  the  very  broad 
l)reorbital,  whicjh  is  twice  the  depth  of  the  eye.  Teetli  in  fniiit  pn»iD- 
inent,  canine-like,  in  a  single  series;  no  posterior  canines.  Cbefksawl 
opercles  with  imbricate  scales.  Scales  of  moilerate  size,  thin,  adherent. 
Lateral  line  comi)lete.  Dorsal  with  fourteen  spines,  the  first  thnf 
strong,  falcate,  produced  in  long  streamers  in  the  adult,  tbe  mf»- 
branes  b<»tween  these  s^iines  very  low,  the  filamentous  tips  longer  thtf 
the  heacL  other  spines  all  low,  gradually  shorter  to  the  eleveulh:  ^ 
ond  dorsal  and  anal  much  produceil;  caudsil  lobes  falcate:  third  aDil 
spine  strong ;  pectorals  and  ventrals  short.  One  sjK^cies  known.  (i^|^ 
velvety;  /ar/i<)c,  throat,  the  pharyngeal  bones  being  only  partly  prori*i: 
with  teeth,  and  the  rest  of  their  suil'ace  covered  with  a  velvety  ■■ 
brane.)  1 


94,   LABRID^ — BAHPE. 


601 


A^DSBBmI'*)  C.  dt  V, — Hofj-fiith;  Ai^rttte;  Capitainn, 
ietly  red;  a  Jet  black  spot  usually  present  at  ba^e  of  soft  dorsal; 
ml  A  da^tky;  cbeeks  with  4  rows  uf  scales,  YentraU  nmching  bc- 
llfisof  pectoruls.  Head  3}  depth  2|;  scales  8-40-19;  vert.  12  + 
L,  14  ioelies.  West  ludieB,  north  to  Florida;  abundant  An  ex- 
it food  flttb;  varies  uauh  with  ago« 

I*.  «iid  l*^^tmiru*  i\  St,  V.  xiti,  S^T^-ytH ;  OUutUtsr,  iv,  b7  j  Goodo,  BulL  U*  S.  Nut, 
ai9«-IIABPE  Lac^jiMe. 

Cut.  ^VaL;  [iruocciipied :  TrocAooogEMt^  GUuUusr:  HmWamrf ojioji  GUI.)' 

If^  Hlirt-  Nut,  I*oiim»  iv^  486^  lS02i  typo  Uurpt  tarulto-aurmB'LtkR.^^Lahrn^ 
r^fmth^ 

tly  ol^long, moderately  compressed,  covered  with  finn  scales  of  var>'- 

fisCf  *J^  t4>  0(1  in  the  course  of  the  lateral  liue^  which  is  continuous^ 

ratlier  pointed  in  the  young,  becoming  very  deep  and  convex  in 
dnlt  ^m  the  development  of  the  adipose  tissue  on  the  top  of  the 
OiK*rcle,  sulx)iRTcle,  interopentle,  and  cheeks  scaly,  preopercle 

;  preopcrcle  minutely  serrulate  or  entire*  Jaws  each  with  four 
ig,  conical,  somewhat  compressed  canines  in  ft'ont,  the  lateral  teeth 
ar,  but  much  smallerj  coalescent  at  base  with  each  other,  and  with 

granular  teeth,  sso  that  the  surface  of  the  jaws  is  bony;  upper 
ith  strong  posterior  <»anines,  direct4.'d  forwards.     Dorsal  fin  with 

twelve  low  spines,  its  soft>  portion  sttaly  at  base  or  naked ;  anal' 
Ihreii  spines,  the  spines  rather  strong ;  lobes  of  soft  dorsal,  anal  and 

more  or  less  produced  in  the  adult;  ventnds  inserted  directly 

|>c>ctorals.    Gillniembranes  slightly  connected*    Coarse,  brightly- 
fishes,  inhabiting  tropicfil  seas*    (^S/^^n^,  scythe;  in  allusion  to  the 

flns*) 
•  of  il(>i«ifct  Mcaly ;  mskXm  rather  large;  Terilcnl  fins  with  fttlcat^,^ labeii.  (ITa/pe.) 

n*  rttfa(t.)OUL— I<i<v-/»A;  IKwcella. 
ml  and  upper  half  of  bo«ly  anteriorly  rich  chestnut  luowu;   re- 
T,  iuchiding    lower  half  of  oi>ercidum,  bright    golden    yellow* 
pcnnted,  its  length  more  than  one-third  that  of  the  heiid.    Head 
than  high,    Upi>er  Up  thick,  with  conspicuous  folds;  preoper- 
ii  ulate.     Two  outer  ventral  rays  and  lobes  of  soft  dorsal, 
.4.  .  ..ufhd  much  produced  ;  the  long  rays  of  the  dorsal  and  anal 
itling  to  the  middle  of  the  median  caudal  rays,  the  outer  caudal 
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rays  twice  as  long  as  the  median.    (Oooie.)    D.  XII^  10;  A.  111,1 
scales  5-33-13.    West  liidies,  north  to  Florida  Keys. 

{Lahrus  rufus  L.  Syst.  Nat.  i,  284:  CoBsyphm  rufuB  Giiiith«>f,  iv,  108;  Gill,  hi 
Acad.  Nat.  Sci.  Phila.  1863, 223;  Goode,  Bull.  U.  S.  Nau  Mas.  v,  »7:  ComsfkmkOm 
Cuv.  &  VuL  xii,  103:  Bodianus  rufus  Poey,  Rep.  Fis.  Nat.  Oabo,  ii,  331.) 

aa.  Base  of  dorsal  not  scaly;  scales  rather  small;  vertical  fius  little  prodoeed.  (A 
lometopon*  Gill. ) 

949.  H.  pulchra  (Ayres)  J.  <&  G.—Red-fish ;  Fat-head. 

Males  with  the  head,  dorsal,  anal,  and  caudal  fins,  and  the  poster 

part  of  the  body,  as  far  as  the  vent,  purplish  black;  middle  part  of  1 

body,  pectoral  fin,  middle  of  caudal,  and  ]>08terior  edge  of  doTKal  r 

varying  in  tint  from  clear  crimson  to  blackish,  with  coppery  or  poipl 

lustre;  region  about  shoulder-girdle  reddest;  lower  jaw  in  both se 

abruptly  and  entirely  white;  females  dusky  rose-colored,  with  theU 

area^  ill  defined  or  obsolete.    Forehead  in  the  adult  with  a  very  pn 

inent  fatty  hump.    Gill-rakers  short,  thickish.    Caudal  fin  tmncatf, 

lobes  in  the  adult  produced  and  pointed.    Scales  on  breast  small;  ] 

opercle  serrulate  in  j'oung.     Head  3J;  depth  3.    D.  XII,  10;  A. 

12 ;    Lat.  1.  62.     L.  30  inches.     Coast  of  California,  from  Pomt  ( 

cepcion  southwards ;  very  abundant     Dried  in  immense  nnmben 

the  Chinese. 

(Lahnifi  puh'hrr  Ayres,  Proc.  Cal.  Arad.  Nat.  Sci.  1,  3,  lHr>4 :  Semico^HphM*  p^ 
GUutber,  iv,  'JD;  Pimclomttopon  pulrher  (Jill,  Proc.  Aoad.  Nat.  Sci.  Phila.  l*^.  oJ^. 

319.— PLAT10L0SSV8  Bleeker. 
Boncclhs. 
{Halichcrres  Ruppcll,  pn'occtipied :  Cha-rojuUn  G'lW.) 
(Klein;  Bleeker,  Proc.  Zoiil.  Soc  LoDd.  iHol,  411:  typo  JiiZi>  annularwC,  A-  V.! 
Body  oblong,  compresse<l,  not  eh^vated,  covered   with  large  SCJ 
there  being  2.J-30  in  the  course  of  the  lateral  line,  which  is  not  ii 
rupted,  but  abruptly  bent  posteriorly.     Scales  on  breast  rather  sma 
Head  naked,  conii)ressed,  conic. .  Preopercle  entire.    Teeth  large,  < 
jaw  with  two  to  four  canines  in  front,  none  of  them  bent  backward 
posterior  canine  tooth  directed  forwards  on  each  sidt?  of  the  upper 
Dorsal   spines  nine;   anal   spines  three,  graduated;  veutrals  iiis< 
under  axil  of  pectoral.     (lill-rakers  shoit  and  feeble;   gill-membi 
slightly  joined  to  a  narrow  isthmus.    Si>ecies  numerous,  brilliantl; 
ored,  abounding  in  kelp  in  the  tropical  seas.     (tr;.art>7,  broad;  jl 
tongue;  an  old  name  without  evident  application.) 


*Gin.  l^M\  Acid.  Nut.  8ci.  Phila.  l<^,  58:  type  Lahrus  pul^^  JkymL    (ffH 
fat;  ^eroxoVf  forehead. ) 
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Adult  bi  illiaiit  iuure-bluo,  eaeh  scale  educed  with  bright  pearly  green j 
loQ^riladiind  blue  btuid  on  anal;  margin  of  dorsal  light  blue;  young 
(^'ci/anoatidma'^)  hrowni&ib,  a  lightblue  spot  on  the  base  of  each  scale; 
head  with  spots  and  stripes  of  bright  blue;  dorsal  with  4  lines  of  stripes 
and  blotehes  ami  a  broad  edge  of  blue;  caudal  with  a  broad  white  mar- 
gin, tbe  outer  rays  blue,  the  base  of  tbe  fin  spotted  with  blue;  anal  with 
border  and  two  longitudinal  stripes  of  blue,  besides  a  blue  ^>ot  at  the 
bape  of  each  ray;  fiectoral  with  lirst  5  rays  and  a  tninsverse  line  blue. 
HeiMl  4  ;  depth  3.  B.  IX,  11;  A.  Ill,  11';  scales  2--:i8^10.  L.  IG  inches. 
West  Indies,  noith  to  Key  West, 

liSparuM  radmtan  Linna^iiH,  Syiit.  Nat*  xii,  47'J,  1766:  Jnliii  ei/nfiosfiffma,  princtpis^  aud 

Ciiv.  &  Viil.  xiii»  391-;{SW:   Phtt/ghHitw  t'tfanmUijmn  Giiutber,  iv,  161;   Plaig- 

\  principU  GU^athGTt  \v,  164:  ChtsrvJi^^Ui  rudifttuti  Good&^  Bull.  U.  8.  Nat,  Mas.  v. 

Color,  in  spirits,  dark  chestnut  or  brownish  red;  a  very  dark  vertical 
^>ot  bordered  by  steel-blue,  behind  the  operde;  anal  fin  lliiotly  barred; 
^■pui^idal  marbled,  and  with  a  marginal  dark  band.  Body  mther  shoiii 
^^^ZBci  stout.  Profile  slightly  convex.  Maxillary  nearly  reacbing  front  of 
^^bx*lTit.  Dorsal  spines  short,  rather  stift\  Caudal  fin  subtruncated.  Head 
[3^    ;  deptli  3J.    D,  IX,  11;  A.  Ill,  12;  Lat>  1.  27.    Beaufort,  K.  C. 

C  ^kitmfuliM  grandiAtiuamis  GUI,  Prod.  Aca^l.  Nat.  Sci.  Plula.  1S63,  206.) 

I.  P*  liumcralls  (Pcn^j)  Gthr 

-^  black  spot,  edged  with  iM?arl  color  posteriorly,  on  the  extremity  of 

Um^  operculutu;  a  brown  band  from  the  snout  tlirtnigh  the  eye  and  the 

^l^»^:?TcuUir  s|>ot  across  the  bend  of  the  hiteral  line  to  tbe  base  of  the 

i-^idal;  a  second  iVom  below  tbe  axil  along  the  side  of  the  belly;  a 

pl^aijsh  streak,  edged  with  darker,  from  the  eye  obliquely  upward  and 

^«::kward,  meeting  its  fellow  on  tlie  nape;   base  of  pectoral  wlntish, 

'i^liout  black  spot;  caudal  truncate,  with  blue  angles.     A  black  band 

^*Oag  the  middle  of  the  dorsal  fin  is  described  by  I>r.  Oiintber,  but  is 

anting  in  the  six^cimens  seen  by  us.    Head  33 ;  depth  3;j.    I).  IX,  11} 

III,  11 ;  8t»ales  2^21)-10.    Coast  uf  Cuba,  north  to  Floritla, 

^^i^lU  hufiUTalia  Pix^y,  Mem.  Cuba,  iJ,  212,  1858;  GUutbot,  iv,  165:  Vharojulkt  kttmfraUt. 
^         ►  St  IkMm,  Proc.  U.  8.  Nut.  Mus,  IhtU^  33a ) 

^  9«  P.  »eiaileliietU9  (Ay res)  GiinthtfT*^ Kelp- fiah, 

l>a]'k  greenish  bmwn,  with  bright  reflections;  head  bronze  green 
*«>Te;  three  or  four  narrow,  horizontal,  wavy  blue  bauds  below  the 
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eye,  alteraating  with  bronze.    Just  above  middle  of  body,  dooebi 

the  pectorals,  in  the  males,  is  a  deep  indigo-blue  cross  band,  i 

nearly  meets  its  fellow  under  the  belly.     Pectorals  yellow,  upper 

of  axil  black;  ventrals  cream-color,  each  reaching  beyond  the  pos 

edge  of  the  blue  cross-band ;  other  fins  with  horizontal,  wavy,  le 

streaks;  female  without  blue  band,  but  with  irregular  ink-like  8p( 

numerous  scales  on  the  back  and  tail.     Body  oblong,  compressed,  i 

elevated  at  the  nape.     Lips  thick,  the  lower  with  a  firenom.    Tei 

about  two  series;  three  or  four  of  the  anterior  in  each  jaw,  canim 

Eye  small.    Dorsal  spines  slender,  low,  and  flexible.    Scales  on  I 

small.     Head  3 J ;  depth  3 J.     D  IX,  12;  A.  Ill,  12;  Lat.  1. 28,    I 

coast,  north  to  Point  Concepcion,  iiot  rare  southward. 

(Julia  eemicinctus  Ayros,  Proc.  Cnl.  Acad.  Nat.  Sci.  1859,  32;  Giintlier,  ir,  161; 
daolmer/lchthyol.  Beitrage,  v,  151;  1676.) 

330.-PSEIJDOJ1JI.IS  Bleeker. 
Senoritas. 

(Bleeker,  Proo.  Zool.  Soc.  London,  1861,  412:  type  Julia  girardi  Bleeker.) 

This  genus  differs  from  Platyglossus  only  in  the  lack  of  develo] 
of  the  posterior  canines,  which  are  either  wanting  altogether  or  re 
to  a  slight  rudiment.  (v''et)«5oT,  false;  touXoi:^  Julis,  an  allied  genus 
a.  Dor»al  spines  very  slender  and  flexible.     ( Oxyjulia  *  Gill.  ) 

950*  P.  niodcstas  (Grd.)  Gthr.— 5n7on7a;  Pesce  Bey. 

Olivc-browu,  the  scales  each  with  orauge-brown  in  the  centre;  c 
color  below;  sides  of  head  with  alternating  horizontal  streaks  of  1 
ami  brown;  a  dark  blue  spot  at  base  of  pectoral  above;  membr 
base  of  spinous  dorsal  largely  indigo-blue;  a  large  inky  blotch  ai 
of  caudal,  covering  one-third  the  lin;  fins  otherwise  light  brown, 
elongate,  the  back  not  elevated,  the  bead  slender  and  shai-p.  A 
posterior  canine  sometimes  present  on  one  side,  usually  entirely  wa; 
Fins  low;  ventrals  short;  caudal  truncate;  spines  weak  and  sic 
pectorals  reaching  beyond  tips  of  ventrals.  Head  4;  depth  4i 
IX,  13;  A.  Ill,  13;  Lat.  1.  28.  L.  7  inches.  Pacific  coast;  aba 
southward.    A  graceful  little  fish. 

(Jm/i>  mod€9tmV^\vviTi\  U.  8.  Pac.  R.  R.  Surv.  Fish.  1858. 16:j;  GUntheTy  ir,  Ifi 
julis  modeatusiMW,  Proc.  Acad.  Nat.  Sci.  Pbila.  18()-2,  142.) 


'Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1862,  142:  tyi>e  Julia  m^dmtmM  Ayna^ 
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391.— X¥BI€iITIIYS  Cnvior  Sl  ValcncietrntMi. 

'ttl.  Hi«it.  X»t.  PoiHS.  xiv,  3:V  182J>:  type  Corj^/i^wa  wo&acula  L.) 
^^<Nly  oblong,  compressed,  deepest  behmd  the  occiput,  tbeoce  tapering 
liwanl*  Head  vei-y  »Uort  aud  deep;  the  profile  almost  vertical  j  tbe 
'5l>i>€!r  aud  anterior  outlines  coinpi-es.sed  to  an  ed;^e,  at  least  iu  typical 
Bjve^iies.  Prt^orbital  very  deep.  Eyes  bigb,  near  the  top  of  tbe  bead, 
I  Jtfoiatb  small,  low.  No  posterior  canines.  Obeeks  and  opercles  oaked^ 
^Br  mith  only  a  few  very  small  scales  below  the  eye.  Scales  large,  with 
^Btiou)braua4;eou8  edges;  less  than  thirty  in  a  longitndinal  series;  lateral 
^Htee  interrupted  Ueliindj  comroencing  again  lower  down  on  tbe  cjuulal 
^HBdltiucle.  Dorsal  tin  c/>ntinuou8,  with  nine  spines.  Colors  brilliant. 
Tropical  seas. ,  (?u/>ov,  razor;  {xOu<:^  Ush.) 

•  «^*,  X*  vermirulatus  Pwy. 

L  Bead  greenish,  tinged  ^itb  orange  on  the  side;  seven  or  eight  blue 
%tT"l pes  along  tbe  cheeks;  three  on  the  opercles;  body  brownisb,  paler 
Im^Iow;  each  scale  with  a  blue  vertical  band  and  sometimes  some  bin© 
niotn;  toward  the  end  of  the  iiectoral  is  a  broad  violet  band  on  the 
K^e^;  dorsal  and  nnal  cannine  red  with  bhio  vertical  lines,  paler  on  the 
""Oil  t  Aft  be  dorsal;  csiudol  blue,  with  vermilion  bands;  pectorals  white; 
^viitrals  rosy.  Head  very  short,  tleeper  than  long^  the  front  compressed, 
pfaiu^,  almost  vertici*!.  Preorbital  very  deep,  its  depth  half  tbe  length 
W^  tlic  bead.  Eye  small,  placed  very  high,  its  distance  from  the  i>roflIe 
■■p>XH?Iy  greater  than  its  diameter;  four  small  scales  below  the  eye. 
^^^o  canines  iu  front  of  eacli  jaw.  Dorsal  spines  low,  flexible;  ven- 
1»  nitber  long;  pectorals  short.  Head  4;  depth  3^.  D.  IX,  12;  A, 
r    11;   scales  2-27-8.    West  Indies,  north  to  Key  West,  Fla.;  very 

«miar  to  the  Earopeao  X  notacula  (L.)  Cuv.  &  Yab,  if  not  identical 

it^lm  It. 

*^<»*y  Memorifm  Cnba^  U.  215|  1658.) 

^*»  X«  linentus  Ctiv.  &  Val.— /?flJor-^*»  « 

l^ose-red;  a  large  oblong  blotch  on  each  side  of  tbe  belly,  below  tbe 

^^^torals;  narrow  lines  descend  from  these  blntcbes,  meeting  on  the 

b^lly^    The  two  anterior  dorsal  sjanes  flexible,  not  produced.    Outer 

^^tral  ray  prolonged,  not  reaching  vent,     D.  IX,  12;  A.  Ill,  12;  Lat. 

''^S.    (QUnther.)    West  Indies;  occasional  on  our  Southern  coasts, 

ICttvier  iL  VAleacieanea,  xlv,  50,  183^:  Kotamla  lineata  GUutber,  iv^  171.) 


I 
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899.-CALI.IODOIf  Gronow. 

(GroDow;  Bloch  &  Schneider,  Syst.  Iclith.  1801,  312:  type  CalUodon  7tMiliiBlecht 
Sclineider. ) 

Body  moderately  elongate,  pompressed,  covered  with  large  Maki 
Lateral  line  complete,  its  branchiDg  tabes  covering  the  Barfaeeof  its 
scales.  Teeth  at  base  coalesceut  with  the  bony  jaw,  the  tips  free;  no 
median  division  in  either  jaw;  upiier  jaw  with  canine-like  teeth  in  front; 
Ijostcrior  canines  present;  lower  ph^ngeal  bone  hirge,  broader  tku 
long;  the  teeth  coalescing,  forming  a  pavement.  One  row  of  lup 
scales  on  the  cheek.  Dorsal  spines  flexible.  D.  IX,  9  or  10;  A.  11,8; 
scales  about  2-24-6.    Tropical  seas.    {xaXd(:y  beantiAil;  odwvj  tooth.) 

953.  €•  ustus  Cnv.  &  Val. 

Eeddish  in  spirits,  nearly  plain,  a  black  spot  behind  the  first  dond 
spine.  Body  moderately  elongated,  compressed.  Head  Tathe^pointoi 
Upi)er  jaw  with  6  canines  in  front,  free  at  their  tips,  coalesoent  belof; 
no  smaller  teeth  behind  these;  posterior  canine  well  develoi)ed,  diiedii 
outward  and  partly  backward;  between  the  anterior  and  poetote 
canines  a  series  of  small  teeth  behind  the  sharp  edge  of  the  bMt 
Lower  jaw  with  a  series  of  close-set,  even,  bluntish  teeth,  coalesdig 
below;  upper  lip  double  for  its  whole  length,  covering  all  of  the  upper  | 
jaw  except  the  tips  of  the  teeth.  Opercles  with  two  rows  of  scale*, 
larger  than  those  on  the  cheeks.  Doi'sal  spines  moderately  high,  very 
slender;  pectoral  short,  rounded ;  caudal  truncate.  D.  IX, 0;  A.  11. J*; 
scales  lA-24-6.  "\Ve»t  Indies,  occa^iional  northward.  This  descriptin 
taken  from  a  specimen  obtained  at  Charleston  by  Mr.  R.  E.  Earll 

(Cuv.  &  Val.  xiv,  2e<3,  1831>;  (Jlintlier,  iv,  214.) 

SdS.-lIE.TlISTO.TlA  Swaiuson. 
Parrot-Jishes, 
Pfteudovcants  Bleekcr. 
(Swaiiison,  Class'n.  Aiiini.  ii,  1H:}0,  2*2(5:  type  Scants  jH'po  IVnnett.) 

l>p<ly  oblong,  more  or  less  compressed,  covered  with  ver>'  large  acal* 
Lateral  line  continuous.  Lower  jaw  included ;  teeth  in  each  jaw  ifll' 
dered  together,  forming  a  continuous  plate,  divided  by  a  median  Mitiie 
as  in  Ttirodon ;  the  separate  teeth  tniceable  by  serrations  on  theed|B 
and  by  reticulated  markings  on  the  anterior  surface;  none  of  tk» 
exserted;  iK)sterior  canines  small  or  wanting;  lower  pharyngieil  TVJ^ 
large,  longer  than  broad,  the  teeth  paved.  Scales  on  the  ckMk 
more  than  one  series.    Dorsal  spines  flexible;  dorsal  IX|l€^arl 

•      3 


I 


anAl  n,  8^  Qf  d.  About  24  scales  iu  the  lateral  line.  Tropical  seas* 
Li«.r|^  fislies  of  the  tropical  seas,  brilliantly  colored,  little  valued  as  food. 
Mauy  >;pecie^ occur i n  tbo  West  Indies,  any  of  wbicli  may  be  found  about 
tUe  Florida  Keys.  Tbe  closely  related  genus  Scartm  ForskM,  dtstin- 
g^amlied  chietiy  by  tbe  stiff  spines  of  tbe  dorsal  fin,  occnrs  in  tbe  same 
iiraj^t  ors,  and  several  of  its  species  may  be  looked  fcrr  on  our  coast.  (iJ/jk, 
liimlf;  <rr«j!ia,  mouth ;  tbe  jaws  divided.) 

9S^*  H.  isu-ietitnaifi  (Cnv.  Sl  Val.)  J.  Sl  G. 

XIrownisbf  tbe  jaws  and  naked  parts  of  the  head  green;  fins  dark,  tbe 
ID  Ar^m  of  tbe  dorsal,  anal,  and  ventrals  green.  Upper  lip  thick,  cov- 
^erini^  more  than  half  of  the  ])late  of  the  jnw;  lower  lip  full^  no  poste- 
lor  canine  teetlL  A  single  scale  on  the  lower  limb  of  tbe  preopercle, 
»i«les  the  two  series  of  seniles  ou  the  cheek;  opercle  with  two  rows  of 
l^a;  top  of  head  scaled  forwanls  to  tbe  eyes.  Eye  small^  about  mid- 
"fM.y  in  head.  Dorsal  fin  not  emarginatej  anal  spines  long  and  flexible; 
bo^tidiil  shortish,  double  truncate;  pectorals  short.  Lateral  line  ab- 
il>tly  decurved  posteriorly.  Head  3 j  depth  3.  B.  X,  Oj  A,  JI,  9; 
-21 1.  L  23.  West  Indies,  north  to  Key  West,  Fla. 
^8c3«ir««  j^ttAcarNaiVi  Cuv,  &  Vul.  xiv,  178,  1839:  Ptftudovcttrus  ffuucanMia  Giinther,  iv, 


Family  XCV.— CICHLID^, 

{TheCichlids.) 

^i*€sh  water  Labroids.    Body  elevated,  obloug  or  elongate,  covered 

I  til  DUHlerate-sized  scales,  which  are  usually  ctenoid.  Lateral  line  iu- 
l^i*rripted,  usually  ceasing  opposite  the  posterior  part  of  the  dorsal,  and 
»€if  J  recommencing  lower  dm\n  on  the  caudal  i>ednncle.  Mouth  vary- 
'S^  in  siatej  termiutU,  the  jaws  with  rather  small  teeth,  which  are  usually 

^mc:al,  but  sometimes  lobate  or  incisor-like;  no  teeth  on  vomer  or  pal- 
^*Ji«*K.  Kostril  single  on  each  side,  Preniaxillaries  freely  protractile; 
^^^^illaryslipping  under  tbe  broad  preorbital.  Gill  rakers  vt  rious;  gill- 
*^tHbrttne»  often  connected*  Porsa!  flu  single,  with  tbe  spinous  por- 
■c^ii  ^^]i  Ueveloi»ed,  usually  rather  longer  than  the  s^>ft  portion;  anal 
*^  M'itli  3  or  Uiore  spines,  the  soft  pait  similar  to  tbe  soft  dorsal; 
^titral  fins  thoracic,  I,  o.      Lower   pharyngeal    Iwnes  united   into  a 

^a.rigidar  i»lece,  with  a  median  suture.  Braucbiostegals  5  or  6;  uo 
'Udobranchiie,     Gills  4;  a  slit  l>ehind  the  fourth.     Air  bladder  pres* 

^"^  A  large  family  of  fresh- water  fishes  of  moderate  or  small  size, 
^^l*t^e«enting,  as  to  form,  size,  appeai*ance,  and  habits,  and  even  as  to 

^HHy  details  of  structure,  in  the  waters  of  South  America,  the  Ceth 
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trarc7iid(v  of  the  United  States*  Geaera  about  25;  spedes  alK)at  120, 
inliabitiDg  the  rivei-^  of  Africa  and  tropical  America,  the  genn^  Utra 
extending  iuto  tb©  limits  of  tbe  Uuited  States.  Those  with  lo'ijate 
teeth  are  herbivorous,  the  rest  camlvorotid,  H 

(Chmmidm  Giinther^  iv,  254-316.)  H 

•  Spinous  pott  of  doraal  longer  than  the  soft;  glll-rakerEi  short  mul  thick;  tcsrth  ooo- 

ical;   body  ovate  or  oblong,  coveri^d  with  oteiioid  denies;  anal  spines  5  or 

I  more;  mouth  rather  email ..HKKofitf  W. 

^y  S94.— H£Ka§  Ht>cktl. 

(Hockel,  Braxil,  Flufts-fisclie,  Ann.Wien.Mua,  ii,  3fI2, 1840:  typeBfro9  9ereru9lleekel,) 
Body  obloij^,  compressed,  somewhat  elevated,  the  form  Centnirchoid, 
Head  mtber  large,  scaly  on  the  cheeks  and  opercles;  preoi>ercle  eDtire. 
Mouth  rather  small,  terminal,  low,  the  jaws  e<imil;  maxilljiry  small  j 
preorbital  deep;  jaws  with  a  single  series  of  rather  stent  conical  teeth, 
behind  which,  in  ftxint,  is  a  narrow  band  of  villiform  teeth.  Gill-mem^ 
branes  slightly  coiineeted^,  free  from  the  isthmus;  gill  rakers  short  ami 
thick.  Scales  rutber  large,  ctenoid;  the  lateral  line  interrupted  and 
beginning  again  below,  as  usual  in  this  family.  Dorsal  fin  oontinuoas, 
the  spinous  part  much  longer  than  the  soft  part,  of  about  17  rather  low 
but  strong  spines;  soft  rays  ninch  higher  than  spines;  anal  fin  similar 
to  soft  dorsal  but  shorter,  its  spinous  part  also  longer  than  the  soft^  of 
about  G  spines;  caudal  fin  snbtruncate,  with  rounded  angles.  Sj^cteis 
very  numerous  in  Central  and  South  America.  (>>«c,  hero;  the  appli- 
cation not  e\ident,) 

9»15,  H,  ryanof^ntmrnfi  (B,  &  G,)  Gtbr. 

Browni*ih,  IkmIv  and  soft  parts  of  vertical  fins  ever>'where  with  small 
blue  spots;  sometimes  a  black  spot  on  middle  of  spinous  dors;il,  wilh 
another  one  below  it  on  the  back ;  a  black  blotch  at-  ba^e  of  caudal. 
Body  oval,  moderately  compressed;  profile  gently  curved ;  interorbital 
region  slightly  depressed;  eyes  small,  situated  rather  backward  and 
high  up  5  niontli  small,  maxillary  not  reiiching  orbit ;  six  niws  of  inkles 
on  cheek ;  fins  high.  Head  ^ ;  depth  2^.  D.  XVII,  10;  A.  VI,  &  l4it  L 
25.    liivers  of  Texas  and  Mexico. 

{Herichihu9  cyanoguttatua  B.  A  G.  Proo.  Acad.  Nat.  Sci.  Phila,  vU, «,  1954;  OUatliery 
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^■P         Family  XCVI.— POMACEN'TRID^. 

^^F  (The  Pamacentrokh*) 

I  Lif^broid  fishes  with  the  body  short,  deep,  compressed,  coveretl  witb 
Bteuokl  scales;  lateral  line  waiitiug  posteriorly 5  moutli  moderate,  usu- 
Blly  with  rather  strong  teeth;  vomer  and  paUititieii  toothless;  nostril 
Hu^le  on  eai!h  8ide^*  nearly  round;  preoperele  with  its  posterior  edge 
Mr^€5ly  free;  dorsal  fin  sinj^le,  w;tli  the  si>rnous  portion  louder  than  tbe 
|bflt^  which  ijs  sitnilar  to  the  8oft  anal;  anal  wpiueH  2;  ventral  tins  tho- 
ra/cio^  I,  5j  the  anterior  rays  longest*  Lower  pharyngeals  fully  united ; 
^raiiehiostegals  5-7;  gills  3i;  slit  behind  the  Ust  gill  very  sujall  or  ob- 
Holi^te;  no  hibyrinthiform  appendage;  air  bladder  and  pseudobraneliia* 
BireH^lit;  gill-uierid>raues  free  froui  the  Lsthmns.     Vertebrie  12 -f-  H, 

■  f*i«$LeH  of  the  tropical  seas,  simdar  in  mode  of  lite  to  the  Chtttodontidw^ 
K*e4liug  on  small  marine  animals  and  plants  in  the  coral  reefs.  Genera 
HP  i  apecies  about  10(). 

^  Te^th  inciaor-like,  fixed,  in  one  series-  - .  -  - -  . .Pomackntru s,  ^^iS. 

«*.  T«s«tb  conical,  ui  2 or  more  seriea... - Chhomw,  326, 

■  3sl5.-POiVI4CENTR|i$  Loc^jJMe, 

^^^^^P  DmnoiHelles. 

^^^P  {GlffpMdfdan  La«.:  IIifpnifjH)p9,  Pamai^prio it ,  tintl  Eutchhtodui  Gill.) 

■I'^^^liivtitN  Hist.  Nat  Pi>isa.  iv,  50d,  1802;  tyi>o  CkmMon  [mm  Bloclu) 

■  Body  ovate^  deep  and  compressed;  thr  proiile  steep*  Head  moderate, 
B.liisarly  as  deep  as  long,  almost  everywhere  scaly.  ^loiith  quite  small, 
H  ie^tninal ;  the  Jaws  equal ;  both  jaws  armed  with  a  single  series  of  com- 
H  pl^MiiiHl  teeth,  not-ched  or  not,  immovable.  Gill-rakera  long;  preop- 
H  Ofclid  entire,  or  more  or  less  serrate;  ]ii'eorbital  serrate  c>r  entire. 
H  i^i^en  large,  strongly  ctenoid,  the  lateral  line  running  parallel  with 
H     U^  bac^k  to  neiir  the  end  of  the  dorsal  tin,  at  w*bieh  [)oint  it  ceases, 

■  l>i>wal  ttn  continuous,  with  12  or  13  low  stout  spines*  the  soft  part 

■  tfiure  or  less  elevated,  its  last  rays  gradually  shortened;  anal  II u  sim- 

■  (lor  to  soft  dorsal,  w^ith  two  s[|ines,  of  which  tlie  second  is  UHich  the 
H  Mrg^r;  dorsal  spines  with  a  sheath  of  large  scales,  the  membranes  of 
r     both  dorsal   and  anal  covered  high  up  with  small  scales;  caudal  flu 

I  I  Ills  Ckklidw.    All  other  AcaHikopUfH  Uave  two  nasjl  oponiags  on  esicli  i$ide, 

■  Bulb  Nat,  Mu8.  ^o.  10 39 
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dceply  forked.    Branchiostegals  5  or  6.    Species  nameroas  in  t] 

ical  seas.    (rcD/xa,  operculum;  xsurpov^  spine.) 

a.  Preoperclo  serrate^  at  least  in  the  adalt.     (Pomaoentnu,) 

056.  P.  leucostictns  MUller  &  Troschel. 

Dark  brownish  above,  yellowish  green  on  the  sides  and  belly, 
on  the  tail  and  caudal  fin ;  numerous  roundish  bluish- white  spotf 
head,  back,  and  soft  portions  of  the  dorsal  and  anal  fins,  the  dot 
less  numerous  on  the  sides;  sometimes  nearly  uniform  brown, 
unspotted ;  no  si)ot  on  the  back  of  the  tail ;  a  white  dot  on  the 
the  last  anal  rays ;  young  with  an  ocellated  dorsal  si)ot  ami  corn 
blue  bands  on  the  snout;  upper  profile  of  head  arched ;  suborbil 
minutely  denticulate  posteriorly;  preopercle  serrulate;  lower  1 
preopercle  sciily;  upper  and  lower  teeth  nearly  equally  broad, 
caudal  forked,  the  lobes  rather  pointed.  Depth  2|  in  total.  I 
15;  A.  II,  13;  scales  3-28-9.  (GUnther.)  West  Indies,  north  t 
Florida. 

(MUller  &  Troschel,  Schomburgk's  Barbad.  674 ;  Giinther,  iv,  31 ;  Goode  * 
Proc.  U.  S.  Nat.  Mus.  1879,  338.) 

^a.  Preopercle  entire. 

b.  Teetb  entire,     (ffypsypops*  Gill.) 

:9''(7.  P.  riibicundns  (Gnl.)  J.  &  G.—Garibaldu 

Uniform  deep  scarlet,  nnmarked  ;  edges  of  fins  dusky.  Bod> 
and  deep,  elevated,  compressed,  constricted  behind  the  dors;il  an< 
the  caudal  peduncle  short  and  deep ;  head  higher  than  long,  the 
l)ital  i:.ud  suborbital  regions  being  unusually  deep ;  preoiM*rcle  < 
cheeks,  oi^ercles,  and  top  of  head  scaly;  mouth  small;  lips  thick; 
compressed,  naiTOw,  blunt  and  entire,  in  a  single  row,  dark  at 
gill-rakers  short  and  tiexible ;  preorbital  anteriorly  as  wide  as  th 
cheeks  with  5  or  (J  rows  of  rather  small  scales,  oiKircles  with  is 
rows  of  larger  ones;  lips  thick,  the  lower  witliout  frenuni;  so 
rather  high;  i)ectorals  reaching  nearly  to  vent.  Head  3 J  ;  depth  1 
XII,  1G-,  A.  II,  15;  scales  5-30-13;  Lat.  1.  on  21  scales.  L.  12  i 
Coast  of  California,  south  of  Point  Concepcion ;  abundant  about 
islands. 

((ili/ifhiitodon  rubicunduif  Girard.  Proc.  Acad.  Nat.  Sci.  Pliiln.  lf^54,  148: 
^Muda  (ilhithcr,  iv,  58:  Ihjptii/pops  rubicundt-s  Gill,  Proc.  Acad.  Nmt.  8ci. 
•21f<.) 
bb.  Tit»th  cni:irj;inato.     {GIyphidodon\  Lac<^iM>de.) 

•(iill,  Proc.  Acad.  Nat.  Sci.  Phila.  18«l,  1G5:  tyiw  Gljfpki§oi»m9m 
bi};li;  vtto,  below;  r^^*,  eyo;  in  alliiKion  to  the  high  saborlliti] 

t  Olyphinodon  Lac^pcAe,  lUftt.  Nat.  Poiwi.  iv,  548, 1608: 
Lac.  =  Chorf odon  soxatilU  moc\i.    ^y X^xpU,  itfAx3k\  4Uv 
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9511.  P.  f'oncolar  (GUI)  J.  6t  C. 

Dark  olive,  witli  5  or  C  vague,  dark  cross-bmids;  pectoral  with  a 

tapering,  black  tniusverse  line  at  ba»e.      huerorbital  space  convex, 

iritlcr  tliftn  orbit;  bi-emlth  of  infraorbital  ring  twotbirds  tbe  greatest 

breadUi  of  the  preorbital.    Teeth  mther  broad,  deeply  Dotcbed,    Depth 

if.     1).  XII,  12;  A.  II,  9;  mu\m  3-25^10.     (GiintJier.)    Both  coasts  of 

5titnU  America,  north  to  FU>rida  Keys. 

^iCH9cki«tmliM  f^tacohr  Gill.  Trw.  AotuL  Nat  Sci.  Phila,  1S62,  Mr»:  Gltfphidodon  con- 
GUutlier^  iv»  37 :  GlyphUhlon  eancahr  Goode  &  Beaa,  Pmc,  U.  S,  Nat,  Miw,  187*J| 


F,  i«aiiaUIK  (Linn.)  J.  &  G.— rotr-jwM;  Mojnrra. 
Oreeuish  olive;  head  and  fins  dark;  body  with  5  or  C  Mack  cross- 
^iiciH,  which  are  mther  narrower  than  the  interspaces;  the  first  from 
origin  of  the  doiwd  to  the  i)e<'U>ral  fin,  the  second  downw^ard^  from 
►tarth  and  fifth  dorsal  spines,  tlie  third  from  the  ninth  and  tenth  dor.sal 
sf^iiies  towjird  the  vent,  the  fourth  from  end  of  Hpinous  dorsal  to  middle 
o'P  Anal,  tlie  fifth  below  the  end  of  the  soft  dorsal  and  continued  on  tho 
P<*sterior  rays  of  dorsal  and  anal;  a  faint  sixth  bar  at  base  of  caudal. 
^c>i1t  dorsal  and  anal  fins  jiroduced,  the  fourth  and  iifth  rays  of  dorsal, 
aod  the  fifth  and  sixth  of  anal,  longest  Eye  rather  large,  about  an 
lt>Yi^  as  »nout.  He4id  mther  short,  3J  iti  length;  depth  IJ.  D.  XllI, 
r  -A-  II,  1.'^:  Lat,  h  27;  pores  on  21  scales.  Tropical  seas  of  Amer- 
;  occasional  on  our  South  Atlantic  coast. 
l^h4Kt&tUni  ttuatitin  Linn.  Syst,  Nat.:  Glifphidodoti  stimtitis  Gilutlier,  iv,  35:  Gljfphi' 
muatilU  Gcx>de,  Bull,  V,  S.  Nat.  Mu».  v,  38,) 

S;HI.— CMKOmiS  Cuvior. 

( Hdia$ttM  Cnv.  Sl  Vnl. :   Furcaria  Pony :  Ajfrenn  Cooper, 

'^  't^r, M6inoireft  iln  Miif*.  <f  Hmt.  Nat.  WIS:  type  Sparm  chrom'm L.  =  CA«>mii caittaiea 

RiftAa^  of  tho  Medit^-nanennO 

^ody  rather  deep,     Preopercle  entire.     Mouth  small:  teeth  small, 

***ic^i,  in  two  or  more  series,  the  outer  larger.     Scales  rather  large, 

**"*^*  in  a  longitudinal  series.     Dorsal  lin  with  12-14  sjiines,     iirunchi- 

*^^Ral»  normally  5*     Pyloric  cti^ca  2,    Gill  rakers  long  and  slender, 

^Uicftl  RCiUj;  species  numerous.    (yjtt*!*U  the  ancient  name  of  9ome 

'*^  lirobubly  a  Scia^noid,  from  yj*(f*M^  to  neigh,  from  the  noise  made 

^  ^Jie  tlsh;  akin  to  our  names  Grunt^jr,  Croaker,  Drnm,  llog  lish.) 

^^tV  slaty  blackish,  with  violet  lustre  above;    some  of  the  scalei* 
***  tt  greenish  spot  or  edging;  fins  bluish  black;    posterior  part  of 
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body  witL  i»m;ill  roiuul  browu  spots,  which  form  more  or  1c*j*  n*giila? 
series;  soft  dorsal  and  caudal  densely  spoUed,  Body  oblotiij,  «ouu^ 
what  regularly  elliptical  II(*ad  bUml,  short,  and  deep,  the  profile  ah 
Toptly  descending  to  the  snout.  Lips  thick,  the  lower  withoat  freniim. 
Teeth  uiotlerate,  conical,  in  uboiit  two  serie.^,  the  iutier  vijry  fimalL 
Cheeks,  opercles,  tmd  top  of  he^id  scaly.  Spines  still'  and  low.  Cau- 
dal forked;  pectorals  and  ventrals  lijng.  Head  4;  depth  2^,  D.  XII, 
lli  A.  II,  10;  sci^les  4-29-1(^5  18  in  course  of  lateral  line;  L.  0  iuehes* 
Paeiflc  coast,  north  to  Point  Coucepcion;  not  rare. 

(Agrcgia pHnctipbmiit  Coopur,  Proc,  Cttk  Acad*  Njvt*  Sei.  IHMI,  73.) 
dm.  C*  iiisolateis  (Cuv,  &  Val.)  J.  &  G. 

Dark  brownish,  with  inetalh'c  reflections;  each  sc*ale  on  the  head  and 
anterior  part  of  the  body  with  a  blue  spot;  young  with  two  blue  lines 
along  the  forehead  conv^ergent  on  the  snoutj  and  with  a  black  spot  im- 
mediately behind  the  dorsal  fin.  Caudal  tin  emarginate,  witli  rounded 
lobes.  Second  anal  spine  more  than  half  the  length  of  the  bead;  dor- 
sal spines  high;  veutrals  long;  pectorals  niodenite.  Depth  2;  D.  Xlll, 
12;  A.  11,  12 ;  scales  2-28-U ;  cceca  2.  West  hidien^  north  to  Southern 
Florida. 

{Urtiamfi  inwlatus  Cuv.  &  VaL  v,  494  :  Heli(i4tcit  inholatH«  Giinther,  iv»  61* ) 


Family  XCVII  — I<:PinPPID.E. 
(The  Aiiffeljishet.) 


I 


Body  compressed,  usually  greatly  elevated,  the  anterior  protile  ste^p. 
Scales  moderate  or  small,  ctenoid,  densely  covering  the  soft  parts  of  t:ltt5 
vertical  fins;  lateral  line  present,  following  the  curve  of  thebai'k,    Ma»«^'^^ 
small,  teriainal,  horizoutal;  i)remaxinanes  protractile;  maxillary  sli*>^^ 
without  supplemental  bone,  partly  slipping  under  the  preorbital;  j*^* 
with  bands  of  slender,  pointed,  movable,  brush  like  teeth;  pnHipc"** 
usnilly  very  finely  serrated;   gill-niembrnnes  broadly  attached  la 
isthmiis,  the  openings  ivstricted  to  ^he  sides;  branch iostegals  0  o* 
pyloric  cojca  fe  w ;  gill-rakers  very  short ;  pseudohmnehiie  pix>.'$ciil^    i -^ 
sal  fins  2,  somewhat  connected;  the  first  of  8  to  11  opines,  whiclk 
depressible  in  a  groove;  soft  dorsal  anil  anal  fins  anteriorly  high,  €^^ 
bases  thickened  by  the  scales ;  anal  spines  3  or  1,  short ;  catida  ^ 
tmne^ite  or  nearly  so;  pectorals  short;  ventrals  long,  thoraiit^  ^ 
air-bla4ider  large,  commonly  bifurcate  in  front,  aud  with  two  «sle^* 
horns  behind.    As  here  understood,  a  group  of  4  genexB  and  abot"* 


llill     I    nil  llil 
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l^^^^i^^ly  related  to  tbe  ChiviodonU^  but  saiil  to  :$bow  im]>Drtaut 
■■■Bnceii  ill  the*  skeletou.    Fishes  mostly  of  large?  «ixe,  in  warm  stuis, 
^PSltneM  euteriu^  rivera. 
^fqmami^iu^m  part;  gcncm  Sktatopka^ait^  Ephippuitf  and  Drepanc^  Giinrlicr,  11,  57-65. ) 

Hli&al  »piti€»  3;  ilonal  ft]nti4»  H  ar  1>,  tlic  tliinl  prolcmged ;  prr^ALc  xcrj  steep:  ttciUcs 
■  muisiii .* CiUiToDirTiirtrs,  :*"i7. 

^^^^  897.-CtI^T<>DBP'rGitrS  Lac(5pMe. 

^^^^^■^  {ViUepUippm  GilL) 

BOily  njlicb  e1evatt*tl  iind  (':>!iipr('ss<:'il,  its  oiulmt'  iieariv  orhirniar,  tlie 
^^lor  prnfilL'  niMrly  vcrticiil,  Si^ales  Hmall,  o^-70  in  the  course  of  the 
^ral  line*  Jaw8  about  equal;  uo  teeth  on  vomer  or  palatines;  teeth 
■lAWH  Hlerider^  somewhat  movable;  preojiercle  finely  serrulate.  Bran- 
■«  tls  0.     Dorsal  (in.s  2,  Homewhat  connet'tcd,  the  llrst  of  usually  1* 

|ti„  _..  .iic  third  of  which  i«  elongate;  anal  spinen  .%  nmullj  the  necond 
ftloiigfSHt;  ventral  with  a  large  accessory  scale*  Pyloric  cojca  4-0. 
Berienti,  diHtlii^ui.shi*d  from  the  Asiatic  genus  EphippUH  by  tho  very 
mth  sntaller  »cak\H,  {j^air^^my^  Clia^todon;  Jt^,  two;  -rcpu^,  tin,  the 
■iii&l  being  divided.) 

BniyiAb ;  »  dunky  band  across  tbe  eye  to  tlie  throat;  asec^ond  niinitar 
|fitl,  broader^  beginning  In  front  of  the  dorsal  and  exU*nding  across  the 
|kt5  of  (lie  fHTUaal  to  tbi^  l»elly;  a  thinl  band,  nan*owcr,  extcmling  to 
m  middle  of  the  aidt?s,  from  t!u!  base  of  the  fourth  and  llftli  dorsal 
wu^s;  u  fourth  broader  band  fvoin  the  last  dorsal  si>ine  lo  rht*  uua] 
KieSf  Ike  remaining  bands  alternately  short  and  long;  nil  of  Wwsi* 
Kds  growing  obscure  and  disappe^mng  with  age;  vcntrals  bhw-Oi;, 
■jHcal  tins  low  in  the  young,  1al(;ate  in  tbe  adult.  Third  dur?<al 
HV  nearly  as  long  as  from  eye  to  edge  of  pi-cHjpercle,  its  membrane 
Kckiidi;  chin  with  a  row  of  pon^s;  preorbital  nearly  «s  wide  as  eye; 
fttor«il  considerably  shorter  than  ventral,  tbe  tirst  soil  ray  of  the  latter 
■miiIc»ii«.  Heail  3-3^;  depth  U.  I>.  VIU-l,  2(»;  A.  lU,  18;  Lat, 
^Hpieceen  4-6,  L.  2  feet.  Warm  seas;  imrtli  to  San  Diego  and  New 
Bici  ahttndant  on  our  South  Atlantic  coast;  an  excellent  foo<Misb, 
B|y  l^r?^  ^pecimens,  which  we  sn]»pose  to  be  old  individuals,  but  which 
H^^iut^ibly  l>e  H  diNllnct  species  (Kphlppn/t  f/ifpiH  i'uv.),  have  the  oc^ci* 
^^^B|t  and  anterior  iuterha?mals  doveloped  in  thick  Ix^ny  masses. 
^^^^^Hf/aftcr  BmiUMOiupt^  Icltth.  Diteuf^.  I,  \\  t.  4.  17ft2:  HhivimU^n /ttbtr  Gmv^h  ^yvt. 
^^^KB^i^^t  ^kmqnadixtUti  Omul  I  c   i  plUji|»iMgVgoui^wv\«t. 
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R^gno  Anim.:  Ephippus  giga*  Giiuther.  li,  61:  Ephippus  gigs»  Holbrook,  Idu&C 
107:  Ephippus  faber  Holbrook,  1.  c.  110:  Ephippnn  zonatM  Oinrd,  U.  8.  Pte.  K 
Surv.  110,  from  San  Diepo.) 


Family  XCVIIL— CH^TODOXTIDiE. 

{The  Ch(vtodonU.) 

Body  strongly  compressed,  elevated,  suborbieular  iu  oatliiie,covi 
with  moderate-sized  or  small  scales,  which  are  finely  ciliated  or  » 
smooth ;  lateral  Hue  present,  concnrrent  with  the  back,  not  extendin 
the  caudal  fin;  mouth  small,  protractile,  terminal;  maxillary  very  si 
teeth  slender  or  setiform,  often  extremely  long,  in  narrow  bands  ii 
jaws;  no  teeth  on  vomer  or  palatines;  no  canines,  molarR,  or  inc! 
eyes  lateral,  of  moderate  size ;  branchiostegals  G  or  7 ;  iMteadobrai 
very  large;  air-bladder  present.  Gill-membranes  more  or  less  att 
to  the  isthmus ;  gill-rakers  very  small.  Dorsal  tin  single,  oontinuo 
rays  sometimes  filamentous,  its  soft  part  as  well  as  the  soft  part  < 
anal  densely  covered  with  small  scales ;  anal  similar  to  the  soft  < 
with  3  or  4  spines ;  ventrals  thoracic,  1, 5.  Carnivorous  fishes  of  the 
cal  seas,  noted  for  their  singular  forms  and  bright  colors.  Geiiei 
more;  species  about  170,  most  of  tliem  belonging  to  Chcctodon  ai 
macanthus.     (Squamijninies  part,  Giintlier,  ii,  1-57.) 

(I.  Preoperculiini  without  npino  at  it8  aii«;lo Cii.fn«»i>i 

aa.  PreopLTculum  with  a  stroiij^  spine  at  its  aiigh^ Pomacantii' 

32§.— CII.ETODOIV  Linuii>U8. 
(Saroihrodua  Gi\l :  Tetragonoptrim  Bleoker. ) 
(LiniiJuiiH,  Systenia  Natunr,  x,  175^:  typt*  Chatodon  capiMratun  L.) 

Body  sliort,  deep,  very  strongly  compressed,  esi>ecially  alwv 
behind;  head  small,  compressed,  almost  everywhere  scaly:  mocti 
small,  terminal,  the  jaws  provided  with  long,  slender,  liexible.  \\ 
like  teeth ;  pre^perculuin  entire  or  nearly  so,  without  spine.  Dop 
single,  continuous,  not  notched,  the  spinous  part  longer  tliao  tk 
l)art,  of  about  13  spines;  last  rays  of  soft  dorsiil  usually  rapidly 
ened;  caudal  peduncle  short,  the  caudal  fin  fan-shaped:  anal  ami 
soft  dorsal,  preceded  by  3  or  4  strong  spines.  Body  covered  witk  I 
large  ctenoid  si^^iles,  somewhat  irregular  in  their  ininifciMCrt 
lateral  line  curved,  high,  parallel  with  the  back.  Gill-openyigi  1 
narrow,  the  membranes  narrowlyjoined  to  the  istbuias;  bnad  I 
0.     A  very  large  genus  of  singular-looking  flslieSy 
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liarjis. 


^^;  most  of  them  have  the  body  crossed  by  transverse  black 

{4*»irr^^  bristle;  (^<^wv,  tooth,) 

C  inaculoclociiis  (Gill)  J.  Sc  G. 

Olivaccoua, darker  above;  a  dark-bi-owii  band  from  beginning  of  dor- 

ftal  Alt  obliquely  forwards  thmngh  eye  and  acrovss  the  cheeks;  u  second 

hjir  begiimiuj^  in  a  blotch  on  soft  dorsal,  runs  V(?rtically  across  the  hotly. 

Body  aiiborbienlar,  closely  coin  pressed ;  prolile  steep,  concave,  the  short 

»Doat  [)rojei^ting ;  mouth  very  sinaU^  maxdUuy  not  reacliiug  the  vertical 

from  the  author  nostril;  caudal  peduncle  very  shorty  laterallinejbegi!i- 

Jftiiig  »t  upper  angle  of  opercle,  runuing  obliquely  upwards  to  opijosite 

^Mlie  biise  of  soft  dorsal  and  then  decurved,  ending  opposite  extremity 

Jf  mft  dorsal,     Hr^ad  2^  in  length;  depth  U,     D,  XU,  1I>;  A,  HI,  17. 

^^tljiiitie  eoattt,  rare. 

(S^r9thr0di$ii  nMcuhcimeimitQiW,  Proc.  Acai,  Nttt.  Soi,  Pbila,  1851,09.) 

St^.-POMACAIVTIirS  La«^|Me. 

' C'AcrfoffcMi ,  Holaeanthun^  mid  Acnnth&ckrrtjdon  Blt*eker.) 
ie,  nittt  Nftt,  Poim.  iv,  517»  1H0*2:  type  Chtrtodon  itrctmim  L.) 

•^This  genus  dillers  from  Cliwtodon  chiefly  in  the  presence  of  a  strong 

%j^m  wie  at  tlie  angle  of  the  preopercle.    Body  much  compressed  and  ele- 

's^€:<^I;  dorsal  fin  entirely  scaly^  with  8-15  si>ines;    the  anal  with  3; 

-*^les  nnHlenite  or  small;  branch  iostegals  6;  air-bladtlcr  with  1!  poste- 

horns ;  pyloric  cxi?ca  numerous.     Species  numerous  in  th*^  tropiciil 

Many  of  them  are  brilhantly  colored,    (^eafia^  operculum  ;  aKavOa^ 

***      t><ir*ttl  dpi  ties  12  to  15.     (Holm'aHlhnjf'  Lac.) 

^-^.  1**  c*itlar]»  (Linu.)  J.  Sl  G,,^jNfftI'jUh;  hahiUta. 

I^njwiiish  olive^  each  scale  with  u  cres^Lent-shaped  mark  of  lighter; 
•«^t*^  with  a  dark-brown  spot  ocellated  with  blue ;  chin,  base  of  pectond. 
^^^ers  and  spines  of  opercle  and  preopercle  bright  cobalt  blue;  fins 
■tlj  blue  and  yellow.     Bmly  oblong,  compressed  and  elevated;  mouth 
^temij^jj,  scales  ciliate;  soft  dorsal  and  anal  with  the  anterior  rays  pro- 
*^U.c;^l  xi\  long  streamers.    Hea<l  4  in  length ;  depth  about  2.    D.  XIV, 
i*^^  9    A,  in,  20;  scales  8-d0-30.    West  Indies,  occasional  on  onr  South 
l^^^l^ntic  coast. 

C  C^hirhnhn  riliarUt  LiDD.  f»y«t.  Nut.;  IJoJaeanthu4  eiUarig  Lactfp^<1e,  HUt.  N.it,  Foim. 
I  jT^  S«7,  iKtiV:  Ilolacanlhus  ciliaHg  Q\inth0T,  ii,  46:  HolacanihuB  dliaris  Gooda,  BuU.  U, 
r*  *^^.  Mil*,  v,4a,) 

'  t^iilc^p^Ii*,  Hittt,  Nat,  Poiss.  iv^  B2S:  type  Ckatodom  tricolor  Bloch.    ( oAoV,  complete; 


I 
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an.  Dorsal  spines  8  to  11.     (Pomacanthuf), 
965.  P.  arcuatus  (L.)  Lac. 

Dark  brown,  anteriorly  plain;  lower  jaw  pale;  each  scale  witliadii 
spot  and  a  whitish  edge;  young  with  yellowish  vertical  bands, 0011 
times  spotted  with  black;  base  of  pectorals  sometimes  yellow.  Seal 
on  body  small,  Urm;  large  and  small  ones  irregularly  mixed.  Hcadv 
shagreen,  formed  of  rudimentary  scales.  Dorsal  and  anal  extrem 
falcate,  the  anterior  soft  rays  two-thirds  the  length  of  the  body  in 
adult;  dorsal  spines  very  low;  last  anal  spine  long.  Month  sm 
gill-rakers  short;  gill-membranes  very  slightly  joined  to  the  isth: 
mesially.  D.  IX,  30;  A.  HI,  24;  Lat.  1.  80-100;  cceca  15;  vert  1 
14.    Wfst  Indies,  north  to  Garden  Key,  Florida. 

{ChcBtodon  arcuatus  L.  Syst.  Nat.:  Pomaoan  thus  par  u,  cingukitms^  quimquectmctm 
arcuatus  Cuv.  &  Val.  vii,  202-211 :  Pomacantkus paru  GUntheFy  iii,  55.) 

Family  XCIX.-ACANTHURID^.* 

(The  Surgeons.) 

Body  oblong,  compressed  and  usually  elevated,  covered  with 

small  scales;  lateral  lino  continuous.  Tail  armed  with  one  or 
movable  spines  or  bony  plates.  P2yo  lateral,  hi{j:h  up;  preorbital 
narrow  and  deei).  Nostrils  double.  Mouth  small,  low;  each  jaw 
a  sin<:jle  series  of  incisor-liko  teeth;  vomer  and  palatines  toothless; 
maxillaries  somewhat  movable,  but  not  protractile;  maxillary  s 
•i'ill-rakcrs  obsolou*;  pseudobranchiie  lari^e;  gills  4,  a  slit  In^hinc 
tburtli;  j^ill-membraues  attaclie<l  to  the  isthmus,  the  openings  thi 
strirted  to  the  sides.  A  single  d  rsal  liii,  with  strong  spines,  th< 
]ions  part  of  the  tin  about  as  long  as  the  soft  part;  anal  tin  sin 
shorter;  ventral  fins  present,  thoracic,  mostly  I,  5  (never  I,  4,  I. 
TeuthidUhv),  Pelvic  bone  long,  evident  thiough  the  skin,  as  in  Balh 
witli  which  group  the  Acanthnridcv  have  numerons  atlinities.  Pj 
(!(i*ca  rather  few.  Air-bladder  large.  Herbivorous  fishes  of  the  tro 
s<*as;  genera  5  or  more;  species  nearly  80,  most  of  them  belougii 
AcanthuruH, 

(Jcro/iiiriV/a' (iliiit her,  iii,  3o().) 

a.  Tail  with  a  inovnhh^  lancot-likc  s])ine  on  eadi  side;  incisors  sennTe. 

AC4KV 


•CaUed  Tfuthididw  in  t\w  key  on  paga78» 


100.  TRACHYPTERTDJS, 


^^^^H  a»a.- AC  A  MX  H  V  U  VS  Bloch  dt  Schneider. 

^^^^^^H^  (Jcfvnitrm  Othr*;  yming,)  S 

(Fomlt&l;  Bloch  &  Selmeltlcr,  Ichthyol.  1801,  *ill:  tyi>e  CWlotfon  cAi>tti*f?M«  Bloch.) 

Bodj  vvate  o'jIouj:^  compressed,  covered  with  mioiite  ctenoid  Hcales. 
l^Ioutli  ratlier  small,  with  broaad  lobate  or  serrate  incisorsy  which  are 
ftoine times  movable.  A  movable  mma  in  a  groove  on  ea-c^L  side  of  tad. 
One  dorsal  fin,  low  aud  kmg:,  with  7-0  (sometimes?  fewer)  spines;  usually 
a  prtH^umbeut  si>me  before  the  dorsal ;  anal  with  2  or  3  spines*  Ven- 
tral rays  I,  5.  Caudal  emarginate*  Gill  openings  moderate,  oblique, 
Heparated  by  a  broad  iHthoms;  opereuliim  very  nbort;  preoperele  ob- 
liV|at%  wiih  entire  edge.  Brancbiostegalii  5.  Intestinal  canal  elongate, 
Ferlebne  0+  13.    (»««v(?a,  spine  ^  duftu^  taiL) 

^B^^tf  A*  ihiriirRUii  BL  &:  Si:hmSvrgtoft'f)th;  Doctw-Jish, 
I  3r«>wiiish;  ojjercle  wltli  a  black  margin;  gometiines  a  whitish  band 
A€3X0H8  tail  at  base  ol  caudal;  sides  with  dark  transverse  bands;  vertical 
IM  MB  8  with  oblique,  parallel,  dark  streaks.  Body  oblong,  compressed, 
l^WM^l  not  greatly  elevated;  protile  little  convex,  somewhat  undulated. 
^^^5^?ticid  fins  high;  caudal  moderately  emargiuate.  Head  M  in  length; 
S«:^jfith  2.     I>,  IX,  23:  A.  Ill,  23.     West  Indies;  occasional  northward, 

<.  JllcK-K  ^  Sehrii-ithT.  211  :  GH  tit  her.  iii,  :i;2l»,  in  purt;  Vovy,  Annies  Soe,  llbt,  Nat. 

•^^  7»  A*  ca*riilc*us  Bloch  6i  Sohueidcr. — Blue  Surfft^on;  Barhcra, 

3C»eep  bluish  brown,    with  iindidating  pale  blue  kui.uitndinal   Hues, 
''H^:ieeially  un  the  dorsal  and  anal  fius,  where  they  become  straight  and 
^Xiqias     Upper  profik^  of  suont  slightly  concave.    Caudal  fin  more  or 
■^^  deeply  forked,  the  lobes  borderetl  with  pale  in  the  aflult;  caudal 
*S  lie  glassy,  am ber-eolored;  ojjcrtdes  striate.    Body  very  ileei>.    Depth 
i     Mil  length.    D.  IX,  2-*;  A.  II  1, 25,   West  Indies;  occasional  northward, 
<  MMw^j  Sl  Schneiiler,  lt<)U'il4;  Tory,  Aiml.  Soc.  Hiat.  Nat.  Espftjujn,  l%sa,'J44:  Aain* 
*•  **««  nifjriranH  f<^HNlt%  BnlL  U,  S»  Nut,  Muh.  v,  4'i  (not  of  L, ):  Amnthnritti  iwruleu$ 

Family  C— TR.VCHYPTERI1).E. 

( Jlie  Kinff'O/'thC'Herrin^s,) 

iBody  elongate,   strongly  eomi>ress<Ml,   naked,   the  skin   smooth  or 

**"ickly.     Lateral  line  present.     Head  short,  tlie  mouth  rather  snndl, 

^^*^unal,  with  feeble  teeth;    premaxillaries   protractile;   opereles  un- 

^■^xjinL    Eye  large,  lateral.    Branchiostegals  0.    Gill-membranea  sepa- 
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rate,  fn^o  frora  the  iHthmus;  gill«  1,  a  slit  beliind  the  fourth.  P8***ndch 
braiicJiiii*  wi'll  ihni^loped,  in  a  yxjuch  rornied  by  a  fold  of  the  nuiemi^ 
membrane.  Dorsal  liu  siugle,  ext43udm^  from  the  head  to  the  tail,  it;* 
rayn  all  techuically  spinous,  being  neither  articulated  nor  branched* 
but  all  ver>'  soft,  flexible,  and  fraple;  anal  flu  wanting;  xiectorala 
short;  ventral«  thoriicie,  the  rays  eloujjfate,  otten  less  than  I,  Ti  in  mii:i- 
Wr;  caudal  fiu  either  rudiiaentary  or  else  divided  into  two  part^,  the 
upper  and  larger  fiin-shaped,  directed  obliquely  upward  from  the  hWii- 
der  tip  of  the  tail.  Bones  very  »oft,  the  muscles  little  coherent.  Py- 
loric cceca  verj''  numerous.  Vertebra?  in  large  number.  Deep-nea  fishes, 
often  of  large  8ize,  found  in  most  Trarm  seas.  Their  extreme  fragility 
renders  them  rare  In  collections,  and  the  species  are  little  kuo%ris^ 
Genera  3;  species  about  15,  They  have  no  intimate  relation  with  any 
other  of  our  families. 

i  Track  If pitTKkt  Giliitlier,  iii,  3tlO-31l.  ) 

a.  Ventral  fins  well  dcvetupeil;  onndal  present,  not  in  tbe  Itaca  of  th«  axis  of  the 
Uody -.----- .^-Tkachyptkrcs,  331. 


»31.— TRA€HVPT£Rrs  Ootmn. 

Eingof'the-IIerringit, 
(Gouao,  HiBt.  Poiss.  1770,  104:  type  C^&la  track tfpU^ta  Qmel.) 

This  genus  is  characterized  by  the  weJl-dereloped  rentral  flns,  com- 
posed of  4-0  branched  rays  each,  and  by  the  presence  of  a  long  fan 
shaped  caudal  fin  extending  olilttpiely  upward  and  bat-kward  tmui  the 
end  of  the  long  and  slender  tail;  lower  lobe  of  the  fin  little  developed; 
tlie  anterior  rays  of  the  dorsal  fin  are  nsually  elevated,  and  separated 
by  a  notch  fiom  the  rest  of  the  fin;  the  fin  rays  and  the  lateral  line 
are  oft4?n  armed  i;\ith  ijrickles.  Deep-sea  fishes  of  large  size,  {rfntj^u^j 
rough;  rr£/j«>,  fin,) 

Bright  silvery,  with  three  large  round  black  8|>ot8  l>elow  tlie  doi 
fin ;  a  fourth  near  the  abdominal  edge,  a  little  below  the  flnit  of  the 
back.  Anterior  rays  of  the  dorsal  flo  elevated;  the  longest  niy«  of  the 
posterior  part  of  the  dorsal  nearly  as  deep  as  the  body;  donsal  rays 
rough,  a  small  spine  at  the  base  of  each  of  them;  caudal  fin  with  tbe 
erect  lobe  well  developed,  its  outer  rays  longer  and  stronger  tlimi  ihe 
intermediate  rays;  rays  of  the  lower  lobe  short;  skin  prickly^  tin;)  lat- 
eral line  armed  with  small  bony  shields,  each  provided  with  a  spiut*. 


I 


ji 


lA^J 


jBii^d  7;  dvpth  7.  D*  7,  liil)  to  19(1;  C.  0-a;  P.  U;  V.  7.  {GUnther,) 
VVeijicrilml  hoiu  Valparaiso,  ChilL  A  y*>uug  «pt*ciiiieD  exaruiiied  by  ua 
fttitti  Saiihi  Cruz,  CaL,  a^r^^e*  fii  e«<i5titttil  re-speots,  except  tUat  the  skiu 
^«^ntin?ly  iimootU*  Tho  prickles  are  parliap.s  actpured  with  ajj^e,  atliur- 
"^1%*  otira  may  b«  a  ilitiereut  npecie^.  Two  specimens  of  Trachi/pterm 
tmvi!  n\m  been  taken  in  Pugt^t  Sound,  but  tb4*y  ha\e  not  been  preserved. 


Family  CL— ICOSTEID.E, 

(The  RonquiU.) 

Bnd,v  oblong,  compressed,  naked  or  eoveretl  with  «mall  ctenoid  or 

fcycloid  scale;*.     Htnid  tnoderatt%  not  ext:^rnally  bony^  tlie  »ij>ercle«  an* 

ruit-Hi.      Mouth  moderate,  terminal;  ])r<*maKiUary  protractile  or  not; 

liixillary  moderate,  without  supplemental  bone.    Tei^th small,  in  binds 

ill  ifiiugle  series;  vomer  and  palatines  wttL  or  witliout  tei'th.    No  b:ir- 

Lower  (iliaryngeals  separate.     Hranrhiostepfali*  (i  or  7.    GilLopLMi* 

1^  wide,  the  membranes  tree  from  the  isthmus;  gilln  4,  a  slit  beln'nd  tho 

^urtli;  g:in  rakers  slender.     Pseudobrauehije  larf^e.     Pyloric  c«iica  few. 

Lir-ldmlder  present.    Lateral  line  present.    Dorsal  tin  verj'  lon^,  con- 

|titioii8^  without  distiru't  i<»pitie8;  anid  Iou^jt,  without  .spines;  caudal  fin 

-  '  r;  Ventral  fins  thoracic  or  subjugular,  sc(>arate,  but  very  close 

**r,  I,  4,  or  I,  5;   pectorals  rounded,  sometimes  lieshy  at  base. 

It  oornial,  without  papilla.    Skeleton  more  or  ie»s  soft  and  cartila- 

luooi^.    This  group,  as  at  present  constituted,  la  composed  of  three 

^ry  divers^e  genera,  each  of  a  siu{j:le  s]>ecies,  inhabiting  the  deeper 

^ttl4!i^  of  the  North  Pacitic.     It  is  probably  must  nearly  related  to  the 

faincanthidip^  from  which  it  is  distingumhed  by  the  presence  of  pyloric 

Hiul  by  the  uonlabi^id  dentition. 

\^i€-34i^*ida  Jofflau  &.  Qilbvxti  Proc.  U.  &.  StiU  Mua.  18^,  iMi,) 

fiodjT  nnkcfl,  liir«*ra1  Utie  anil  Hn  rnys  h<?««t  with  gmnea  of  s]iluale«!;  flkdetcm  not 
09nilt«il.     (  /rvM  tHn  w, ) 
\hh  Alf^hlzMtdrr  prt'sinir;  u^i'Xh  in  jawsoolv,  iu  single  «orU*«,  vary  fik-n<1<'r;  vcntrab 

Uiomcir,  I,  4;  cfiiulal  iK^auncle  sKniaet-... IcosTia'St  ♦'3*«** 

'9im]>  with  sikiaU  (wjUch;  iiosi»iuiiIeji;  ai  r*bl  ail  (U<r  wan  ting  «»rruiLiiuuatftry; 

t,  rV 
r,  i^I  '  (fly  ossifii^d;  latf^ral  liiH*  rm^dian,     {IHrhthftintv.) 

tL  ^W^  series,  minute,  bi  jaw*  only;  v»3utrttl>*  thoruHrf  r-andjil  pi>- 

I . .» * leicKTHYs,  aa3* 

8  i;  Intcml  line  near  tUi^  biR^k*     (KathymnjtferiHaf,) 

r.  Ti*Hli  tn  InMHlH.  TAtbc'r  strung,  on  j'sium^  vomt^r.  {itiliiiuH^s*  m\*\  [»haryugoulei; 

V.liernU  *nhtaLMiIrir:    .  runlii!    iMihitKl**   n,if    sl^Qdcl' .UArUY>lABii:U,    3Ji. 
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332.— ICOSTEUS  Lockington. 

(Lockiu^toii,  Proc.  U.  8.  Nat.  Mus.  ii,  63, 1830:  type  Icostetu  aiuffwiatiefu  Lockingtoo.) 
Body  oblong,  much  compressed  througliouty  the  head  thicker  thaii 
any  part  of  the  body.    Dorsal  outline  rising  rapidly  to  the  origin  of  the 
dorsal  flu,  thence  more  regularly  curved;  the  region  at  the  base  of  tlt^ 
dorsal  and  amil  strongly  compressed;  caudal  peduncle  slender,  wideoet/ 
at  the  base  of  thv3  fin.     Mouth  large,  horizontal;   maxillary  narroir, 
reaching  to  beyond  middle  of  eye.    Teeth  in  jaws  in  one  row,  slender, 
sharp,  closely  and  regularly  set,  those  in  the  lower  jaw  largest;  no  teeth    . 
on  vomer,  palatines,  or  pharyngeals.   Gill-rakers  flexible,  few;  gill-mefli-    j 
branes  separate,  fiee  from  the  isthmus.    Branchiostegals  6.    Psendo-    ; 
branchiae  well  developed.      Lateral  line  conspicuous,  continaoos,  d^ 
curved,  groups  of  small  spines  present  along  its  entire  length.  So 
scales  anywhere  on  body  or  fins.    Fins  rough,  with  small  spiuules*,  a 
series  along  each  vi\y^  dividing  as  the  ray  branches;  dorsal  fin  com- 
mencing above  the  axil  of  the  pectoral,  composed  of  50-GO  rays,  whick 
are  all  soft  and  flexible,  some  of  the  anterior  unbranched;  the  fin  low 
in  front,  increasing  in  height  behind;  none  of  the  rays  more  than  once 
forked;  anal  shorter  than  the  dorsal,  similar  to  it,  of  35-40  rays;  some 
of  the  anterior  jii)p:iriMitly  undivided;  caudal  fm  elongate,  fan-shainnl, 
the  middle  rays  j)ro(lu(?isl;  accessory  rays  numerous,  prociurivut;  i^v- 
torals  with  a  fleshy  base,  fan-shaped,  the  middle  rays  longest;  veutrals 
thoracic,  iuvscrtcd  Just  behind  the  pectorals,  narrow,  consisting  of  1 
short  subsi)inons  ray  and  4  long  soft  rays.     Air-bladder  large.    Ver- 
tebra*  numerous,  the  vertebral   column   extremely  fl(»xil)le    and  s«»iT. 
Cranial  bones  tolerably  linn;  bones  of  the  face  and  opeixdes  very  flex- 
ible.     Deep-sea  tishes,  from  the  Pacilic.     (£jzw,  to  yield,  submit:  "*rr£.v, 
boae — the  ^'entire  boily  being  cliaracterized  by  a  Avant  of  firniness,  a£ 
it  can  be  doubled  u^)  a-i  readily  as  a  i)iece  of  soft,  thick  rag.**) 

t>6.'>.  I.  Ii*»j^anit2ii*:is  L(>ckin;;t<)ii. 

Pellucid  yellowish  or  brownish,  with  purplish  spots  and  blotches  d 
irregular  foil!!;  the  spots  largest  above,  most  numerous  along  the  lat- 
**ral  line;  tlei-iliy  bases  of  caudal  and  pectorals  spotted;  tlii-oat  and  gilt 
menibmnes  with  dark  punctulations;  tins  dusky,  obscurely  Idotebed 
Longest  ray  of  dorsal  nearly  reaching  base  of  middle  caudal  niys,  Ejyv 
<>  in  head,  scarcely  half  the  length  of  the  snout  or  the  width  of  theii* 
terorbital  spac(»;  diameter  of  caudal  peduncle  aliont  5^  in  gi 
depth.     Ileiid  4;  depth  3.     D.  5l>-oo;  A.  37-40;  V.  I,4j  I^iit 
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'i|p?nF8)-    L,  about  12  iuclies.    Pacific  coai^t  of  United  States  j 
I  KiK*ciuieu«  known,  fioin  deep  water. 
(Lockiogloii,  Proc.  U.  S.  Tint.  Mus.  ii,  63,  1880.) 


35a*— ICICMTIIYI5*  Jr,rciu.u  ^  Gilbert, 

-ijMM  i).  i'rcK?.  IT.  S.  Nat.  Mus.  l*^8C»,  30o:  typi?  leichthjv  hckingtoniJ.  &  G.) 

lotii^arcs  not  elevated,  not  crompressed  at  tbe  bases  of  the  ver- 

lltcid  Una     Head  moilerate*    Eyes  lateiaU     Mouth  tenninal,  little  ob- 

Bqiie,  rith  small,  aharp  teeth  in  one  serie^  in  the  javrn  only.     Pn  uinx- 

'^* ''^     not  fH'OtiTKttile.    Gill  rnenibraiies  separate,  fixH^  from  ip»tiinms; 

v^  lon^,     PKeudobraiiehia*  pre.^ent.     Bnnithio.Hte^alH  7,     Body 

[eo¥or«il  with  *5niall  cycloid  scales.     Lateral  lino  continuous,  unarmed. 

libfteHof  fioH  tvithout  8|>inule8;  dornal  and  anal  tins  lon^  and  low,  com- 

I  of  8ott  rays  only  J  pectoral  fins  moderate^  their  lia.seB  tlnshy,  as 

Hem;  ventral  t^nn  small,  thoracic,  i,  5.     Pyloric  cteca  alxait  (t, 

Bones  all  very  llexible,  cartilajjinous.     Deep-sea  fishes,     (itxM^ 

>yWd  or  submit;  i^oh^t  fish — in  allusion  to  the  flexible  skeleton.) 

!#•  I*  lockfs)irtoiil  Jor.  &  GiUk 

[  Plain  hrf»wn,  paler  below,  somewhat  punctuhite*     Body  oblong,  some-" 

liat  coinpresHCil,  the  caudal  peduncle  rather  slender.    Head  naHlerule, 

ii|>rej!<tsed,  with  vertical  cheek-s^  rather  broad  and  slightly  convex  abovc^ 

» ssiout  abruptly  descendinf^.    Mouth  moderate,  little  oblique,  the  slen* 

maxillary  scai'cely  wi<leued  at  the  tip,  extendin;^  to  beyond  front  of 

jil;   anterior  e<li:e  of  the  luvmaxillary  on  the  level  of  lower  rim  of 

-J  lips  thin;  premaxillary  taiienng  backward,  not  forming  the  wliole 

ID  of  the  upper  jaw;  maxillary  behind  slipping  entirely  under  thf 

ibrunons  ed<;e  of  the  preorbital;  preorbital  rather  wide,  with  one  or 

Herie«  of  rather  large,  thin,  cycloid  scales  (other  scales  on  hea<l,  if 

k-^  iiow  last  on  the  typical  example);  Inver  jaw  prominenr,  projectini; 

intf  Included  at  the  sides.    Teeth  iti  jaws  only,  minute,  sharp,  closely 

evetily  set,  larger  and  less  numerous  than  in  Icosteim  (vnif/maticn^. 

latj^e,  lateml,  longer  than  snout,  4  in  head.    Cheeks  rather  wide; 

trcle  with  a  prominent  crest,  behind  which  are  some  radiating  mu- 

ivities;  the  bone  with  a  broad,  prolonged,  Hexible,  membranaceous 

b|^^Y«fred  with  radiating  striie,  each  of  which  ends  in  a  flexible  point* 

subopercle  rather  large,  extremely  thin,  and  each  croj*;<ie«l 

-4tri{e.    Branchiostegals  7.    Gill  rakers  long,  sh'mler,  shai-p, 

ind  moderately  stiff,  their  length  nearly  three-ftnirths  thediam- 

of  Hi  Scales  vorj'  Bmall,  »oit,  and  smooth,  covering  the  body 
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evenly,  but  becoming  smaller  below.  Lateral  line  nearly  straight,  ap- 
parently continuous.  Dorsal  fin  long  and  low,  beginning  nearly  mid- 
way between  the  vent  and  the  biise  of  the  ventrals;  all  the  rayiisoft 
and  articulated,  and  all  except  the  first  branched ;  first  rays  very  low, 
the  fin  gradually  rising  posteriorly,  the  highest  rays  3  iuhead,8one- 
what  scaly;  anal  fin  bimilar,  shorter,  beginning  slightly  in  front  of  tk 
middle  of  the  body  and  ending  just  in  front  of  the  last  rays  of  thete- 
sal;  caudal  broad,  fan-shaped,  on  a  slender  ])eduncle;  the  acoesMiy 
rays  numerous  and  procurrent;  base  of  i)ectorals  a  little  below  theftsii 
of  the  body,  their  outline  r()unde<l;  the  fin  short  and  small,  shorter  tliaa 
head;  vontrals  short  and  small,  thoracic,  placed  a  little  behind  {M- 
torals,  with  1  obsolete  spine  and  5  soft  rays,  one  of  which  is  slijiblly 
filamentous;  the  fin  3  in  head;  fin  rays  not  beset  with  spiuules.  Vent 
normal,  immediately  in  front  of  the  anal,  without  papilla.  Air-bladdff 
wanting.  Bones  sll  soft  and  flexible.  The  skin  not  thick  and  toagh,» 
in  Icostam^  but  thin  and  scaled.  IIea<l  5;  depth  4.  D.  40;  A.  28;  Lit 
1. 120.  L.  7i  inches.  Deep  water  off  San  Francisco,  Cal.;  one  spedna 
known. 
(Jordan  &,  Gilbert,  Proc.  U.  S.  Nat.  Miis.  ii,  305,  ISdO.) 

331.-BATIIV.TIASTER  Cope. 
(Cope,  Proc.  Amor.  Phil.  Soc.  l^lWi  type  Bath ymanttr  ttiguatus  Cope.) 

Body  rather  elongate,  moderately  compressed,  covered  with  smaD 
ctenoid  scales.     Ilead  rather  large,  subconic.     Eyes  large.     Mouth 
moderate,  neaily  horizontal,  the  lower  jaw  slightly  projecting:  lil* 
fall;    premaxillary    protractile,   not  extending    to   the    angU*  of  the 
month ;    maxillary   without   supplemental    bone,   not   slipping  xm^ 
the  narrow  preorhital.     Teeth  moderate,  in  a  canliform  baml  in  eac^   I 
jaw,   the  out(T  somt^what   enlarged ;   bantls  of  teeth   on   vomer  and   | 
palatines.     No  barbels.     Branchiostegals  0.    Gill-membranes  seaatly   | 
coniie(!ted,  free  from  the  isthmus;  gill-rakers  few,  very  short.    Pseiwlo- 
branehia*  large.     Clieeks  scaly;  rest  of  head  naked.     Operi-nlar  l«onrt 
niiarmed.    ^lucous  pon^s  numerous  on  top  and  sides  of  head.    l^l»*ral 
line  coiispicnous,  plaiHMl  high,  not  rejurhing  the  caudal  tin,  its  walw» 
littli*  eularge<l.      Dorsal    tin    long,  continuous,  moderately  high;  tw 
or  three  of  the  tbreiiiost  rays  inarticulate,  but  no  distinct  spines;  ttd 
tin  long,  similar  to  the  dorsal;  cauchil  convex;  pectorals  nither  broilt 
their  bases  extending  obliquely  downwai*<l  and  backward,  tbeir  n^ 
all  branched;  ventrals  slightly  in  front  of  pectorals,  I,  5,  doee  togelhci^ 
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K  the  inner  rays  longi'St  Skeleton  well  ossified.  Pyloric  cceea  few  (2  or 
H      3),    Xo  anal  impilhu    Nortli  Paelflc.    (tSaOu^^  deep;  /infi-rij^,  a  searcher,) 

H  OHvaceouSj  tinged  with  brown;  abont  B  round,  faint  bluinh  blotches 

H  ttlotiff  the  Bides,  e^ich  surronnded  by  rings  of  yellow  spots;   a  yellow 

■  Hug  around  t lie  eye  and  a  yellow  baud  idong  the  cheek;  fins  trauHhi- 
H  centy  the  anal  with  a  yellowish  stripe  and  a  bluish  edginj?;  dorsal  red- 

■  diuli  or  yellow,  with  a  dusky  bk>tch  in  fix)nt;  ventrals  dn«ky;  larger 
H  wfiecimens  nearly  uniiornily  dark.  Eye  birge,  abcnit  jis  long  a«  snout, 
I  ^  ill  head;  its  diameter  much  more  thiin  interoculiir  space;  maxdlnry 
H  exrending  to  below  front  of  pupil;  cheeks  closely  scaly;  rest  of  head 

■  cMttirely  naked;  a  narrow,  naked  «rea  in  front  of  dorsal,  bounded  by 
■l*i>^iris  of  n  I  neons  pores;  skull  with  large  rnucoiis  eavitieH  behind  the 
^^Jl'*?^,  which  arc  translucent  in  life;  scales  of  lateral  line  enlarged,  twice 
^^     f\ir  apart  as  the  others,    Dorsnl  fin  inserted  at  a  distance  behind 

tlm^  occiput,  less  than  the  diameter  of  the  eye;  pectorals  J  the  length 
^^  tilie  head;  fourth  ray  of  vent  mis  longest;  Aent  niuch  neiirer  snort 
1^1.^^  root  of  Ciiudal;  caudal  vertebra*  about  33.  ITcad  IJ^;  depth  Og, 
P-  ^1 ;  A,  33;  V.  I,  5;  P.  18;  Lat.  I  02  +  (J  (tubes);  scales  in  about  2(10 
Inverse  series,  L.  12  inches.  Alaska  to  Paget  Sound,  about  rocks, 
'xiter  of  moderate  depth. 
^^"*  »pe>  Proc.  Aroer,  Pbil.  Soc.  VhWsi.  1873,) 


Family  CII  (^0— LATILID.E.* 

{The  Blanqunhfi.) 

oly  more  or  less  elongate,  tiisifonn  or  compressed.     Head  subcon- 

^»    the  protile  usually  convex;  suborbital  without  bony  stay;  cninial 

^^?f4  not  caveritotis;  oi>ereidar  bones  armed  or  not*    ^louth  moderate, 

*^*iinal,  usually  little  oblique;  teeth  rather  strong;  premaxillary  usu- 

^*  %rith  a  posterior  canine;  premnxillaries  protractile;  maxillary  with- 

*^^   ^nppletnental  Imhic,  not  slipping  under  the  edge  of  the  preorbit^l. 

^*^«  4,  a  long  slit  behind  the  fourth.     Pseudobmnchia*  well  developed. 

**  ■^•membranes  separate,  or  more  or  les^  united,  often  adherent  to  the 

^^»tluus.    Lower  pharyngeals  sej>arate.    Scales  small,  ctenoid.    Lateral 

utic*  present,  complete-    Dorsal  lln  long  and  low,  nsnally  eontiunoos,  t!ie 

'^loiis  |H>rtion  always  much  less  developed  than  the  soft  portion,  but 

^er  obsolete;  anal  tin  very  long,  its  spines  usually  feeble  and  few; 


all 
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I  candal  fin  forkt'd;  tail  diphycercal;  vontrals  tlioracio  nr  sabatu'iir, 
I  I,  5,  iisiuilly  <'lose  together;  pectonil  fiius  not  very  broiul,  the  ra>»  all 
,^  branched.  Vurt*4tnii  la  increased  number  (3.">-50),  Pyloric  ec^ca  few 
I  or  none.  Fishes  of  the  temperate  and  tropical  Rea8,  man3'  of  Uiem 
reachin*^  a  large  size.    Genera  about  5;  i^iiedes  about  10. 

(Traehinld<r,  grojp  Phtympfdina  Gllnther,  ii,  2r;l-254.) 
a.  Dorsal  fln  continuous;    body  acaly;   uppor  j.awa  n?<ii;iii;    witii   [niHtt'nHr  cannir^it 

b.  Dorsiil  aiiil  auul  with  leas  thau  20  fwrt  rays  eacli. 
c.  An  udiposij  appendage  at  tlie  nape;  a  flt^hy  pro!on*ja-fioii  an  each  M^  «f  the^ 
I  labkil  fold,  extending'  backward,  behiud  angle  uf  the  matilli. 

L  LtlPIIOLATftt'f*.  tf^W. 

^B^  Dorsal  and  anal  ftna  etich  with  mot©  thau  Wmtt  rttys;  no  aJipoao  rtppt : 
^K      the  nape.. ..,,, L'AeLOLATii j 

H  Saj;^.— I^OPIIOLATILITS  6oode&  Ikim. 

I  (Goode  &  Bean,  Proo.  tJ*  S.  Nat.  Mas.  lt^9,  205:  type  L&ijltolatUut  fk^mitle<mti 
a.  &  B.) 

Thi8  genns  diflfers  from  Cmdoiatitm  and  agrees  with  LtttiluH  in  t 

small  nnml>er  of  dorsal  and  anal  rays,  and  is  distiugtn.»die<l  from  boi 

by  the  presence  of  a  large  adii>o.se  appendage  on  the  nape  and  by 

fleshy  prtjlonpition  upou  each  sitle  of  the  laViiuI  fold,  extending  bacT^H^ 
ward  lieyoud  the  angle  of  the  raoiith.  One  species  known,  (iotf't^^^  ^^ 
crest;  Latilu^») 

Coloration  brilliant;  head  and  body  with  numerons  gi'eenish-yellc^^^i'*' 
spots;  npper  jfortion  of  body  with  a  violaeeous  tint;  lower  parts  whititi^^bt 
with  some  areas  of  yellow  f  eandal  rays  striped  with  given ish-yello^  ^^^"^ 
»ome  of  the  stripes  connected  by  crosshlotehes;  nnal  and  ventnd  fi  ^^^^ 
whitish;  pectorals  violel-tinteJ,  with  some  yellow  on  posterior  snrfiicei— •<*' 
soft  dorsal  with  an  upper  broad  band  of  violar-eous  and  a  narrow  ba«i^^-'*^* 
portion  of  whitish;  many  rays  each  with  a  yellow  stripe;  anterior  [nt-^ ^^^ 
of  fin  with  some  yellow  spot^.  Maxillary  reaching  anterior  margin 
orliit;  open'le  and  preoperole  scaly,  the  latter  finely  dentienlate;  npjraC  *l^^ 
jaw  with  an  onter  series  of  stronger  teeth,  behind  which  Is  a  band  of  i^^  ^*jJ 
lifonn  teeth;  lower  jaw  with  a  f^w  large  canines  and  an  inner  serii 
small  cijnical  t**eth;  vomer  and  palatines  toothless.  Head  3  in  Icni 
depth  3h.     D.  Vir,  15;  A.  II,  i:ij  scales  8-03-30.     (Gowk  &  Bei 

I  Abundant  in  deep  waters  off  the  coast  of  ^lassachusetts;  a  fine 
fish,  which  may  become  important  as  food. 
(Ofiodci  ik  Bean,  P.i>c.  U.  S.  Nat.  Mils.  187D,  805.) 
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336.-€AUJL01«ATIL.lJS  GiU. 

Blanquillos. 

{Dekaya*  Cooper;  preoccupied.) 

iMiolatUui  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  18G2,240;  vomen  nuduMy  defiucd  in  Proc. 
Acad.  Nat.  Sci.  Phila.  1865,  66:  type  Latilua  chrysopa  C.  <&  V. ) 

Body  elongate,  subfusiform,  not  strongly  compressed,  heavy  forward, 
)ering  to  a  rather  slender  caudal  peduncle.  Profile  of  head  strongly 
ihed.  Mouth  moderate,  little  oblique,  the  jaws  nearly  equal;  lips 
ckj  maxillary  narrow,  not  slipping  under  preorbital;  teeth  in  villi - 
m  bands,  preceded  by  a  row  of  stronger  acute  teeth;  hindmost  teeth 
each  jaw  canine-like,  directed  forward;  posterior  canines  of  upper 
largest;  no  teeth  on  vomer  or  palatines;  preoperclo  pectinate,  the 
ii  nearly  even;  opercle  with  a  blunt,  flat  spine.  Eyes  large,  lateral, 
[•membranes  slightly  connected,  forming  a  fold  across  the  isthmus, 
ti  which  they  are  narrowly  joined.  Branch iostegals  G.  Gill-rakers 
rt  and  stout.  Nostrils  double,  round,  close  together.  Scales  small, 
1,  ctenoid.  Lateral  line  continuous,  concurrent  with  the  back.  Dor- 
with  7-9  slender,  pointed,  graduated  spines,  and  21^-27  soft  rays; 
I  similar  to  soft  dorsal,  with  1  or  2  small  spines,  and  more  than  20 
rays;  caudal  fin  forked;  ventral  lins  ihoracic;  no  adipose  append- 
at  the  nape.  Large  fishes  of  the  warm  soas.  [y.auht^^  stem ;  LatUus — 
,  many-rayed  Lai'dm.) 

•  C.  princeps  (Jenyns)  Gill.— Jnit/e-/«/j/   YvUoic-tail, 

liraceoos,  with  bluish  reflections;  brownish  above,  greenish  below; 

light  greenish  olive,  tinged   with  bluish  and  orange,  the  colors 
lys  pale;  dorsal  and  anal  greenish,  with  a  bluish  band  near  the 

azU  dusky.  Flesh  of  the  occiput  becoming  thick  with  age,  as  in 
"pe.  Eye  large,  about  half  the  convex  interorbital  space,  4^  in  head. 
cillaries  reaching  front  of  eye.  Teeth  rather  strong.  Preopercle 
ly,  evenly,  and  acutely  serrate  behind,  nearly  entire  below;  i)re- 
Mdei  interoperc!e,  and  preorbital  naked;  cheeks  and  opercles  scaly; 
of  head  scaled  on  the  median  line  to  between  the  eyes.  Dorsal 
es  flexible;  ventrals  slightly  behind  the  pectoralSi'the  outer  rays 
eftt;  4*;iiidal  modemtjely  forked,  the  upper  lobe  the  longer;  c^iudiil 
mcle  short  %\m\  .slender,  iibniptly  contracted ;  pectorals  fnlcat<*, 
than  caadal,  %  length  of  the  head-    Head  3J;  depth  L    1>.  IX- 


\  CoQp^T,  PTfJo.  C»l*  Acml,  Niit.  Sd.  1^(14,711: 
tftlK  Xiil.  Mm.  Ko.  le 10 
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24;  A.  II,  23;  scales  10-125-40.     L.  40  inches.     Monterey,  aoat 

abundant  about  the  Santa  Barbara  Islands^  a  food-fish  of  ooniut 

importance. 

{lLaiUu8  princeps  Jenyns,  Zool.  Beagle,  Fishes,  52  (^m  Galapagos  Islan 
laya  aiiomala  Cooper,  Proc.  Cal.  Acad.  Nat.  Sci.  iii,  71/  1864:  Camiolatiltu  q 
pi'incepa,  aud  affinU  GUI,  Proc.  Acad.  Nat.  Sci.  Phila.  1865,  68:  Camhlatilia  i 
Streets,  BuU.  U.  S.  Nat.  Mus.  vii,  48,  1877:  1  LaHlus  prinoepa  Gtinther,  ii,  253 

974.  C.  chrysops  (C.  &  V.)  GiW.—BlanquiUo. 

Eeddish,  marked  with  yellow;  a  yellow  baud  below  the  eye 
dark  axillary  blotch.  Body  rather  robust.  Interorbital  widt 
length  of  snout.  Snout  longer  than  maxillary.  Eye  small,  6  in  1 
of  head  in  adult.  Fins  rather  short;  caudal  slightly  emarginat 
toral  not  reaching  origin  of  anal,  not  one-fourth  of  total  length. 
3J;  depth  3 J  in  length.  D.  VII-25;  A.  I,  23;  Lat  1.  120;  1.  trar 
(Ooode  &  Bean.)    Pensacola,  Fla.,  and  southward. 

(fLatUus  chrysops  Cuv.  &  Val.  ix,  49(),  1833  (from  Brazil):  ^Latilutt  tkrymtf^  ( 
ii,  253:  ^ Catilolaiilus  cyanopa  Poey,  Rept.  Fis.  Nat.  i,  312,  1867  (Cuba):  Cm 
micropa  Goode  &,  Bean,  Proc.  U.  S.  Nat.  Mus.  i,  43,  1878.  The  characters  asc 
the  latter  species,  being  details  of  form  only,  may  be  due  to  age,  as  greater  dil 
occur  between  young  and  old  of  C.  princepa.) 

Family  CII  (fc).— TRICHODONTID^. 

(The  Sanrl-fi.shes.) 

Body  rather  elongate,  moderately  compressed,  naked.  Read 
flat  on  top,  the  sides  vertical.  Eyes  lar^e,  high  up,  but  not  sii 
]Mouth  large,  almost  vertical;  lower  jaw  projecting,  its  tip  enter 
profile;  lips  fringed;  premaxillaries  protractile;  maxillaiy  very 
with<mt  supplemental  bone,  not  slii>ping  under  the  very  nanx>\v 
bital.  Teeth  moderate,  slender  and  sharp,  but  not  setiform,  in 
on  jaws  and  vomer;  palatines  toothless;  inner  teeth  of  jaws  depn 
Gill-rakers  very  short;  gill-membranes  narrowly  united,  free  fit 
isthmus.  Branchiostegals  5.  Gills  4,  a  slit  behind  the  fourth, 
ercle  with  5  prominent  sirlnes,  the  two  upper  directed  strongly  u] 
the  two  lower  downward,  the  middle  one  downwanl  and  backwa 
barbels;  opercle  small,  strongly  striate,  unarmed:  pi-eorbital  withi 
no  suborbital  stay.  Lateral  line  obsolete.  Dorsal  fins  separate,  tl 
the  larger,  of  numerous  slender,  h>w  spines;  anal  fin  elongate,! 
distinct  spines,  the  rays  of  the  anterior  third  of  the  fin  madil 
than  the  others;  pectorals  with  a  very  broad,  curved,  prooiBD 
a  broad  lunate  area  between  pectoral  and  gill-opeilill| 
y  the  opercle  J  soft  rays  of  dorsal,  anal,  and  pei' 
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rentrals  close  together,  thoracic,  but  behind  the  pectorals,  I,  5,  the 
middle  rays  longest;  caudal  lunate,  with  many  accessory  rays,  on  a 
dender  peduncle.    Two  species  known,  from  the  ^N^orth  Pacific. 
[TnuMnida,  geniiB  Trickodan  GUnther,  ii,  250.) 

337.— TRI€HODO]V  Stellcr. 

(Stoller;  Cuvier,  R^gne  Anim.  ii,  1829:  type  Trachinus  trichodon  Tilesias.) 
Characters  of  the  genus  included  above.    (Opt^^  hair;  6(^a)v^  tooth.) 

99$.  T.  stcUeri  Cqt.  A  ynL^Sand-fish. 

Olivaceous  silvery,  the  back  darker,  with  short  bars  and  reticula- 
tkmsof  blackish,  the  latter  chiefly  on  the  head  and  nuchal  region;  be- 
hw  this  a  longitudinal  narrow  white  stripe,  and  then  a  narrow  black 
itripe,  interrupted  anteriorly,  extending  from  the  eye  to  the  base  of 
tte caudal;  spinous  dorsal  with  2  lengthwise  bands  of  black;  chin  and 
MOQt  black.  Eye  large,  placed  high,  3  in  head;  maxillary  extending 
to  beyond  its  middle;  the  premaxillary  near  tBe  level  of  its  upper  edge; 
dieek  quadrate,  as  deep  as  long.  Pectorals  reaching  past  vent,  the 
lower  rays  rapidly  shortened,  the  width  of  its  base  f  its  length,  two- 
ttirds  the  length  of  the  head;  anterior  rays  of  anal  less  than  half  the 
;ieight  of  the  posterior.  Head  3J;  depth  the  siime,  D.  XV-18;  A.  9, 
IS.  L.  12  inches.  Coast  of  Alaska,  south  to  San  Francisco,  burying 
iMf  in  the  sand  near  the  shore;  not  rare  northward. 

{linuAinmM  trichodon  Tiles.  M<?m.  Ac.  Potei-ab.  1813,  A&);  Ciiv.  &  Val.  iii,  154;  Giin- 
fter,  ii,  251:  Trickodon  lineatua  Ayres,  Proc.  Acad.  Nat.  Sci.  Phila.  1860,  60.) 


Family  GUI.— URANOSCOPID^. 

(The  Star  Gazers.) 

[   Body  more  or  less  elongate,  conic,  terete  or  subcompressed,  widest 

S»d  usually  deepest  at  the  occiput.    Scales  small,  smooth,  adherent, 

fManged  in  very  oblique  series,  rarely  wanting.     Latenil  line  feeble  or 

^Atolete.     Head  cuboid,  partly  mailed  above.    Eyes  small,  anterior,  on 

^k  top  of  the  hejul.    Mouth  vertical,  the  mandible  strong  and  promi- 

nM;  lips  more  or  less  conspicuously  fringed;   teeth  moderate,  on  the 

nB|  and  usually  on  vomer  and  palatines  also;  premaxillaries  protrac- 

maxillaTy  broad,  without  supplemental  bone,  not  slipping  under 

BOCbitaL     Gill-openings  very  wide,  continued   forwards;    gill- 

"diy  separate,  free  from  the  isthmus.    Branchiostegals  G. 
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Gills  3^,  a  small  slit  behind  the  last.  Pseudobranchise  present  ^^ 
anal  papilla.  Dorsal  fins  1  or  2,  the  spinous  part  very  shorty  tk  wl 
])art  elongate;  anal  long;  caudal  not  forked;  pectoral  fins  with broi 
oblique  bases,  the  lower  rays  rapidly  shortened,  most  of  them  branclM 
ventral  fins  jugular,  close  together,  1, 5,  the  spine  very  short,  the  inw 
most  rays  the  longest.  Air-bladder  generally  absent.  Pyloric  cu> 
in  moderate  number.  Carnivorous  fishes  of  singular  appearauce,  \m 
on  the  sea -bottoms  in  most  warm  regions.    Genera  7;  species  about! 

{Trachimda',  group  Uranodcopina  Giiutlier,  ii,  225-232.) 
a.  Dorsal  fius  2;  head  without  spines;  no  tentacle  in  the  month..  Astroscopcs,  3 

3&§.— ASTROSCOPU8  Brevoort. 
( J/7111M  Giinther:   Vpnclonpliorus  G'lW,) 

(Brevoort;  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1860,20:  type  TJraH09copfuanop\o%Q^r\^ 
Mouth  large,  the  lower  jaw  without  retractile  tentacle  within.  Tw 
narrow,  in  villiform  bands,  on  jaws,  vomer,  and  palatines;  teeth  of  ja' 
depressible.  Nostrils  fringed;  a  curved  furrow  behind  each  eye,  in 
its  edges  fringed.  Xo  spines  about  the  head,  the  edges  of  the  roe 
brane  bones  covered  by  smooth  skin;  surface  of  the  bones  niirone; 
broad  i)late  on  the  occipital  region,  from  the  middle  of  which  a 
shape<l  projection  (extends  forward,  the  ti|)s  of  the  fork  being  M^^^■ 
tiie  eyes;  a  trapezoidal  spac^,  covered  by  naked  skin,  boiimk^il  byt 
Y3  the  eye,  tiie  suborbitals  and  the  occii)ital  jdate.  Head  soalele.' 
back  and  sides  covered  with  close-set  scales;  belly  mostly  nakt 
Humeral  si)iiie  obsolete;  no  si)ine  before  the  ventrals.  First  «lon 
small,  of  about  4  low,  stout,  pungent  s])ines,  ccmnected  by  lueiubni 
to  the  seeon<l  dorsal,  which  is  rather  high  and  long;  ])ectorals  nrnl  vt 
trals  large.  American,  distinguished  from  the  Old  World  V rum^xc^'jt 
chietly  by  the  unarmed  head,     [arr-roir,^  star;  nxor^iu^^  to  look.) 

976.  A.  y-f;r«eriiiii  (C.  &  V.)  Gill. 

Dark  brown  above,  paler  below;  upper  parts  densely  covered^ 
small  rounded  white  spots,  each  surrounded  by  a  black  ring;  lot 
jaw  and  labial  fringes  similarly  spotted ;  spinous  dorsal  black,  wfci 
posteriorly;  sol't  dorsal  with  2  black  and  2  white  strii^es;  caudal blie 
with  2  white  longitudinal  stripes,  its  ui)i)er  and  lower  edget  * 
rowly  white;  anal  white  at  base  and  tip,  with  a  bhick  median  Mi 
pectorals  brown,  with  a  black  band  below,  the  lower  edfS  vlft<^' 
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npper  ray  spotted  5  ventrals  white.  Width  of  pectorjils  less  than  half 
length  of  head,  their  length  a  little  less  than  that  of  head;  ventrals 
reaching  three-fifths  distance  to  vent.  Scales  small,  evident,  in  very 
obliqne  series.  T-shaped  bone  on  top  of  head  conspicuous,  on  each 
Hide  of  it  a  broad  naked  area,  said  to  be  the  seat  of  electric  powers. 
^  ridge  of  skin  along  middle  line  of  belly  from  ventrals  to  vent. 
Head  3;  depth  3.  D.  IV-f,  13;  A.  12.  L.  12  inches.  West  Indies, 
occasional  on  our  South  Atlantic  coast. 

{Uranwcopua  y-grascum  Cuv.  &  Val.  iii,  30d,  1829:  UranoscopuJ*  y-gracum  Gunther,  ii, 
<5tJi):  rpselonphorus  y-grcecum  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  IbCl,  113;  Bean,  Proc. 
tr.  8.  Nat.  MuB.  1879,  56.) 

9^7.  A.  anoplus  (Cuv.  &,  Val.)  Brevoort. 

Brownish,  everywhere  covered  with  flue  white  spots;  a  dark  lat!eral 
l>^nd  on  the  caudal  peduncle,  near  which  the  spots  are  larger;  caudal 
v^-ith  lengthwise  stripes  of  black  and  pale.  Form  and  armature  essen- 
tisilly  as  in  A.  ygrcccum.  Pectoral  a  little  longer  than  ventral,  one- 
fourth  shorter  than  the  head.  Scales  on  back  evident,  but  small,  the 
l>elly  and  lower  part  of  the  sides  naked.  Head  2^;  depth  3 J.  D.  IV- 
13;   A.  12;  Lat.  1.  113.    Atlantic  coast  of  United  States;  rare. 

(  fTranottcopm  anoplos  Cuv.  &  Val.  viii,  493  (yonng,  said  to  be  naked):  Agnus  anophm 
^ttuther,  ii,  229:  Astroscope  guttafiis  Abbott,  Proc.  Acail.  Nat.  Sci.  Phila.  1860,  365; 
Bt-an,  Proc.  U.  S.  Nat.  Mus.  1879,  60.) 

Family  CIV.— GOBIID^E. 

(The  Oohies,) 

Body  oblong  or  elongate,  nuked  or  covered  with  ctenoid  or  cycloid 

J^cules.     Dentition  various,  the  tootli  generally  small ;  promaxillaries 

I  Protractile;  suborbital  without  bony  stay.     Skin  of  bead  continuous 

^HU  covering  of  eyes.  •  Opercles  generally  unarmed.    Pseudobrancliia* 

l*i"e8ent.    Gills  4,  a  slit  behind  the  fourth;  gill-membranes  united  to  the 

'^tlinius,  the  gill-openings  thus  restricted  to  the  sides.    Xo  lateral  line. 

^^rsal  fins  separate  or  connected,  the  spinous  dorsal  least  develoi)ed, 

of  2«-8  flexible  spines,  rarely  wanting;  anal  usually  without  spine,  sim- 

dar  to  the  soft  dorsal ;  ventral  tins  (jlose  together,  separate  or  fully  united, 

^^h  composed  of  a  short  si)ine  and  5  soft  rays,  the  inner  rays  longest; 

the  ventral  fins,  when  united,  form  a  sucking-disk,  a  cross-fold  of  skin 

*^  their  base  forming  a  cup;  caudal  fin  convex:  anal  pajnlla  prominent. 

^0  pyloric  cceca;  usually  no  air-bladder.    Carnivorous  fishes,  mostly  of 

^naall  size,  living  on  the  bottoms  near  the  shores  in  warm  regions.    Some 
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iiiliabit  fresh  waters,  and  others  live  iudiscrimiuately  in  cither  fresh 
salt  water.    Genera  60-70;  species  nearly  400. 
(Gobiidw  part;  groups  Gobiinaj  Ambli/opina,  and  Trypattchenina  Giinthor,  iii,  1-133*.  ) 

*  N'entrals  separate;  body  scaly.     (Eleotridinw.) 
a,  yomerino  teeth  prescut;  isthmus  narrow,  the  gill-openings  continned  forwsihixxl 

below PHILYPXUSy  SBi^Si^. 

aa.  Vomerine  teeth  wanting ;  isthmus  broad. 

b.  iScales  small  (60-100  in  a  lengthwise  series);  teeth  fixecl Eleotris,  S— 40. 

bb.  Scales  large  (30-35  in  a  lengthwise  series);  outer  teeth  movable. 

DOKMITATOR,  3-4  1. 

*"*  Ventral  fins  united. 

c.  Dorsal  fins  separate.     (GobiincB.) 
d.  Dorsal  spines  several. 
€,  Body  scaly. 
/.  Scales  ctenoid ;  dorsal  spines  6;  maxillary  moderately  developed,  e-"^:^  «l- 
•  iug  below  the  eye. 

h.  Teeth  in  the  upper  jaw  emarginate,  in  one  series;  teeth  of  lower  j  ^m^  w 

horizontal Evorthodu8>  ^^-4M 

hh.  Teeth  all  simple, 
i.  Teeth  in  the  upjier  jaw  in  one  series;  those  below  in  a  very  n»rar-«z^w 

band Euctexooobius,  St-*^. 

u.  Teeth  in  several  series  in  each  jaw. 
j.  Teeth  of  the  outer  sc^ries  fixed,  somewhat  enlarged;  body     -aimot 

greatly  elongate GOBIUS,   ^^-44. 

jj.  Teeth  of  the  out^^'r  series  setaceous,  movable;  body  extreiM:».«:*ly 

long  and  slender GOBIOXELLUS,    ^^-*.r>. 

fj\  Scales  very  small,  cycloid. 

A'.  Maxillary  inordinately  developed,  in  the  adult,  reaching      ^lie 

gill-opening;  dorsal  spines  6 GiLLiCHTHYS,    i^4<J. 

kk.  Maxillary  moderately  developed;  dorsal  spines  7  or  8. 

Lepidogobius,  iE*^"- 

ee.  Body  naked;  teeth  in  bands;  no  canines ....Gobiosoma,    — 5**'- 

dd.  Dorsal  spines  2;  body  naked;  eyes  obsolete TvPHi^GOBirs,   i^  *^" 

cc.  Dorsal  tin  contiunons ;  scales  minute  or  wanting.     {Amblyopina:)  ^ 

T.  Teeth  in  a  single  series Tyntlastes,   ^^^^' 

339.— PHIL. YPNUS  Cuvier  &  Valenciennes. 

{Lembuft  Giinther.)  • 

& 

(Cnv.  &  Val.  Hist.  Nat.  Poiss.  xl,  '2.^5,  1837:  type  Platycephalus  darmitalor  Blocls^ 

Schn.) 

Body  elongate,  terete  anteriorly,  comi)ressed  behind.  Head  elonga 
depressed  above.  Mouth  large ;  lower  jaw  longest.  Teeth  cardiforiD, 
jaws  and  vomer;  no  teeth  on  palatines  and  tongue.  Gill-openings 
tinued  forward  below,  so  that  the  isthmus  is  very  narrow.  Scales  m< 
erate,  ctenoid,  covering  most  of  the  head.  Dorsal  fins  well  separate 
the  first  of  7  spines;  ventrals  separate.  Largest  of  the  OobieSj  some 
the  species  reaching  a  length  of  nearly  2  feet  Tropical  rivers  ai 
hays.    («/  jV.y-»/of,  slumber-loving.) 
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'§•  P.  d^mitator  (Bl.  <&  Schn.)  Cav.  <&  Val. 

Brownish,  marbled  with  darker;  sides  of  bead  with  2  brown  stripes; 
B  rose-colorcdy  with  series  of  brown  spots ;  two  oblong  brown  spots 
base  of  x)ectorals.  Snout  sharp;  maxillary  reaching  to  opposite 
ddle  of  orbit.  Vomerine  teeth  in  a  crescent-shaped  band.  Eye  small, 
If  width  of  interorbital  spacp.  Caudal  peduncle  very  long  and  rather 
Jidor.  Head  3  in  length  j  depth  about  5 J.  D.  VI-I,  9;  A.  I,  9; 
it.  1.  60.    L.  1-2  feet.    Texas  and  soutUward,  entering  the  rivers. 

Pl9tyoephalu8  darmitator  Bl.  &  Schn.  GO,  1801:  Ehotris  dormitatrix  GUnther,  iii,  119; 
V.  dtVal.  xii,  255.) 

340.— EI.EOTRIS  Gronow. 
TetarcU. 
(Golfiomarus  and  Gobiomoroides  Lac<Sp6do.) 
ponow;  Bloch  &  Schneider,  Syst.  Ichth.  1801, 65:  type  Elcotris  gyrinus  Cuv.  &  Val.) 

Body  long  and  low,  compressed  behind.  Head  long,  low,  flattened 
ove,  without  spines  or  crests,  almost  everywhere  scaly.  Mouth  large, 
lique,  the  lower  jaw  projecting.  Teeth  in  jaws  villiform,  fixed;  no 
»th  on  vomer  or  palatines.  Preopercle  and  branchiostegals  unarmed, 
eg  small,  high,  anterior;  isthmus  broad.  Dorsal  fins  well  apart,  the 
\t  of  about  7  flexible  spines;  ventrals  separate.  Scales  small,  cycloid, 
-100  in  a  longitudinal  sei-ies.  Tropical  seas,  entering  fresh  waters, 
for,  bewildered.) 

••  E.  ^yrtnus  Cuv.  &  Va\,—Tetard;  Sleeper. 

brownish;  vertical  fins,  with  brown  dots;  two  darker  strii)es  behind 
>  orbit.  Body  elongate,  moderately  compressed,  of  nearly  equal 
()th  throughout.  Caudal  peduncle  long  and  deep.  Head  rather  broad 
1  flattened  above,  its  scales  minute.  Mouth  large,  very  oblique; 
ixillary  reaching  beyond  the  vertical  from  centre  of  orbit.  Eye  small, 
If  width  of  interorbital  space.  Head  3 J  in  length;  depth  about  5. 
VI-I,  8;  A.  I,  8;  Lat.  1.  about  60.  Brackish  waters,  from  Texas 
ithward. 

^Gobins  pisanis  Gmelin,  Syst.  Nat.  178:=^,  1-20;);  Cuv.  &  Val.  xii,  2-20;  GUnther,  iii, 

341.— DOR.^ITATOR  GiH. 
BjProc.  Acad.  Nat.  Sci.  Phila.  l^^GS,  2\0:  typo  Eleotris  gundlachi  Poey.) 

Body  oblong,  the  back  broad  and  elevated;  the  hea<l  broad  and  deep. 
mth  small,  anterior;  jaws  subequal,  each  with  a  narrow  band  of  slen- 
rteeth,  tbose  in  the  outer  row  movable;  no  teeth  on  vomer  or  pala- 
0k    EjyM  moderate,  lateral,  wide  apart.     Head  unarmed,  almost 
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everywhere  scaly.  Scales  large,  ctenoid.  Istlimas  moderate;  giM 
extended  a  little  forward  above ;  gill-rakers  long.  PharyngMlfe 
setaceous ;  an  external  series  broad,  flexible,  la  nielli  form.  Donnlvp 
flexible,  usually  7;  ventrals  separate.    Brackish  waters  in  the  tni| 

(Latin,  donnitator,  one  who  sleeps.) 

9§0.  D.  lineatus  Gill. 

Brownish-yellow,  thickly  punctulated  with  darker,  with  a  dark 
running  along  the  middle  of  each  row  of  scales,  and  with  a  dark 
tical  blotch  on  the  scapular  region;  head  apparently  with  2  dait  k 
tndinal  bands;  dorsal  and  anal  flns  with  2  rows  of  dark  spots  neai 
base,  a  fainter  one  beyond;  all  the  fins  with  minate  dark  dots.  I 
3%  in  length ;  depth  about  3J.  Eye  equal  to  snout.  D.  Vll-i,  10; . 
10;  Lat.1. 32.    [Gill.)    Savannah,  Ga.;  probably  identical  with  the i 

(Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1863,  271.) 

981.  D.  maculatus  (Bloch.)  GlU.SIeeper, 

Dark  brown,  with  lighter  bluish  spots;  a  faint  dark  stripe  along  si 
a  large  dark  blue  spot  edged  with  black  above  base  of  pectorals, 
a  dark  streak  from  eye  to  angle  of  mouth;  two  dark  streaks  on  sk 
head;  branchiostegal  membrane  blackish;  dorsals  barred  with  q 
anal  dusky,  barred  witli  bluish,  and  with  white  margin;  a  dark  k 
base  of  pectoral.  Caudal  a  little  shorter  than  head.  Eye  small.  sh» 
than  snout.  Head  3?  in  l(»ngth ;  depth  about  3  (in  the  a<lult ).  1).  VI 
A.  10;  Lat.  1.  3S.  L.  V2  inches.  Kio  Grande  and  s<mthwanl  to  (Wi 
and  Equador;  very  abundant  in  brackish  waters.  (IIeredesi*nl>ed 
specimens  from  ^lazatlan.) 

(Sr'a'na  mavuUita  Bloch,  Icbth.  taf.  '209,  f.  2:  EUotria  mugiloidea  C.  iV  V.  xii 
ElvotriH  niaculata  Oiintlior,  iii,  \\'2:  KUotriti  surinnih'niua  Giranl,  l".  S.  Mt-x.  U 
Siirv.  Ic'htli.  IH.VJ,  '2^:  ElvotriH  Homnohnta  Giiiitlier,  iii,  TmT  :  DormHator  Qrnix} 
Pooy,  8yn.  Pise.  Cuhous,  lilXI.) 

342.— EVOKTIIODrS  Oni. 
(Gill,  Proc.  Ao;ul.  Nat.  Sri.  Phila.  L^VJ,  VXy.  typo  Krorthmius  hrertcej^*  iV\\\.\ 

l>ody  elongate^  covered  with  ctenoid  scales  of  moderate  size.    I 
tliicjc,  short.     Isthmus  moderate.     Teeth  in  a  single  series,  with 
<Town  emarginatc,  those  of  the  lower  jaw  horizontal:  no  eanim*8.   1 
<lorsal  of  (J  spines;  ventral  iins  united,  not  adherent  to  the  belly, 
well;  o(>0i>^,  straight;  ooou^^  tooth.) 

982.  E.  catiilus  (Grd.)  Gill.' 

Olivaceous,  with  cross-blotches  of  darker.    Bo<ly  subfiuifbnD.  B 

•\Vc  arr  inlonm»(l  hy  Profossor  (Jill  that  thisKpocica,  or  a specm mppoHi ti^ 
same,  is  im  Krorthodus,    Th«  types  are  uow  lost. 
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».ot  very  blunt.  Jaws  even.  Mouth  somewhat  oblique;  maxillary  ex- 
ending  to  opposite  the  pupil;  isthmus  very  wide.  Dorsals  well  sepa- 
fited,  the  second  somewhat  longer  than  the  first;  anal  short,  inserted 
ROhind  front  of  second  dorsal;  ventrals  not  reaching  to  vent;  pectomls 
»ioad  and  rounded,  reaching  vent;  dorsal  spines  not  filiform.  Head 
i^;  depth  about  4.  D.  VI-11 ;  A.  11 ;  Lat.  1. 30.  Saint  Joseph's  Island, 
Pex.  {Oirard.) 
{OMmtcatulut  Girard,  U.  S.  Hex.  Bound.  Surv.  Ichtli.  1859,  26.) 

843.— i:U€TE!VOGOBIVS  GiU.    ^ 
Gffl,  Ann.  Lye.  Nat.  Hist.  N.  Y.  vii,  45,  1859:  ty]>e  Euctcnogobius  hadiua  Gill.) 

This  genus  differs  from  Oobius  in  the  dentition,  the  teeth  being 
lointed,  in  a  single  series  in  the  ui)per  jaw  and  in  a  very  narrow  band 
D  the  lower,    (ef),  well;  zre^f,  comb;  Oobius;  from  the  ctenoid  scj\les.) 

^8S.  E.  Ijrricas  (Grd.)  J.  <&  0. 

Brownish,  obscurely  barred  with  darker.  Body  oblong-elongate, 
q^ng  slightly  from  occiput  to  caudal  peduncle.  Head  oblong,  com- 
ftiessed.  Snout  very  blunt;  profile  in  front  of  eyes  nearly  vertical. 
flonth  moderat/e,  nearly  horizontal ;  maxillary  reaching  beyond  middle 
f  orbit.  Teeth  conical,  rather  strong,  in  two  rows  in  front  of  lower 
»w,  in  one  on  the  side,  and  in  one  in  the  upper  jaw.  Fins  all  high ; 
aiddle  rays  of  spinous  dorsal  produced;  caudal*  lanceolate;  pectoral 
eaching  beyond  tii)s  of  ventrals,  which  reach  the  vent.  ITead  4J  in 
BDgth;  depth  about  4^.    D.  VI-1 1 ;  A.  11 ;  Lat  1.  32.     Rio  Grande. 

{QMtis  lifrieus  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1858, 169:  Gobiu8  lijncvm  GUnther, 
i,550.) 

341.— GOBIU§  Liuua^us. 

Oobies, 

Artedi;  Liniucns,  Syst.  Xat. :  type  GobiuH  nifjer  L.) 

Bod}'  oblong  or  elongate,  compressed  behind.     Head  oblong,  more  or 

ess  depressed.    Eyes  high,  anterior,  close  together;  open^les  unarmed. 

tloath  moderate.    Teeth  on  jaws  only,  conical,  in  several  series,  tliose  in 

be  oater  row  enlarged;  no  canines;  isthmus  broad.    Scales  moderate, 

tenoid;  cheeks  usually  naked;  belly  generally  scaly.     Dorsal  usually 

•Itli  6  spines;  pectorals  large;  ventrals  completely  united,  not  adnate 

o  the  belly;  caudal  fin  usually  obtuse.     Species  very  numerous.    Our 

►pecies  are  very  little  known,  and  some  of  them  may  not  belong  to  this 

penus.    (xutf3i6^'j  Latin,  Gobius  or  6^o///o,  amamecipplied  to  the  gudgeon 

€oUo  fluviatUis)  and  to  other  small  fishes;  allied  to  Cobiiis^  chub,  etc.) 

Mf  entlroly  sealy. 

C»  Oppv  njB  of  pectorals  partly  free,  fiuely  branched,  silk-like. 


G34      CONTRIBUTIONS   TO   NORTH   AMERICAN  ICHTHYOLOGY— iV. 

9S4.  O.  soporator  Cuv.  &  Val. 

Dark  brownish-olive,  marbled  with  darker,  and  nviih  lightadoa 
along  the  series  of  scales;  fins  all  blackish,  the  dorsal  and  caadalswR 
or  less  distinctly  barred;  a  dark  blotch  on  temporal  region.  Bwlf 
rather  stout.  Eye  rather  large,  slightly  less  than  snout.  Head  ratbcr 
broader  than  high.  Mouth  rather  large;  jaws  equal;  maxillary  to nki* 
die  of  eye.  Cheeks  naked;  scales  on  nape  much  smaller  than  those  on 
body;  opercle  not  louger  than  eye;  distance  of  first  dorsal  from  eye 
equals  that  of  snout  from  preopercle;  upi)er  rays  of  pectoral  silk-like, 
the  fin  not  quite  as  long  as  caudal,  shorter  than  head;  veDtrab  not 
reaching  the  vent,  their  basal  membranes  very  broad.  Head  3;  depft 
4|.  D.  VI-I,  9:  A.  I,  8;  Lat.  1.  35;  1.  trans.  13.  Both  coasts  of  Mex- 
ico; very  abundant  southward,  north  to  Florida. 

(Cuv.  &  Val.  xii,  56;  Gunther,  iii,  26.) 

9§5.  G.  carolinensis  Gill. 

Blackish-brown,  indistinctly  marked  with  lighter;  a  darker  spot  it 
base  of  caudal;  a  few^  light  spots  on  operculum;  fins  pundish.  Hedl 
41-  in  total  length  (with  caudiil);  depth  about  5;  caudal  peduncle  Jrf 
total  length,  its  height  ^  of  the  same;  eye  4  in  length  of  head;  nppir 
rays  of  pectorals  silk  like;  caudal  \  total  length,  as  long  as  i^ectoraL 
D.  VI-I,  9;  A.  I,  8;  Lat.  1.  38;  L.  tr.  14;  l\  18.  {GUL)  CharU'st-Dt 
S.  C;  the  type  now  destroyed;  ])robably  identical  with  G.  sop4traior, 

(Gill,  Pioe.  Acad.  Nat.  Sci.  Phihi.  186:^,  Se-^.) 

'0N6.  O.  gulosiis  Grd. 

Olivaceous,  with  transverse  l)la(?k  spots  on  the  back  and  lonjritiuliniil 
ones  on  the  head.  Snout  subconical,  tlie  mouth  very  large,  oMiqiu-.tlH" 
lower  jaw  included ;  maxillary  extending  beyond  the  orbit.  Kyes  small 
sui)eri()r,  their  length  5  in  head,  twice  the  interocular  space;  istbma* 
moderate.  Dorsals  well  sei)arated,  the  first  with  some  rays  filiform; 
dorsal  and  anal  barely  reaching  base  of  caudal;  ventrals  reacbin;: 
vent;  i>ectorals  longer  than  ventrals;  caudal  rounded:  scaK'S  nw^* 
erate.  Head  nearly  one-fourth  the  total  length.  D.  VI-l.');  A.  1* 
Indianola,  Tex.  (Ginird.) 
((;irar(l,  U.  S.  Mcx.  nound.  Surv.  Ichth.  K/J,  26.) 

0^7.  <ir.  ^I'urdoiuaiiBii  Grd. 

Appearance  of  Gobius  Ii/ricm,  Reddish -brown,  obsinirely  barred^* 
dusky.  Head  larger;  caudal  shorter;  ventrals  shorter;  anal  VffVi 
s<*ales  smaller  than  in  G.  lyricm;  teeth  very  slender,  modi  •■B* 
than  in  G.  lyricus.    Third  dorsal  spine  filamentous.    D.  YI-ll;  A*  ^ 
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Santiago,  Tex.  ( Girard.)  Like  the  preceding,  a  dubious  species, 
may  not  belong  to  this  genus. 

d,  U.  8.  Mex.  Bound.  Sarv.  lohth.  1859,  25.) 

oral  with  its  upper  rays  normal,  simple,  or  nearly  so;  scales  large.  (Cory- 
pJkop/«nM*  GiU.) 

L  irlaacofnenmii  (Gill)  J.  &.  G. 

jy,  with  a  faint  blue  spot  in  the  center  of  each  scale,  and  with  6 
each  formed  by  aggregation  of  dark  dots,  on  the  ridge  of  the 
letween  the  second  dorsal  spine  and  the  axil  of  the  soft  dorsid 
other  row  of  similar  but  fainter  spots  runs  from  the  scapular 

and  a  third  row  along  the  middle  of  the  sides;  head  tawny, 
M'k  spots  and  blue  dots;  a  straight  blue  line  across  the  cheeks; 

fins  with  faint  blue  spots.  Body  robust,  compressed;  head 
;  mouth  oblique,  the  lower  jaw  slightly  projecting,  the  maxil- 
ixtending  to  below  pupil ;  teeth  long,  in  many  series,  the  outer 
;  scales  ctenoid,  large.  Pectoral  fin  with  the  upper  rays  little 
ed,  not  silk-like;  cheeks  scarcely  tumid;  caudal  and  pectoral 
than  ventrals,  about  as  long  as  head.  Head  3^;  depth  4^.  D. 
;  A.  I,  9;  P.  18;  Lat.  1.  25;  1.  trausv.  7.  L.  IJ  inches.  Coast  of 
Qgton  Territory.  (Oill.)  The  original  type  is  now  lost,  and  the 
I  has  not  been  rediscovered. 

fkopterus  glauoofrmnum  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1863,  263.) 

345.-GOBIO!VEl«L.U§  Girard. 
Emerald'fiiihes. 
{Smaragdua  Poey.) 
Proc.  Acad.  Nat.  Sci.  Phila.  1858,  168:  typo  Gobiua  lanceolaitis  Blocb.) 
r  extremelj^  long  and  slender,  the  depth  contained  more  than 
les  in  the  length  to  base  of  caudal.    Scales  small,  ctenoid.    Head 
pressed,  obtuse-convex,  scaly  above;  cheeks  and  opercles  naked; 
bels.    Teeth  small,  in  narrow  bands,  those  in  the  outer  row  in 
¥eT  jaw  setaceous,  movable,  in  the  upper  jaw  somewhat  larger, 
no  canines;  lower  jaw  thin  and  flat.    Dorsal  with  6  spines;  soft 
and  anal  many-rayed;  caudal  lanceolate.     "Base  of  the  tongue 
olate,  and  shining  with  bright  blue  and  green  reflections,  like  a 
ions  stone''  (hence  the  names  Smaragdus,  Esmeralda,  etc.).    Ver- 
dlongate,  11  + 15.     (A  diminutive  of  Gobius.) 

Frm»  Acad.  Nat.  Sci.  Phila.  1863,  262:  type  Coryphopterus  glaucofranum  GilL 
fcwanit;  «repov,fiu.) 


636       CONTRIBUTIONS    TO   NORTH   AMERICAN    ICHTHYOLOGY — ^IV. 

9§9.  G.  oceanicus  (Pall.)  J.  &  G. 

Brownish,  lighter  below;  a  faint  dusky  streak  along  sides;  a  dark 
bar  below  eye;  flus  uuicolor;  pectorals  dusky.     Body  much  elongate, 
of  equal  depth  throughout.     Head  short;  profile  very  convex.    Moutk 
large,  oblique;  jaws  equal;  maxillary  reaching  to  below  middle  of  orbit- 
Dorsal  spines  more  or  less  elevated,  filiform,  usually  higher  than  th^ 
soft  rays;  caudal  from  J- J  of  length  of  body;  i)ec>oral  slightly  longer 
than  head  or  than  ventrals,  none  of  its  rays  silk-like;  basal  membrai^e 
of  ventrals  well  developed.    Head  5J-6  in  length;  depth  about  7 J.     I>. 
VI-13;  A.  14;  Lat.  1.  GO-70,  the  scales  much  smaller  and  crowded, 
teriorly.    Coast  of  Texas  to  Guiana. 

(GoMm  oceanicus  PuUas,  Spicilegia,  viii,  4,  1769^  after  Gobiu8  cauda  longittUna  i 
nata  Grouow:  Gobius  lanceolatuH  Bloch.  Fisclio  Deutschl.  ii,  12,  pi.  38,  f.  1,  1784:  (?€»*»  •» 
lanceolaim  C.  &  V.  xii,  114:  Gohiun  hacalaiis  C.  &  V.  xii,  119:  (roMtM  laneeolatw  GtAT»- 
ther,  iii,  5():  Gobionellus  hantatun  Giranl,  Proc.  Aca<l.  Nat.  Sci.  Phila,  1858, 169:  G4P^*^ 
nellus  hasiatuit  Giranl,  U.  S.  Mex.  Bouud.  Surv.  1859,  24.) 

316.— OIL.L.ICHTHTS  Cooper. 
(Cooper,  Proc.  Cal.  Acad.  Nat.  Sci.  1863,  111:  type  Gillichthya  mirabUiB  Cooper.; 

Body  moderately  elongate,  compressed,  covered  with  small,  cyclom^, 
imbedded  scal(»8;  belly  and  head  naked.  Eyes  small,  almost  superior. 
Gape  wide,  the  maxillary  in  the  adult  inordinately  developed,  prolon^^^^ 
backward  to  the  base  of  the  pectorals;  it«  posterior  part  a  cartilagiiio*^^ 
expansion,  connected  to  an  expansion  of  the  skin  of  the  lower  ja-^^^ 
thus  forming;:  a  channel  backward  from  the  mouth,  almost  exactly  ^^^ 
in  the  Blonnioid  genus  Neoclinu8  and  the  Trachiuoid  genus  Opisth^^' 
nathus.  Teeth  small,  even,  in  broad  bands.  Dorsal  fins  2,  the  seeo^*^ 
high,  the  liist  of  G  very  weak  spines,  none  of  which  are  exserted;  c^'** 
(lal  rounded;  pectorals  large;  isthmus  brbad.  Singular  little  fisb*^^ 
in  brackish  waters,  burrowing  in  the  mud. 

(Dedicated  to  Theodore  Gill.) 

990.  G.  iiiirabilis  Cooper.— J/ii^-y?*^. 

Dull  olive,  v(?ry  finely  marbled  with  darker;  sides  of  head  and  iib 
illary  linely  punctate;  fins  olive;  belly  and  ventrals  yellowish.    B< 
rather  stout,  somewhat  compressed.     Eyes  small,  high,  anterior;  m. 
illary  in  the  adult  reaching    past  base  of  pectorals,  proportional 
smaller  in  the  young;  in  the  very  young  the  bone  is  scarcely  lar 
than  in  other  Gobies.    Scales  very  small,  smooth;  bellj'  and  lieiid  nak: 
showing  prominent  veinings;  dorsal  spines  very  weak.    Ilead  3^;  de]_ 
4i;  maxilhiry,  in  adult,  3.     D.  VI-13;  A.  1, 10.     L.  C  inches.     Fa4Sr^^ 
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eoast  of  United  States,  extremely  abundant  sonthward.  It  lives  in 
AaUow  creeks  and  lagoons,  where  it  fills  the  bottoms  with  holes  and 
tuinals. 

(Cooper,  Pioo.  CaL  Acad.  Nat.  Sci.  18G3,  111.) 

847.— LEPIDOOOBIUS  GiU. 
(Ctfdogohius  Steindacliner. ) 

(Om,  Ann.  Lye.  Nat.  Hist.  N.  Y.  IKiO,  14:  type  Gobius  graciliff  Grd.)      .* 

Seales  small,  cycloid;  dorsal  spines  7  or  8;  otherwise  essentially  as 
bkOobius.    Pacific  Ocean.    {XemSo^^  soaly;  Oohius.) 

«•  Head  scaly.    (LepidogoUu9.)  * 

••I.  L.  irracllls  (Grd.)  GiU. 

Very  pale  olive,  with  roundish  blotches  of  rusty  red  on  back  and 
Bides;  vertical  fins  mottled  with  reddish;  distJil  half  of  all  fins  and 
under  side  of  head  blackish,  especially  in  the  males.  Body  elongate, 
long  and  low,  little  compressed,  covered  with  thin,  smooth,  half-im- 
bedded scales.  Head  scaly  above  and  on  cheeks  and  opercles;  mouth 
Hdiqne;  jaws  equal;  maxillary  extending  to  below  middle  of  eye. 
Steeth  in  rather  broad  bands,  the  outer  teeth  enlarged,  el^pecially  in 
ttpper  jaw;  outer  teeth  in  lower  jaw  somewhat  movable.  Eyes  large, 
Nieed  high,  the  interocular  space  very  narrow;  opercle  adnate  to  scapu- 
Im  arch  from  upper  ^ge  of  pectoral  upward.  Fins  rather  high,  the 
Aonal  spines  slender,  flexible  and  exserted  at  tii);  pectorals  short,  not 
iotdiing  so  far  as  tips  of  vehtrals;  ventr^ls  inserted  slightly  behind 
•Xfl  of  i)ectorals;  basal  sheath  of  ventrals  large.  Head  4;  depth  6i. 
D.  VII-18;  A.  15.  L.  5  inches.  Pacific  eoast  of  United  States;  corn- 
toon  northward,  in  rather  deep  water. 

{G<ihim9  (fraeiJU  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  18,54, 134,  not  of  .Tonyns:  Gnhius 
i^idMGirard,  U.  S.  Pac.  R.  R.  Surv.  Fish.  127:  Gobius  lepidns  GUuther,  iii,  7H.) 

*«.  Head  naked.    {Euct/clogobius*  Gill.) 
•M.  li.  newberryl  (Grd.)  GiH. 

Olivaceous,  mottled  with  darker;  spinous  dorsal  and  anal  tii)ped  with 
dUisky;  second  dorsal  and  caudal  checkered;  pectorals  transparent; 
Wad  with  some  dusky  markings.     Body  short,  chubby,   little  cora- 


♦GOl,  Proc.  Acad.  Nat.  Sci.  Phila.  1862,  330:   type  Gobius  newberryi  Grd.     "The 

ms  EmqfcU>gobiu8   is  very  distinct    from  I^pidogobiuSf  differing   especially  in  the 

mt^  aabfusifonn  body,  the  size  and  i)osition  of  the  eyes,  wider  forehea<l,  shape  of 

^  and  especially  the  position  of  the  ventral  fins.'*    (Gill,  Proc.  Acad.  Nat.  Sci. 

k  1003^  164.)    (evy  weU;  xvhXo^j  cycloid;  Gobius,) 


'^^  -  '>%asM^^^ 


••«f«»  -ZJO. 
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349.— TYPHLOOOBllIS  Steindachner. 

(Othanopa  Rosa  Smith.) 

Achner,  Ichth.  Boitrage,  viii,  142,  1879:  type  T.  calif omienMs  Steind.) 
y  moderately  elongate,  compressed,  coshered  with  loose,  smooth, 
skin.  Head  large,  depressed,  with  tumid  cheeks.  Mouth  large, 
axillary  reaching  to  beyond  the  orbit;  jaws  equal,  each  with  a 
r  band  of  villiform  teeth,  the  outer  teeth  slightly  enlarged;  lower 
pable  of  little  motion;  snout  rounded;  no  cirri.  Eyes  very  small, 
ect,  covered  by  skin.  Fins  low;  first  dorsal  of  2  flexible  spines; 
I  dorsal  moderate;  anal  very  short;  caudal  rounded;  ventral  disk 
^obius.  Gill-openings  rather  narrow.  One  si)ecies  known.  (TUi^dd-^ 
Oobius.) 

r.  callfornlensis  Steind. 

ht  pellucid  pink  in  life,  the  upper  parts  somewhat  speckled;  top 
d  with  slight  wrinkles  of  skin.  Insertion  of  first  dorsal  midway 
m  snout  and  base  of  caudal ;  insertion  of  anal  opposite  fifth  ray 
;  dorsal;  pectorals  as  long  as  caudal,  extending  beyond  ventrals 
b  dorsal;  fin  rays  covered  by  loose  skin.  Eyes  visible  in  life  as 
iark  specks,  disappearing  in  alcohol.    Head  3^;  depth  5.    D. 

A.  7;  P.  16.    L.  3  inches.    San  Diego,  Cal.;  burrowing  in  sand 

rocks. 

dachner,  Ichth.  Beitr.  viii,  142, 1879 :  Othonops  eos  Rosa  Smith,  Proo.  U.  S.  Nat. 
31,  19.) 

•  850.— TYNTJLASTES  Gunther. 

>r,  Proc.  Zool.  Soc.  London,  186*2, 194  :  typo  Amhlyopus  aagiita  Gtlnther.) 
p-  elongate,  compressed,  covered  with  small,  imbricate,  cycloid 
Head  elongate,  quadrangular.  Mouth  wide,  oblique,  the  lower 
ejecting;  teeth  small,  in  single  series,  none  on  vomer  or  palatines. 
ery  small,  or  rudimentarry.  Dorsal  fin  single,  continuous,  about 
J  anterior  rays  simple;  caudal  fin  pointed,  more  or  less  joined  to 
rsal  and  anal ;  ventral  fins  united.  Air-bladder  very  small  or 
'So  pseudobranchiae.  Vertebrae  11  +  20.  Pacific  Ocean, 
myc,  a  mud-dabbler.) 

r.  tmgittWL  Gtinther. 

Ish,  sides  and  below  silvery ;  an  ovate  gray  spot  liefore  each 
ray;  caudal  gray.  Body  and  head  elongate,  compressed,  the 
of  the  latter  two-thirds  the  distance  between  the  base  of  the 
I  aod  the  vent.    Maxillary  reaching  to  behind  eye ;  teeth  sub- 
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dmbranes  scarcely  an! ted;  spinous  dorsal  greatly  olevateil  in  front; 

les  very  rough.    (ZanioUpinw) Z aniolepis,  353. 

lembranes  broadly  united;  dorsal  spines  low,  stiff;   head  pointed. 

cylebUna) Oxylebius,  354. 

branes  united  to  the  narrow  isthmus;   preopercle  unarmed;   anal 
nes  weak  or  obsolete. 
a1  fins  connected.    (Afframminoi.) 

lal*  comparatively  short,  its  rays  about  12;  palatine  teeth  present. 

Mykiolepis,  355. 
■sal  fins  widely  separated;  body  and  head  rather  slender.  {Anoplo- 
%in<B) Anoplopoma,  356. 

aftl.-HEXAOBAMIflUSt  Stcller. 
Boch'trout 
iteller:  XoArox  Pallas:  Joan thoUbiiu  QUI:  C%t>opm«  Girard.) 
,  Act.  Acad.  Petropol.  ii,  335, 1810:  type  Hexagrammue  asper  Steller.) 

g,  somewhat  compressed.  Head  subconical^  blunt  in 
ti  rather  small,  horizontal;  jaws  with  bands  of  moderate- 
teethy  the  outer  row  enlarged;  teeth  on  vomer,  and  usu- 
atch  on  the  palatines;   preopercle.  unarmed ;  a  fringed 

at  20  in  Agrammtts  schlegelif  a  Japanese  species, 
species  from  the  coast  of  Kamtschatka,  related  to  Hexagrammua^ 
the  types  of  distinct  genera.     These  genera  may  be  valid,  if  the 
»d  are  correct,  which  is  doubtful : 

GRAMMATOPLEURUS  Gill. 

Nat.  Sci.  Phila.  1861,  166:  type  Labrax  lagocephalns  PalL'M. 
rom  Hexagrammua  by  the  cycloid  scales,     (yfyafijur^f  lino;  TcXevpor, 

aUas)  Gill. 

les;  mouth  rather  small;  color  golden-brown.     D.  XX-24;  A.  22. 

halus  Pallas,  M^m.  Acad.  Petorsb.  ii,  .384,  1810:  Chirus  lagocephalM 

0CT0GRAMMU8  Bleeker. 

Lt.  Amst.  vi,  1370:    type  Labrax  octogrammua  Pallas  =  Octo^rviimniM 

eeker.) 

rom  Hexagrammus  by  the  union  of  the  gill-membranes  to  the  isthr 

)ight;  ypaMMVy  li^^O 

ok  and  sides  spotted;    belly  yellow;   pectorals  hyaline;  centrals 
ir  lateral  lines;  mouth  moderate;  scales  strongly  ctenoid;   body 
deeply  notched.     ^*Flabella  branchio  stega  divisa.''    D.  XIX;  A. 
I  snd  Aleutian  Islands. 
PMRiw  Pallas,  1.  c.  393:  Chirus  octogrammus  GiintlMr,  ii^  92;^  Bleeker, 

It  Miia.  No.  16 Al 
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supraorbital  cirrus.    Gill-membraues  broadly  oonnected|  free 
isthmus;  gill-rakers  short,  tubercle-like.     Scales  small,  mostlj 
Head  more  or  less  scaly,  without  spines.     Lateral  lines  nsnn 
each  side.    Dorsal  fin  long,  sometimes  with  a  deep  emargini 
tween  the  spines  and  the  soft  rays;  dorsal  spines  slender, 
number;  anal  fin  elongate,  with  a  single  rudimentary  spine; 
pectorals  and  an<al  exserted  and  almost  simple;  x>^<^toral  roan<] 
broad,  procurrent  base,  the  rays  thick;  ventrals  well  developer 
at  a  considerable  distance  behind  the  root  of  the  pectorals;  cai 
tnincate.    Branchiostegals  6.    Pyloric  coBca  nnmeroas  (abont 
air-bladder.    Species  of  rather  large  size  and  bright  coloratioi 
dant  in  the  North  Pacific,    (f^,  six;  yp^f^Mi  line.) 

a.  Dorsal  iiu  contianotis,  or  but  Blightly  emarginate.    {PltMragrammmM*  Gil 

997.  H.  monopterygrtus  (Pallas)  J.  &,  6. 

Dark  olive  above,  yellowish  below,  the  color  of  the  back  fom 

eral  broad  crossbars  on  the  sides;  fins  dusky,  nearly  plain; 

toral  with  blackish  margin ;  ventrals  blackish.    Body  rather  sto 

compressed.     Mouth  moderate,  the  maxillary  extending  to  bi 

front  of  the  large  eye.    Teeth  in  the  jaws  in  bands,  the  onti 

somewhat  enlarged  and  recurved;  teeth  on  vomer,  and  a  fe\^ 

ties  on  the  palatines.    Supraocular  cirri  small.    Cheeks  partly 

opercles  well  scaled;  scales  small,  all  rough.     Five  lateral  li 

fourth  of  these  ceasing  on  the  belly.    Dorsal  fin  high  and  con 

pectoral  rather  large;  ventrals  long,  inserted  behind  the  i>ect 

a  distance  of  twice  the  diameter  of  the  eye.     Head  4  J ;  deptl 

XX 1-25;  A.  24.    Coast  of  Alaska;  not  rare. 

{Lahrax  monopferygius  Pallas,  M^m.  Ac.  Sci.  Petersb.  ii,  391,  l??li\  and 
Eosso-Asiat.  iii,  281:  Chirus  monoptertfgius  Giinther,  ii,  92.) 

998.  II.  ordlnatus  (Copo)  J.  <&  O. 

"Dorsal  fins  not  very  elevated,  continuous,  but  with  a  slight 
sion  at  the  point  of  union  of  the  two;  a  dentate  flap  ab<>ve  en 
lateral  lines  of  pores  5,  only  three  of  which  extend  to  the  baei 
caudal  fin,  viz,  the  second,  thinl,  and  fifth;  the  first  extends  to< 
the  middle  of  the  second  dorsal;  the  fourth  commences  belon 
front  of  the  ba.sis  of  the  pectoral,  and  extends  to  a  iK>int  a  little 
that  measure<l  by  the  extremity  of  that  fin;  the  inferior  aerimi 
site  sides  converge  and  unite  a  little  behind  the  basis  of  tke  ^ 


*Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1861,  166:  tjpe  Lakrmx  wmmmima^^} 
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■itn  a  maule  iue(li«iri  line,  whieli  extemls  to  tbe  branchiostegal  fold. 
^hQiIu  Br.  VI;  l>.  XIX-25;  C\  17,  the  interspaces  Rcaletlj  the  iiiarpu 
pearly  trunciite;  A.  20;  Y.  I,  5;  P.  18.  Uead  ^i^iiled  above  and  on 
Btlea,  except  on  intcropercnhim  and  nitizzle.  Scales  ctenoid,  13-04-;U. 
bIio  scales  are  elongate,  and  nearly  truncate  distnlly;  on  the  aides  they 
Ire  in  obliqne  series,  but  near  the  dor«al  iin  tioui  :i-5  rows  exhibit 
leales  superposed  vertically.  GenoKil  volar  pale-orange,  with  ill- 
■eflned  blackish  shade  on  the  sides,  and  7  quadrate-blackish  spots  at 
ibc?  base  of  the  dorsal  tin;  below,  bright  yellow;  dorsal  and  caudal  fin 
jfeJiowish  at  base,  margins  with  a  bi-oad  blackish  band;  3  black  spots 
pti  the  middle  of  the  first,  and  4  on  the  middle  of  the  second  dorsal  fin ; 
■ttial  yellow,  with  7  blackish  blotches  extending  anteriorly  across  the 
piyR;  [KHjtoral  yellow,  with  brow  n  spots  on  the  rays  and  a  black  one  at 
■lie  bjiHc  in  front;  eye  with  5  blackish  radii^  diverging,  two  anteriorly, 
•ne  apward  and  backwanl,  one  backward,  and  one  downward  and  back- 
pa  i^l.  Total  length  14  inches;  length  of  head  enteriog  it  4*33  tinws; 
^*'|>th  of  body  4  times  in  the  same;  eye  5  times  in  head,  L06  times  in 
mti^/ilii^  and  1.25  times  in  interorbital  width."  Coast  of  Alaska,  {Cope,) 
ICC'Wnwafrfiiiofii*  Cope,  Proc.  Amer,  FluU  8t>e.  Phila*  1S73.) 

m  I>oniiiil  fin  with  tbc  ftpinee  separated  from  the  sofL  rays  by  a  deep  notch.     (Htxa- 

W     ^«  ClKscks  portly  nuketL 

^^^     e.  Scnlcn  all  strongly  ctenoid. 

*^^b.  H*  ]i5»|»cr  Steller. 

I  J^igljt  or  dark  greenish,  Diiich  mottled  with  blackish,  nistyred,  and 
ktit  blue,  the  dark  color  in  the  t'onn  of  tine  marblings;  the  reddish  in 
w^  form  of  broad  wiishes^  and  the  bluish  as  roiinflish  spots;  two  light- 
itiish  bands  downward  and  forward  from  eye,  separated  by  a  black- 
Bif^iiM)  brown  area;  a  w^hitish  streak  and  various  reticniate  markings 
b*  eheeks  and  opereles;  pectorals  and  dorsal  mottled  with  bnnvn  siK>ts; 
m  tl^k  humeral  spot,  distinct  in  the  young;  lower  fins  black  in  the 
k<ile,  pale  in  the  female;  flesh  often  tinged  with  green.  Form  rather 
ufetider,  Maxillar}^  i^iching  past  front  of  eye,  about  to  pu[ul.  No 
I  teeth  on  palatines,  Scales  all  strongly  ctenoid,  except  on  sides  of 
bead;  region  about  suborbital  stay  and  lower  part  of  the  operclM 
■naked  or  nearly  so;  lower  part  of  cheeks  sealed  in  varying  degree, 
rgfuemlty  more  naked  in  large  examples.  A  lateral  line  from  ot»ciput 
ulcuie  to  dorsal  fin,  ceasing  near  middle  of  spinous  dorsal;  one  from 
|bcdput  along  back  tr»  base  of  candal;  one  from  angle  of  opercle  to 
middle  of  base  of  caudal;  one  from  just  below  the  pectoral  fin,  nndu- 
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Litifig  along  the  sides  of  the  abdomen,  ceasing  in  front  of  tips  of  v< 

trals;  one  beginning  on  the  meditin  line  of  the  breast,  forking  xu 

the  middle  of  the  ventrals,  the  branches  going  straight  to  the  lo 

part  of  the  taiL    Dorsal  high,  less  deeply  emargiuate  than  in  the 

lowing  species;  the  spines  high;  caudal  slightly  emarginate^  sapnu^^e 

iilar  tentacles  moderate,  about  as  long  as  pupil;  sexes  not  ver>  tT^^s* 

simUar.      Head  3^;  depth  4J.      B.  XXII^I,  20;  A^  23;    Lat.  I  L  XO- 

Alaska,  south  to  San  Francisco  and  Japan;  abundant. 

(Stollttr,  MSS.  Tile»ms,  Act.  Aciwl.  Potrop.  ii,  340, 1810  i  Lahrax  hexagrammut  Pal  Inet, 
7jOogr,  Roaao-ABJttt.  ill,  684,  1811:  ChiniH  htxa4j rammm  GUuihcr,  li,  91:  Chir^ptU  m* 
lonya  Girartl,  U.  S.  Pac.  R.  R.  Svtrw  Fish.  45,  ba»ed  ou  a  8peciju«!0  with  M>tite  of  ^be 
soft  rays  of  the  dorsal  broken,  ret*eiiiblio^  spines:  CAiriw  nthulot^ns  GUutlier,  it,  93t 
Acaniholebin^  nehulo^u*  Gill,  Proc.  Acad.  Nat.  Sci.  Pbila,  1S(II,  Wn  ChiruM  fri^mmwmw^ 
Cope»  Proc.  Amer.  Phil.  Soe.  Phila.  liS73:  He^ayrantmus  ^caber  Iir4iu,  Proc,  V.  fi,  >»»t^ 
Mna,  18B1, 154 ;  baaed  on  very  youug  specimenaj  showing  a  rudimentnry  additJoo^ 
lateral  line  along  middle  of  Bido.) 

ec.  Scales  mo«tIy  cycloid  posteriorly;  dorsal  very  deeply  emargiuate, 

1000.  H.  snpercilio^ui^  (Palliie)  J.  «!  6. 

Blac'kisb-green,  varying  to  dark  brown  and  cherry  red.  the  coloration 
and  patteni  extremely  variable;  sides  nsually  with  ronnd  pale  gpot^ 
which  are  generally  cherry-red,  especially  in  the  adult,  bat  which  art? 
sometimes  nearly  wliit€   and  often  obsolete;    belly   mostly  reddb*li5 
pectorals  greeni&h  or  red,  usually  with  2  or  3  dn«ky  crescent*ftbai>€*l 
cross-bauds  at  base,  the  onter  portion  otten  plam-calor;   fins  mostly 
greenish  or  red,  variegated;   lower  fins  mostly  dnsky;  flesh,  and   aU 
membranes,  livid  green,  especially  in  the  adult;  stomach  and  int*^ 
tines  of  a  livid  green.     Body  rather  robust.     Orbital  tentacle  modi 
larger  than  iu  other  spedes,  its  length  §  the  diameter  of  the  eye.       * 
few  teeth  on  front  of  palatines.    Skin  covering  suborbital  Rtay  niifc*'"' 
cheeks  otherwise  scaly,    Scales  ctenoid  on  body  anteriorly,  becoQ*^  ^^^ 
nearly  smooth  behind  and  on  head*    Lateral  lines  5;  one  on  th^  mii^^^**^^ 
line  from  the  nape,  forking,  and  extending  on  each  side  nearly  to     ^^ 
of  second  dorsal;  the  second  to  the  upper  edge  of  the  caudal;  oi 
the  middle  line  of  the  tail;  one  from  throat  to  abont  middle  of 
and  one  on  the  miildle  line  of  the  belly,  forking  Iwhind  the  ventre 
and  extending  on  eiich  side  to  the  tail.      Dorsal  deeply  emargini^ 
Caudal  truncate  or  slightly  rounded ;  pectorals  large.     8exes  simi^ 
Head  4;  depth  3i,     D,  XX-23;  A.  22;    Lat.  L  107.     L,  18  incfc::^ 
Alaska  to  Monterey;  not  rare, 

{rMhroj  9upercilio»H*  Pallaa,  Mem.  Acad.  Petcreb.  li^  3S8,  1810,  and  in  Zoogr* 
AHiat.  iil,279:  Chiru^pictu^  Giraid.  Proc.  Acad.  Nat.  Sci.  Pbila.  1S&4^  132:  Chii 
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Pur.  R.  R,  Hnrv.  Thih*  43:  ChiruA piriuf  Gtliithi^r^  \\,  0:\i  Chirn9 piciitw 
lUotM^  Froc.  U.  8.  Nttt.  Mus.  I?:t80,  54:  Chirm  batias  Co[»?>  Proc,  Axnon  rhil.  Soc. 


whoUf  Bcale^t ;  »CAlei  nil  oteooid. 
ft*  drrni^mtttlllllS  (Pallia)  J.  Sl  0. — Hock  Trout;  Bttrt^gai;  Bodu-ron. 
les  <!li*ar  bruwiiishollve  of  var>  inij:  shade,  often  tinged  wUU  blurnli 
iperj'  and  vaguely  Idotched;  often  with  small  blue  wpota;  bead 
lerior  part  of  body  with  rather  large  Bky*l>lue  spots,  each  sur* 
led  by  a  ru«»ty  ring,  these  8iiialler  and  more  numerous  on  the  top 
1,  lips  with  bUiKsh  spots;  upper  fins  brown,  mottled;  ven- 
ud  du.sky -bluish;  pectorals  dark,  both  rays  and  membranes 
by  Hiuui^ly  defined  whitish  reticulations,  so  that  the  fins  apjiear 
rofmtty  spotted  with  white.  Females  brownish,  somewhat  tinged 
181^ closely  <roven^d  witli  round  spots  of  a  reddish  brown;  lhe>5e 
lly  quite  small  and  uniform  over  the  whole  back  and  sides; 
fln  spotted  on  the  scaly  part,  the  tins  otherwise  plain  reddish  or 
1,  the  ventmls  usually  dusky;  peeforals  lUjht  orang€j  wiOwnt  mark- 
Otber  females  {^hii(tcuhm'rintus^)  have  the  ground  color  slaty- 
with  rows  of  round  orange  spots  eousidorably  larger  than  nsuiU, 
Miming  vermiculations  on  the  head;  dorsal  fin  orange,  clouded  at 
lUi  bine;  soft,  dorsal  edged  \^ith  bluish;  pectorals  plain  orange; 
r^bite*  Body  elevated  at  tlie  shoulders,  descending  rather  steeply 
nape.  Maxillary  not  reachiug  middle  of  e>e;  a  very  few  teeth 
of  palatines;  supraocular  t)up  smaller  than  in  other  specicB, 
than  pupil.  Cheeks  and  opercles  entirely  scaled;  scales  on  the 
I  «trongly  ctenoid.  Uppermost  lateral  Vmf*  forking  on  the  nape, 
Eaofibc^  running  to  opposite  the  middU^  of  the  second  dorsal;  the 
lateral  Hue  to  upper  edge  of  tail;  the  third  to  middle  of  tail; 
Utth  to  a  little  beyond  the  middle  of  anal;  the  fifth  to  lower  edge 
;  the  fourth  beginning  near  the  lower  edge  of  the  pectorals  and 
"  •i]iposite  the  ventrals,  the  lowermost  on  each  side  joining 
f  of  the  vent,  and  proceeding  on  the  median  lino  to  the 
s  of  the  breuiit.  Dorsals  high,  scarcely  connected;  j>exitorals  and 
ila  large;  caudal  slightly  emarginate.  Head  4^;  depth  4,  D, 
24;  A.  I,  23;  Lat.  1. 112.  L.  18  inches.  North  Pacific j  abundant 
?oiiit  Coocepcion  to  Ahiska, 

4rf^ffrumm^9  Vnllm,  M^m*  AvnA.  P*»t<T»li*  IBIO,  ii^  3S6,  9,  and  Iti  Zoojsn*, 

.,  Ptalii.  IfCMi,  i:J-i:  cfnrur  •«*  OnL  U.  S.  Piio.  K.  H.  Sarv\  Fiah. 
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44:  ChiropaU  conat^llatus  GiTtkid^V.  S.  Pac.  R.  R.  Snnr.  Fish.  42,  ^:  Chinun 
GUntherii,  92:  Chirus  guttatuSj  oonstellatuSy  and  maouloteriaiMt  Lockiugton,  Pi 
Nat.  Mas.  1880,  iii,  &3-55:  Grystes  lineatuf  ( i  )  Ayres,  Proo.  Acad.  Nat.  8cL  i 
1  Labrajc  octogrammua  I^allas,  Zoogr.  Rosso- Asiat.  283,  9.) 

8S9.-OPH10DON  Girard. 
(Oplopoma  Girard.) 
(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  133:  type  Ophiodon  eIomffatm»  Girai 

Body  elongate,  low,  little  compressed.  Head  long,  rather  j 
its  surface  scaleless.  Mouth  terminal,  very  large.  Jaws  wit 
stroDg,  sharp,  unequal  teeth,  some  of  them  canine-like;  long  » 
cardiform  teeth  on  vomer  and  palatines.  Gill-openings  very  wi 
membranes  not  united,  free  from  the  isthmus.  Preoperele  with 
bluntish  spines;  a  dermal  flap  above  the  eye.  Scales  very  sm 
coming  smooth  with  age.  Lateral  line  single,  continuous.  Dor 
long,  deeply  notched,  the  spines  about  "4  in  number,  slender  an 
ible,  the  middle  ones  highest;  anal  fin  long,  without  distinct  c 
ventrals,  I,  5,  inserted  somewhat  behind  pectorals;  i)ectoral  fin 
Pyloric  cceca  very  numerous.  Gill-rakers  tubercle-like.  Species  0 
size ;  among  the  largest  of  the  cottiform  fishes,   (thinqj  snake ;  o<$«y, 

1009.  O.  elongatUS  GnL—Cultua  Cod;  Blue  Cod;  Bwffalo  Cod;  timg. 

Dark  brovv^n  above,  much  mottled ;  dorsal  fin  and  whole  iippc 

of  body  covered  with  small  rusty  brown  spots  of  varying  size  an 

lower  parts  of  body  of  a  livid  bluish  gre?»n,  esi)eciariy  in  the  «di 

flesh  and  all  membranes  tinged  with  green;  ground  color  often 

or  reddish  tinged;  young  sometimes  bright  green;  fins  dusky,  ni 

the  dorsal  and  caudal  with  a  very  narrow,  pak*  edging.     Head 

the  snout  sharp,  conic.     Mouth  very  large,  the  lower  jaw  proa 

maxillary  rea«-hiug    beyond    orbit ;   each  jaw  with   a  series  of 

pointed  teeth,  bent  inward  and  immovable;   front  of  upi)er  jai 

2-4  larger  canines;  outside  of  the  series  of  large  teeth  each  jii 

numerous  small,  sharp  teeth;  vomer  and  palatuies  with  a  single 

canines;  supraorbital  tentacle  much  shorter  than  pupil.    Dorsal 

ginning  above  preopc^rele,  the  fin  very  deeply  notched,  the  highest 

nearly  one-third  length  of  head;  caudal  emarginate.     Head  3J; 

5.     D.  XXV-21;  A.  22.     L.  40  inchc^s.     Pacific  coast,  ^Vlaska  to 

I>arb{ira;  verj'  abundant,  reaching  a  weight  of  30-40  pounds,  bflb 

of  the  most  important  food-fishes  on  the  coast. 

(Cirard.  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  133;  Giranl,  U.  8.  Pm.  B.  1 
48;  GUnthcr,  ii,  94:  Oplopoma  panihcrina  Girard,  Proc.  Aead.  1 
^35,  aud  in  U.  S.  Pac.  R.  R.  Surv.  Fish.  4G:  Opkiodim  jfomA 
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853.— ZA^lOLEPIS  Girard. 

P«Kj,  Aead*  Nttt  Sci.  Phila.  1B57,  ^02:  type  Ziinu>I«|n«  taiipinnis  Grtl.) 

ly  elongate,  little  compre8«ed,  tapering  from  tJie  nape  to  the  long 

tail     Ileail  shorty  conical,  tlie  pn>file  di:*curvctU     Mouth 

■  i^  low,  terminal,  horizontal;  cardiibrm  teeth  on  the  jaw8, 

r^  and  palatinew;  no  supraorbital  cim;  preopercle  wiOi  spiuen. 

bembmneM  not  tinited,  free  from  the  bthmiis;  jjfill-rakers  tubercle- 

ScalcM*  small,  imbricated,  extremely  roughly  ctenoicL     Lateml  line 

^  eoritlnnou.^t.    Dorsal  (in  with  about  21  spines;  some  of  the  ante* 

rftieti  greatly  elevate<i;  a  deep  notch  l>etween  the  spines  and  «oft 

anal  flu  very  long,  with^  spines,  the  second  of  which  is  longest; 

ills  I,  5,  long,  inserted  a  litth*.  behind  pectorals;  pectorals  mod- 

»    Pyloric  ca^cu  few  (5  or  G).    Xorth  l*aoilic,  in  deep  water,    (^tivtov, 

lb  or  card;  XsnOy  scale;  hence  moi*e  correctly  apelled  with  an  Initial 

•  m.  latipiniiift  Onl. 

nici*otns^  the  body  and  np|>er  fins  spotted  with  rusty  brown;  the 

ml  fin8  marked  with  bhickiish;  a  bhick  streak  before  eye;  8nlH>r- 

b1uii<h  r*ilvcry.    Body  elongate,  liisiforni,  scarcely  com pros8ed,  the 

oiithne  rising  rather  steepl}*.     Mouth  small,  horizontal,  low,  the 

My  reaching  nearly  to  the  middle  of  the  eye;  the  premaxillary 

f'    ^    '  \v  the  eye.    Eye  very  !art>^e,  longer  than  ^nout,  ^  in  head; 

.:-:.      ide,  partly  covering  the  scaly  maxillary;  intcrocnlar  space 

narrow^  somewhat  concave;   na^al  spines  present;    preopercle 

sharp  spines.    Dorsal  spines  slender,  stiH',  the  flrst  and  second 

nally  git»atly  produced,  but  stillish  to  the  tip,  scarcely  con- 

membrane,  reaching  to  nearly  middle  of  second  dorsal,  and 

than  half  the  total  length  of  the  fish,  but  often  much  shorter;  a 

dolcti  between  spinous  and  soft  parts  of  dorsal ;  second  dorsal 

its  ray,"?  gra<lually  shortened;  anal  long,  its  spines  high;  ventrals 

fcte,  wide  aimrt,  rea(*hing  past  front  of  anal;  pectorals  short  and 

;  caudal  short,  slightly  emarginate.      Head    and   body  every- 

covered    with   minute,  imbricated,   very  rough,  shagreen  like 

.     Head  li;  ilei»th  5\.     D.  XXl-I,  11;  A.  HI,  17.    L,  12  inchei*. 

Sau  Fiancisco  northward,  abundant  in  deep  water;  a 

1 1  y,  firm  substance* 

».  K»l-  act.  PhlU.  1857,  702]  Girard,  V.  S.  Pttc,  R.  B.  Surv.  Flfcli. 


f 
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'  8^4.— axiri.£Bii;6  cm.  ■ 

(Gill,  Proc.  Acad.  Nat.  8ci.  PkUa.  1862,  277:  type  OxnUbiu*  pictut  Gill.)  " 

Body  oblong,  somewhat  compressed.  Head  conical,  very  slendl.' 
acumiuat^,  the  profile  somewhat  concave.  Mouth  small.  Jaw$  es 
with  a  band  of  teeth j  the  outer  series  considerably  enlarged;  rain 
teeth  on  vomer;  few  or  none  on  palatines.  Top  of  head  with  den 
flaps,  Preopercle  with  2  blant  spines.  Gill-mem branes  broadly  ooi 
ne45t€d,  free  from  the  isthmus;  gill  rakers  short,  not  very  stout,  8cal« 
small,  ctenoid*  A  single  lateral  line.  Dorsal  tin  eruarginate,  with  abom 
IG  low,  rather  strong  spines;  soft  dorsal  moderate,  its  meiobrane  clos^l 
scaled;  anal  with  3  stout  spines,  the  second  the  longest;  caudal  triii* 
oata;  pectorals  rather  long,  their  bases  not  procurrent;  ventrals  mocl^-J 
ate,  inserted  well  behind  pectorals.  Pyloric  copca  few.  Small  fishe^ 
bright  coloration,  {o^u^j  sharp;  hiSta^ — Lehimj  an  old  synonym  of  H<rji* 
agrmnnuiHy  from  Ae^^tac,  a  kind  of  small  fish  suitable  to  be  cooked 
ktfiji^^  a  kettle.) 

I0O4.  O.  pictua  GilL 

Tawny  grayish,  with  about  6  black  bars,  alternating  with  areas  of 

pale  orange,  the  latter  obscured  by  dusky  spots  and  blotches;  the  ilaJ^^ 

bars  extending  on  the  fins,  the  first  across  the  nape,  the  second  acro®^ 

the  middle  of  the  spinous  dorsal,  the  third  broader,  across  posterior  pi*rt 

of  spinous  dorsal  and  front  of  anal;  one  across  middle  of  soft  dorsal,  oo* 

on  posterior  part,  and  one  at  base  of  caudal;  the  bars  are  about  as  ^ncl« 

as  iJie  interspaces,  and  their  edges  are  irregular,  but  sharply  detiii*-'^i 

pectorals  and  caudal  orange,  with  crossseries  of  spots ;  veutrals  larU^^J 

black;  under  side  of  head  orange,  freckled,  spotted  with  pale;  2  frin^^. 

Leirri  over  each  eye,  scarlet;  breast  and  belly  marbled.    Body  rather dtK^Fi 

"compresse<L    Head  little  compressed,  slender,  pointed;  lips  tliick;  lo^^^^ 

jaw  slightly  included ;  maxillarj^  small,  barely  reaching  eye.    E^res  larS*** 

about  equal  to  snout,  4  in  head;  nasal  spines  present;  interocular s|>^**^ 

|jiarrow.     Scales  on  sides  of  head  very  small;  ecalej^  on  body  sici^**^**^ 

"ctenoid,  with  strong  horizontal  stria?,  those  on  breast  minute.    D^*"*^ 

M  continuous,  its  spines  stiff,  the  middle  ones  highest,  and  all  ^^^^ 

siderably  lower  than  the  soft  rays;  second  anal  spine  longer  than     ^^ 

third,  about  equal  to  the  soft  rays;  pectorals  barely  i*eaching  a«^^ 

ventrals  to  past  vent.     Head  3J;  depth  3J.    D.  XVI-ir>:  A.  UI^     ^' 

L.  10  inches.    Bocky  shores,  from  Monterey  northward;  rarw.    A  i»*^ 

beautiful  and  active  little  fish, 

(Qm,  Proo.  Acad,  Nat.  Sci.  PkilA.  1863^  277.)  ■ 
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d5$.— MYRIOr.£PIS  Locklngton. 

if  PfOci,  U.  a  Nj*t»  Mob,  1880,248:  typo  MffrhlepU  sm\fer  Lockiugton.) 

ly  oliloii^^  somewhat  eompreesed.    Head  heavy.    Month  iDoderate, 

lower  jaw  slightly  [)nijectin|^;  both  jaws  with  bauds  of  slender^ 

tvethj  the  front  teeth  slightly  enlargred-^  similar  teeth  on  vomer 

palatines;  preopercle entire;  no deruiiil flaps.  Gillrakerssihoit;  gill* 

ibnineHvei-y  tiarrowly  joined  to  the  isthmus.    Scales  smalt,  ctenoid^ 

rwhere  covering  the  head  and  body  and  the  soft  parts  of  most  of 

tfljift.     Lateral  line  single.    Dorsal  fin  deeply  emargiuate ;  the  spines 

^ut  15  in  number,    Auul  rather  short,  without  distinct  spines,    fi/j/^  ..;. 

ly;  ^*^f^,  scale.) 

IS*  iil«  zotilfer  LockiDi^ot]. 

^Inck  above,  whi^sh  below,  with  four  broad  black  bars  on  the  sides; 

fimt  ovrr  the  peetorals;  the  second  anterior  to  the  vent,  almost  en- 

the  body ;  the  third  near  the  base  of  the  amil,  and  the  fourth 

iog  the  caudal  peduncle;  a  black  bar  at  base  of  caudal  and  two 

the  iln;  other  fins  blotched  and  buntled  with  tight  anil  dark; 

lOid  Ci[»s  of  the  scales  white.     Ileud  everywhere  densely  scaly,  the 

iked  areas  on  the  head  being  the  lips  and  the  folds  of  the  gill* 

inea*     Scales  on  body  largest  posteriorly,  small  on  head  and 

Vertical  fins,  except  the  spinous  dorsal,  covered  nearly  to  the 

fit  tbo  rays  with  small   scales;   external  surfaces  of  paired  Una 

y  seajy;  spinous  dorsal  with  a  few  scales.      Peetorals  broatl» 

jite,  not  reaching    the  vent;   fourth  dorsal   spine  longest,  th*.^ 

dimiDishing  regularly  to  the  12th.     Eyes  lateral,  shorter  than 

t{    ititerorbital   space  broad,  slightly  convert.      Head  4  in  total 

U  3|.  *  D.  XIV-I,  15;  A.  II,  11;    Lat.  1.  130.     Monterey 

iiiv;  one  s]ieeimen  known, 

ektfigUio,  Proc  tl.  S.  Kat.  Has.  18B0«  S46. ) 


IHxHU  CiiL  Acad.  Nifct.  Set.  1859,27 :  typo  Anophponta  merlangua  AyT€8^=  Qa4*it 
jtmhrin  PiUiii*.) 

ly  elongsite,  little  compressed,  tapering  into  a  very  slender  caudal 
weie.     Head  rallicr  long,  the  snout  somewhat  tapering.     Mouth  ter- 
#,  uiodenite,  the  lower  jaw  inclnded;  maxillary  very  narrow,  slip- 
almost  entirely  under  the  preorbital;  teeth  moderate,  cai^diform| 
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those  in  the  lower  jaw  iu  a  single  series  laterally^  and  in  a  narrow  I 
in  front ;  upper  jaw^  vomer,  and  palatines  each  with  a  band  of  sii 
teeth.  Head  entirely  scaly.  Ko  supraorbital  flap.  Preopeide 
armed,  its  membranaceous  edge  crenulate.  Oill-membranes  jc 
to  the  isthmus.  Body  entirely  covered  with  minate  ctenoid  ae 
Lateral  line  single.  Dorsals  short,  well  separated,  the  first  of  slei 
flexible  spines ;  second  dorsal  shorter,  similar  td  the  anal,  which  is 
ceded  by  three  weak  spines ;  ventrals  but  little  behind  pectorals;  ca 
fln  forked.  Peritoneum  black.  Pyloric  ccBca  about  two,  long  and; 
der.  Gill-rakers  slender,  few,  not  very  short.  North  Pacific*  (a>ii 
unarmed ;  ;rd>Ata,  operculum.) 

1006.  A.  fimbria  (Pallas)  GMl—Beahaw ;  Coal-fieh. 

Color  slaty-black  or  grayish,  somewhat  reticulated;  white  belov 

young  rather  pale ;  adult  nearly  black ;  fins  dusky;  caudal  edged 

pale;  lining  of  the  opercle  black.     Premaxillaries  on  the  level  o 

lower  part  of  the  orbit;  maxillary  reaching  to  opposite  firont  of  i 

Dorsal  fins  separated  by  a  distance  nearly  equal  to  two-thirds  leng 

the  base  of  soft  dorsal,  the  spines  very  weak ;  the  fourth  longest; 

torals  reaching  beyond  tips  of  ventrals,  not  half  wa^*  to  vent.    He 

depth  64.    D.  XX-1, 17 ;  A.  Ill,  15 ;  Lat.  1. 190.    Usual  length  IS  in 

but  sometimes  much  larger.     Monterey  to  Alaska;  rather  commo 

pecially  northward.    A  very  singular  and  interesting  fish. 

(Gadus  fimbria  Pallas,  Zoogr.  Kosso-Asiat.  iii,  2(M),  1811:  Anoplopoma  mn 
Ayres,  Proc.  Cal.  Atxid.  Nat.  Sci.  1859,  27:  Scombrocottus  ifalmonenM  Peters.  1 
Muuatsber. ) 

Family  CVI— SCORP^ENID^E. 

(The  Rock'Jish^s,) 

Cottoid  fishes,  with  the  body  oblong,  more  or  less  compresseil,  the 
generally  large,  and  usually  with  one  or  more  pairs  of  ridges  al 
Avhich  terminate  in  spines.  Opercle  usually  with  two  spiuoas 
cesses;  preo]>ercle  with  five.  ^louth  terminal,  usually  lar^« 
viliiform  teeth  on  jaws  and  vomer,  and  usually  on  the  palatines, 
maxiliaries  protractile;  maxillary  broad,  without  supplemental!  1 
not  slipping  under  preorbital.  Gill-openings  wide ;  the  gill-meBhi 
separate  and  free  from  the  isthmus;  usually  no  slit  behind  tiMi 
gill.  Scales  ctenoid,  or  sometimes  cycloid,  usually  well  dflVil 
sometimes  nearly  obsolete.  Lateral  line  single.  A  bony  ilif> 
iiig  backward  from  the  suborbital  toward  the  preopert 

08  thomcic,  of  the  normal  percoid  form,  I,  5,  the : 
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Rrff^^wrt<J  rather  iitrong  «i>ines  and  about  as  mmiy  8oft  raysj  anal 
Ui«sr  )$)iort,  with  3  t^pines  and  ^10  8oft  r;ij8;  soft  rays  in  all  the  fiiia 
iUfbcd,  excc[)t  .Hotne  of  the  lower  rays  of  the  iiectomls.  Pyloric  cceca 
hiioderate  or  small  miuiber  (less  than  12),  Psendobranchinii  large. 
^*Ulailder  present.  Genera  about  20;  species  about  200,  inhabiting 
liMtH;^,  but  especially  abundant  in  the  temperate  part8  ot  the  Pacific 
Kilt],  niiere  they  form  u  Uir^e  proportion  of  the  Jlsh  fauna.  They  are 
paig^mtory  Unhes  living  about  rocks;  most  of  them  are  of  large  Mze, 
n  all  are  ufied  a«  food,  Mauy  of  them  are  viviparous^  the  young  be* 
I  imMlisced  in  great  numbers  when  about  oneTourth  of  an  inch  in 
Lb. 
pWyfiif<p,  group  Sctfrpmnina  \>U  0 (lather,  IL)  | 

buiwU  npinem  15;  vertebrn*  12 -f  111;  palatiuo  teeth  pr©8t*nt Sebastes^  357, 

Ll>i»ni4U  «|iiiini  13;  vurtetinv  L^-i*  ^^\  p^ii^ttnt^  teeth  present Skua^todils,  3^8. 

I  Dnrwl  ffpinca  18;  vertebrnj  10-|-14;   ptilutine  t«eth  prt-*8eiit;  scales  ctPuoUl,  or 

ItalilfMl  wifli  ilrrmal  tlaps Scorp^ena,  554** 

^Biotwfcl  »pltu^«  n>or  II;  scalen  siUDoth^  outiro .• .,.SKTAacUE8,  360. 

r  S^lf.-SEBAflTCS  Cnvier,  I 

nrier,  R^gne  Atiito*  eth  2»  tit  1^9;  typo  Prrcn  n^frvifffim  M(ttler«)  1 

Ifidy  oblong,  eonipr<^»8ted.  Head  large,  scaly  almve  and  on  sides;  era- 
1  ridgeii  well  developed.  Mouth  terminal^  very  browd,  oblique,  the 
nd  maxillary  extending  to  below  the  eye;  lower  jaw  projecting, 
hi  a  bony  knob  at  the  sym i»hysiH;  palatine  teeth  i^resent.  Eye  very 
m;  preoi)ercle  with  Ave  divergent  spiuei^;  opercle  with  twoj  8upra- 
■■lar  spines  strong;  gill -rakers  long,  slender.  Sades  sraalU  etenoitl, 
l^pariy  arranged;  no  dermal  Haps.  Dorsal  fin  continuous,  very 
VT^  the  spinous  part  much  longer  than  the  soft  part,  of  15  strong  spine«f 
■*  three,  strong;  caudal  enrarginate;  pectorals  long,  narrow* 
fcii»ni'«>ieg;ils  7.  Vertebm^  12  +  19,  Coloration  mostly  i-ed.  Ovoviv* 
wow^    specie-^  few,  mostly  of  the  Northern  Seas.     (a£,jaaT6q^  magnfi- 

n  I 

mf*  II*  aiarlaUi^CL.)  LUtkim.— /?a4^--/«A;  lir^-fish;  Sitopprr;  ftpmdttrffnn,  I 

bniuge  redt  nearly  uniform,  sometimes  a  dusky  opercular  blotch,  and 
I       '  dusky  liars  on  the  back,     Body  ovate;  back  elevated, 

^^. ,,..*!  ^  u:line  fttraightish;  top  of  head  evenly  scaled;  interorbital 
^Kritfa  twfi  low  ridges,  l>etween  which  it  is  concave;  nasal  spines 
^K;  cmniat  ridges  moderate^  rather  low  and  sharp;  preoctitari 
^Bcnhir^  postocular,  tympanic,  and  occipital  ridges  present,  the 
^^ritJi  '^'^^  ***'^  a,.,M>f^-  divergent;  suprascapular  spines  very  sU^r\^ 


^^^^t^M 
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and  promiueut;  opercular  spines  long  and  sharp;  sabopercolar  spine 
I)romLnent;  preopercular  spines  slender  and  sliarpy  the  second  longnt; 
suborbital  stay  not  reaching  preopercle;  preorbital  narrow,  with  two^ 
spines.  Eye  exceedingly  large,  3  in  head,  more  than  twice  as  wi«le  m 
interorbital  space.  Mouth  very  large,  oblique;  maxillary  very  broad, 
reaching  middle  of  eye,  its  length  2^  in  head;  premaxillaries  <m  levd 
of  middle  of  pupil;  tip  of  lower  jaw  much  projecting,  with  a  conspici- 
ousy  pointed  symphyseal  kiiob;  mandible  and  maxillary  scaly;  pseudo- 
branch  ite  very  large;  gill-rakers  long,  stiff  and  strong,  about  as  iu  8eh» 
todes  pinniger.  Dorsal  spines  sharp,  the  longest  about  as  long  as  eye; 
the  fin  deeply  emargiuate;  soft  rays  not  very  high,  higher  than  tks 
spines;  caudalnarrow,  moderately  forked;  anal  spines  moderate,  grada- 
ated;  the  second  a  little  shorter  than  eye;  i)ectoral  rather  long,  reaching 
vent,  its  biise  narrow;  ventral  reaching  to  vent.  Scales  small,  irregu- 
lar, not  strongly  ctenoid.  Peritoneum  brownish.  Head  3;  depth  ^t* 
D.  XV-l.'J;  A.  II r,  7;  Lat.  1.  40  (tubes);  scales  about  85.  Athmtk 
coasts  of  America  and  Northern  Europe,  south  to  Cape  Cod. 

{Perca  marina  L.  Syst.  Nut.  x,  1758,  in  part:  Peroa  noneegiea  MliUer,  ZouL  Dmn.  4B: 
Sebaates  norwagicM  GUntber,  ii,  95.) 

Siibsp.  vivlparns  (Kroyer)  Liltk. 

Generiil  color  brownish  red,  somewhat  mottled,  with  a  blackish  bl^rch 

on  the  operclo,  and  some  other  brownish  spots  on  the  lK>dy.    Pi'i-t* mil  tins 

a  little  longer  than  in  S,  marinm;  intenwular  space  rathc*r  narn»wt-r. 

Head  3\;  d(»pth  3.1.    I).  X^M4;  A.  Ill,  8.    Arctic  Seas,  south  to  i\ijH» 

Cod  and  the  P>altic;  smaller  than  the  preceding  and  liviu^j:  u»?tiir  shon?: 

thought  to  be  a  littoral  variety. 

{SehdfitcM  ririjtariis  Kroyer,  Natnrliist.  Tidsskr.  i,  275,  1S44-M5;  Gill,  Prtx\  Acsil  X*!. 
Sci.  Philii.  l?^G;{,  33;?:  ik-basU-ff  riviparutt  Giiiithor.  ii,  96.) 

35N.— SEBASTODES*  Gill. 
Bochjisit;  ''Hock  Cod."^ 
(Sibaftlvhthys,  Sthistojtlus,  ASibasUtmus  and  ^5a«fo«omifi<>Gi11.> 
(Gill.  Pnx*.  Acjul.  Xnt.  Sci.  Tbila.  l-^Ol,  1(J5:  typo  Stbasteti  }HiMciMpimi«  Ayres.  ^ 
Body  oblong  or  (»loiigate,  somewhat  compressed;  head  lar^e:  mouth 

•  A  very  doubtful  sp«*tMt*8,  wbicb  in.iy  1m'  tbe  youii«;  of  Stbastis  marinuji,  xmh  tin  »l^ 
imnual  iiuiuIht  of  spim-s,  is  accredited  to  our  Atluutic  coa^t,  viz: 
iS*.  f  fasriatmt  (8tonT.) 

"liody  cIou<:atcd.  not  convex  in  front  of  dorsjil  fin  as  in  S€ba»fvfi  mn^rfyrcaf:  fnor 
distinct  dark  brown  tniusverse  bands  upon  the  nide^,  the  bn»:i4lc«t  «t  the 
portion  of  tbe  l>ody."    D.  XIII-14;  A.  111,7.     Pn>viucetowu,  Maiwu     (Storwr.) 

{SthaaUtfasciatHM  St4>rer,  Proc.  Bost.  Soc.  Nat.  Ilisit.  v,  31, 1(^54:  Sbtetltftf /HsMtaC 
Proc.  Aoad.  Nat.  Phila.  16G3,  335.) 


KMJ.    bVOi 
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ite  or  large,  with  the  jaws  equal  or  the  lower  more  or  less  pro* 
igj  tlM^th  hi  villiforoi  bands  on  jaws,  vomer  and  pahitiues*  Bead 
*  or  leaa  evenly  scaled,  without  dermal  tlax>H;  cranial  ridges  more  or 
deve1ope<1f*  some  or  all  of  the  following  pairs  present,  ussually 
tkg  Id  spines:  preoenlar,  «npraocalar,  i>ost^enlar,  tympanic,  cor- 
,  occipital,  and  nuchal.  Five  preopereuhir  spines*  Two  spines  on 
ciperele  and  one  to  three  on  the  Hiiprascapuhi,     Suborbital   stay 

Ite,  UHuatly  not  reaching  preopercle.  Gil!  rakers  various.  Scales 
emfe  or  rather  small,  ctiuioid,  in  45  tt>  100  transvei-se  series.  Dor- 
contiuuons,  emarginat^,  its  forrnnU  XIll,  12  to  14.  Anal  fin 
|0  ta  9.    Pectorals  well  developed,  the  base  broad  or  narrow,  the 

raya  nmlivided*    Caudal  truneato  or  slightly  forked  f  soft  parts 

Jcal  fins  more  or  leiiis  scaly.  Pyloric  cceca  G  to  11*  Yertebrm 
15,  Species  of  rather  large  size,  and  varied,  often  brilliant  colors, 
Jy  reiL     Sexes  colored  alike.     Most  of  them  inhabit  the  Pacific 

,  atnl  they  are  exceedingly  abundant  in  rocky  places  along  the 
I  coast  of  the  CTnited  States,  Ml  are  ov*oviviparoua,  bringing  forth 
\,t  immbers  of  young,  which  are  nearly  hulf  an  inch  in  Uiigth  when 
The  sjiecies  differ  greatly  in  form  and  armature,  Init  the  genera 
111  on  tliese  differences  intergrade  too  closely  to  be  worthy  of  reten- 

(^f^?<*irro'T,  Sebastes;  f£^«r,  likeness.) 

ANALYSIS  OF  SPECIES  OF  SKSASTODKS. 

i  r&f  amoll;  Int.  L  90*100;  month  very  Iatj^c,  t\w  low  or  Jaw  much  proji'cttiig; 

nkiiU  fhick*  tbe  cTHinat  riilg(*« 
wt^ak*  A«in»U.  (8KiiA.sTcrt>Ks. ) 
Ci>li>r  hgbi  oUraeeoiw  rtnl; 
ycmtjg  jfttH^nidh pauc'tapiuU* 

*  Diagram  of  crania}  ridgc9  ^f  Sehaatodct, 

*\       /* 

•)    I' 

-I   ^  ^   w 


t.  TviupftJile  Apinet* 


h,  NuobAt  iplnea. 
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oa.  Scales  small;  lat.  L  65  to  80;  arnil  rays  III,  7  to  III,  9;  skiiTI  titli'k,  r^    •  '         '^■^f^ 

Vl^r^'  low  Of  obsitK  T  1 4W 

*   '  much     proJiM'ttng ;     giU-riLkco 

very  long  uird  (nk'Diler;  csindjd 

^^L  emargtutito;  javfn  scaly.    (&B* 

^^r  BAS1USU.MU8  GtIL) 

J.  Peritonenm  white;  cranial  ridges  nil  ohsoletf^* 
c.  Color  olivaceous,  nearly  plain;  caudal  yellowish  or  greenish;  mouth  Inrgc. 

Jtaridit** 
cc.  Color  dujjky,  sides  spottod  with  hlack ;  caudal  dark ;  month  smaller . .  mtlanitpM, 
hh,  Peritouenra  black, 

d.  Supraocular  and  occipital  ridges  obdolet«,  without  spines;  colore  dusky,  the 

iins  blacki^h^ 
^^         e.  Proocnlar  ridges  ohsoUte,  the  J^ontal  region  botwcfu  thcMH  not  apMlally 

^^B  convex....* ...rjliafjit* 

^H         M.  Preocnlar  ridgea  present,  usually  ending  in  spines,  the  ^ntal  region  h^ 

^V  twe«;u  thnm  bulgitrg..  my$tfmm; 

dil.  Supraocular  and  occipital  ridges  mostly  present,  endiug  in  spines;  dtindd 

flu  not  deeply  emar^nate;  soft 
I  dorsal  low. 

^^  /*  Second  filial  spiuo  scarcely  or  not  longer  than  third;  post<ocTilAr  spiiie 

^H  wanting;  color  creauiy  oIIvm^** 

^H  0U8 _  trntomiltu. 

^H  //,  Second  anal  spine  notably  longer  than  third. 

^H  if.  Body  orate;  postxjcutar  spines  present;  color  chiefly  creamy  or  oil va* 

H^  ceous ^€aiU, 

gff.  Body  rather  elongate ;  post  ocular  wanting ;  color  eUiefly  red .  ,pfwig€f, 
aaa*  Scales  moderate;  lat.  h  45  to  60;  aual  rays  III.  5  Ui  III,  7. 

k.  Cranial  ridges  very  low,  the  sknll  thick  aud  solid;  lower  j?vr  little 
^^  prt»jeeting;    iuterorbital    «|>a^ 

^H  convex;      gll  brake  m     isl«cid<Sf 

[^V  usually  long. 

j.  Color  olivaceous ;  postocular  spine  wanting;  mandible  with  a  f©ir 

I^H  smooth  scales atratirtma, 

^H  ji  Color  red ;  postocular  spine  present. 

^^^  j.  ^ales  on  mandible  stnooth  ;  color  chiefly  orange pinwi^w, 

^^1  jj.  Seal  es  on  m  a  n  d  i  ble  very  ro  n  gh ;  col  or  chi  efl  .v  bri «  k  -red . .  mlf»ial»#. 

^^M  hh.  Cranial  ridges  uiore  or  less  strong  ;  skull  eomparalireJy  thiii ;  giU* 

^^1  rakerN  generally  nhurt.* 

^H  )t,  Postocular  and  tympanic  spinw  both  present ;    inten»rbital 

^H  space   concave,      (Skbabtomcs 

^B 

^^^  L  Cranial  ridges  broken  and  armed  with  accessory  spines  (in 

^^1  the    adult^    nearly    amootb    in 

^H  young);      second     anal     spine 

^H  scarcely    longer    than     tblrrl; 

^B  color  red,  nearly  plain..r«^. 

^K  II,  Cranial  ridges  smooth ;  second  anal  spinft  mnch  longer  than. 

^V  third;  color  rosy,  with  thrfi»e  or 

^^R  four  round  blatchcs  of  pluk  on 

^^B  ftidcd  of  back« 

^H  m.  Dorsal  spines  tow,  the  highest  less  than  half  th«  leogUL 

^H  of  head. 

^H  n.  Body  eveiywUere  with  small  round  pale  apoU* 
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fm.  Body  withont  stellate  spots. 
0.  Pale  blotches  on  sides  snironnded  by  purple  shades; 
head  with  purplish  above ;  man- 
dible naked rosawus. 

00,  Pale  blotches  on  sides  surrounded  by  preen  shades ; 

no  purple;  cranial  ridges  very 

sharp ;  mandible  partly  scaly. 

rhodochloria. 

mm.  Dorsal  spines  very  high,  the  highest  half  the  length  of 

head;   body  iotbove  with  many 
small  round  green  spots. 

chlorostictua. 
tie.  Postocnlar  spine  wanting. 

p.  Mandible  scaly,  its  tip  much  projecting;  perito- 
neum dusky;  interorbital  space 
concave ;    body   comparatively 

elongate eloHgatua. 

pp.  Mandible  naked;  peritoneum  white;  l>ody  deep. 
q.  Scales  on  head  mostly  cycloid;  lower  jaw  pro- 
jecting; second  anal  spine  much 
stronger  than  third;  color  pink- 
ish  white,  banded    with  deep 

crimson rubnvinctus. 

qq.  Scales  on  head  ctenoid;  lower  jaw  usually  in- 
cluded; second  anal  spine  lit- 
tle enlarged.  (Sebasticuthyb 
Gill.) 
r.  Coronal  spines  present;  cranial  ridges  moderate; 
color  brownish,  mottled. 

auricutattii, 
rr.  Coronal  spines  none. 
B,  Cranial  ridges  with  entire  edges. 
t.  Nuchal  ridges  none. 
u,  Gill-rakers  extremely  short,  most  of  them 
as  wide  as  high;  general  color 

dusky-gn^cnish rastrelUger, 

UH,  Gill-rakers  higher  than  wide. 
V.  Highest  dorsal  spine  notably  more  than 
half  length  of  head. 
w.  Head  and  upper  parts  not  speckled 
with  orange ;  membrane  of  spi- 
nous dorsal  nut  very  deeply  in- 
cised. 
X,  Color   dark    brown,    varied    with 

light  brown caurinus, 

XX,  Color  reddish,   varied  with    yel- 
lowish ;  dorsal  spines  higher. 

vtxiUarit. 
WW,  Head  and  upper  paris  everywhere 
speckle<1  with  orange;  front  of 
back  yellowish ;  soft  fins  black ; 
dorsal  spines  extremely  high, 
their  membranes  deeply  incised. 
maliffer. 
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99.  Highest  doFBiil  spine  little  if  ajBM 
fhsn  half  the  length  of  hnd. 
y.  Pale  blotches  cm  aides  aoi  koh 
ing  ft  continnons  latenl  teai; 
occipitftl  ridgps  modentOi 
0.  Pale  markings flesh-criar;  dut 
markings  olivaccoos..oinnhi. 
cjr.  Pale  markings  yellow;  daifc 
markings  blackish 
yy*  PaI®  blotches  on  sides, 

a  continnons  lateral  hand;  bs^ 
and  ilns  prolkisely  speckled  will 
pale;  dark  markings  Uack; 
I>ale  markings  yellow;  ocdpitd 
ridges  Tery  strong.... sdstaK 
it.  Nnchal  spines  present,  usually  distinct  tm 
occipital;  cranial  ridges  toj 
short  and  high;  olirseee^ 
banded  with  black;  head  ni 

below $tnit^ 

M.  Cranial  ridges  with  the  surface  brokca,  ^ 
nous;  frontal  ridges  elerslA 
color  bright  red,  with 
bands sii 


a.  Species  with  very  small  scales  (lat.  1.  90-100) ;  the  cranial  ridges  little  derekpd- 
the  mouth  very  large,  the  lower  Jaw  much  projecting.    (Seba9tode$,) 

1008.  S.  paacispinis  (Ayres)  Gill.— iJoccaccio/  Merou;  Jack. 

Pale  dull  orange  red,  dark  brown  above,  the  sides  somewhat  vagndf 
spotted;  young  olivaceous;  fins  nearly  plain,  lower  reddish,  upper 
dusky;  tip  of  lower  jaw  dark.  Bod}'  elongate,  coinpresi«ed,  profile 
straight  from  the  protruding  tip  of  the  lower  jaw  to  the  lrt>nt  of  the  dor 
sal.  Head  large,  long,  and  narrow,  pointed.  Mouth  much  larger  tha 
in  any  other  species,  oblique,  the  broad  maxillary  reaching  to  beyond  tba 
eye;  its  length  I3  in  head;  lower  jaw  very  strong,  with  a  proj€ctia{ 
knob  at  tip,  which  protrudes  farther  than  in  any  other  species.  Vrt- 
maxillary  on  the  level  of  lower  edge  of  pupil.  Cranial  ridges  little  d^ 
veloped,  the  preocular  and  occipital  traceable  and  sometimes  ending  a 
small  spines.  Interocular  space  broad,  with  two  low  ridges;  top  of 
head  scaled  to  tip  of  snout;  maxillary  and  preorbital  scaly:  preorbitil 
with  narrow  neck  and  three  small  spines;  suborbital  stay  moderate; 
l)reopercular  spines  sharp  and  diverging,  the  third  largest,  the  low* 
often  divided ;  opercular  spines  moderate.  Gill-rakers  slender,  oar 
pressed,  not  very  long.  Eye  large,  4-4)  in  head,  slightly  morethniiP 
terorbital  width.  Scales  very  small  and  rough,  irregular; 
scales  few.     Dorsal  spines  low,  rather  slendefi  the  fln 
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r,  •vjig^t  spine  I  ieugth  of  lien<I,  sciircely  lii^lur  than  tli<^  soft 
^*''1:il  emjirfjinate;  anal  low,  Uh  siniies  fcituiilt,  short,  j^nHiiiutcHl, 
t  .shorter  than  t*ye;  pectorals  nan*ow,  rather  hmgr*  iH>t  nearly 
in^  Tent,  thu  base  J  tlianieter  of  eye;  v<Mifnils  shorter,  not  reaeh- 
ips  of  pectorals.  Peritontnim  white.  Head  25};  depth  33 j  pee- 
p«  3,  n.  Xrir-J3;  a.  in,  O;  Lat  h  with  (;5-^S0  tubes;  about  100 
iu  a  lon^ritudinal  seriei?;.  h.  30  inehe.s.  Coast  of  California; 
lant  in  rather  deep  water, 

^nia  Ayresi,  Proc.  Cnl.  Ai'm\.  Nttl^  Sei.  t,  0,  1851*  Srhasteji  pnuHM^imH 
U.Surv.  riBU,KI;  Gill,  Proa  AciitL  Nat.  Sc*i,  Philu.  I8»il,  lOdi  Ayt»-*. 
fCoA^AsaiL  Nat.  Sel.  tSi^,  215:  6V6aji^(«i)ai*ci«pifif«  GUtith^r,  u,  9^.) 

gpocsrA  with  Arak'A  atimll  flat.  L  ti(lto70);  crmiiul  nil^ifL^s  Huli?  it* v eloped;  ttkuU 
Uiiclt;  lower  jaw«tr*>ugly  i>roj relink;;  atml  nxy^  Ul,  7  to  111,  1>:  jiiwt*  Mcal>  : 
IsHI-rnk^m  vory  lotig  and  ali'Uder.  (^Z»<iif/aaoniu«*  GiU.) 

i»  9*  llavlilaft  AyTeM,---rif/otr-^ai<  Rock^JUh. 

ive  grretni,  rather  pale,  phiiu  or  finely  spotted  with  yellowish  j  lina 

^,  caudal  ntnuigly  tinged  with  yeU<ivv;  yomi^  mottled.     Body  ob* 

f,  c»« impressed,  the  bar^k   not  much   elevated.     Head   ratfier   long, 

[ited.    Month  lai^ge,  oblique^  the  maxillary  extending  to  nearly 

ite  poftterior  margin  of  ey**^  2  in  head;  preniaxillurieH  in  front  on 

lev«*l  i»f  hiwivr  margin  of  iiu[)il.     Lower  jaw  strongly  pn>jeeling,  its 

^physe^d  kJiob  very  prominent,  but  less  so  than  iu  S.  paucispink, 

[jital  narrow,  without  spines.     Top  of  head  evenly  seated,  the 

Mplues  only  present  and  very  small.     Cranial  ridges  obsolete, 

^ont  spine!^;  only  the  occipital  ridges  visible  under  the  scales.     In* 

;»ital  Kpaee  evenly  convex.     Preopere[ilar  spines  rather  strong,  all 

ftin  directed  strongly  ba*!k wards;  opercular  sjiines  moderate;  su* 

Ipnlar  spines  small,  the  upper  obsolete.     Scales  niodinm;  iicccs* 

aoales  variable.    Dorsal  spines  low,  slender^  the  longest  ."3  in  heail; 

rays  rather  high,  the  fin  very  deeply  emarginate,  the  njem* 

nioin^  the  thirteenth  spine  at  about  one-fourth  it^  height;  eau- 

noielied;  anal  spines  low,  regularly  gratUiatedt  the  thinl  spine 

[limn  half  the  height  of  the  soft  rays,  the  second  as  long  as  eye;  pec- 

fiit$  lihortish,  rather  broad,  n^ai^hing  tip  of  ventrals,  but  not  quite 

B0L     Peritoneum  white.     Head  3;  cb-ptli  3;   peeb»ral  4.     IX  XIFI- 

f  A*  111*  9;   Lat.  1.  about  ISO,     h.  24  inches.     Coast  of  California, 

Isfit;  an  im|»ortaiit  food-Osh. 


I  ■^^ i  1 17    f  vuf  syhfiHtM  mctattvp* Grd.    {tStfiatiro^^ 


^aL  Miu.  ^u.  11 
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1010.  S.  melanops  (Grd.)  Ayres. 

Olive  browu,  diirk  above,  the  sides  paler;  apper  part  of  sides  tU 

marked  with  small  slaty-black  blotches;  head  blackish  above;  a 

streak  on  maxillary  and  one  from  eye  across  cheeks;  flns  dosky 

dorsal  paler  at  base,  with  many  round  dark  olive-brown  spots;  a  I 

opercular  spot;  lower  rays  of  pectorals  often  tinged  with  orange.    1 

comparatively  elongate,  highest  at  shoulders.     Head  long,  in 

intermediate  between  mystinus  and  flavidus  ;  snou t  rather  sharp.    M 

large,  oblique,  the  maxillary  not  quite  reaching  posterior  margi 

orbit;  its  length  a  little  less  than  half  head;  lower  jaw  protmdin] 

tip  on  a  line  with  the  descending  profile;  premaxillaries  on  the  lei 

the  lower  margin  of  pupil.    Eye  large.    Cranial  ridges  almost  obsc 

all  scaled  over  and  without  spines  in  the  adult;  preociilar  spines  i 

lete,  theispace  forward  of  the  eye  not  projecting;  preopercular  s] 

short,  but  sharp.     Gill-rakers  longer  than  in  mystinttSj  very  slei 

Dorsal  rather  low,  deeply  emarginate,  the  highest  spines  2J  in  I 

a  little  lower  than  the  soft  rays;  caudal  slightly  emar^nate.    . 

«piues  small,  the  second  shorter  but  stouter  than  third,  longer 

oye;  pectorals  short  and  rather  broad,  not  reaching  as  far  as  ti 

veiitrals,  which  scarcely  reach  vent.    Scales  moderate;  aceesjiory  s 

nmuerous;   mandible,  maxillary,  preorbital,  and  snout  closely  sc 

IVritoiieum  white.     Head  3;  depth  2j|.     D.  XIII-IG;  A.  111,8;   L 

53;  scales  00-70;  pectoral  4J.     L.  20  inches.     Monterey  to  Sitka:  : 

abundiiut  northward.    At  San  Francisco  much  less  common  thii 

my  st  inns. 

{iCvhiiHtfH  nivUvwpH  Girard,  Proc.  Acad.  Nat.  Soi.  Phila.  viii,  i:i5,  K>4,  arifl  Id 
Pao.  U.  K.  Surv.  Fisb.  81;  Ayres,  Pn>c.  Cal.  Acad.  Sci.  Ir^l,  21.3.  f.U'.:  ^ 
mtlnnopa  {}'\XnX.]niTy  ii,  \ii>:  Scbantoaomua  nitnulana  GIU,  Pn)C.  Acad.  Xat.  Sci.  Pbila. 
147.) 

1011.  S.  ciliatns  (Tihvs.)  J.  &  G. 

Blackish  ^reeu,  the  sides  rather  pale,  much  mixed  with  darker;  ci 
shades  from  eye  backward;  a  black  streak  on  maxillary;  fins  alldiL 
the  upper  tins  somewhat  mottled;  adult  said  to  have  the  bo<ly  and 
tinjjjed  with  red.  Body  rather  deep  and  coujpressed.  Mouth  sina 
than  in  mclanopH^  the  maxillary  reachin«:  to  below  x>osterior  max^gii 
l)U])il;  lower  jaw  somewhat  projectinji:,  but  without  prominent  kaoil 
the  symphysis;  cranial  ridges  all  obsolete,  covered  by  scales;  09 1 
ocular  spine  or  any  bulge  of  the  skull  in  that  region;  preoriiif 
without  spine;  preopercular  spines  short  and  broad;  of 
Vrascapular  spines  small;  lower  jaw  fully  scaled^  n 
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\k\  w*itb  ctenoid  «crtle«.    Dorsal  flu  low,  not  «lec*ply  einar^inate,  tUe 

itiraiif*  joiniDi^  tUe  thirteenth  spini^  near  its  mkltlle;  soft  dorsal  low, 

Iff  than  the  8pines,  the  lon^'e»t  spine  us  long  as  imixilhiry,  a  little 

[Hum  hulf  head;  caudal  emarglniitia;    anal   lo\r,  its  second  spine 

bff  but  not  lohjjfer  than  the  third,  §  the  height  of  the  soft  n\\i^, 

head:  pectorals  mther  short,  reiiehing  Ixnoiid  tips  of  A^entmls  rr» 

GUlrakerR  nnmeiwis,  very  lon^  and  slender,  nearly  as  long  as 

fe.     reritonenni  lilaek.     Head  3i :  depth  3J;   pectorals  3§.    IX 

[TlI-15;  A.  UI,  H;   Lat.  U  00.    Coa«t  of  Alaska;  not  notieed  south  of 

•  MatHM  Tiles.  M^ni.  At?,  Scj.  St»  Pok^fKb.  Iv,  474,  1810:  Petxw  variahtlh 
dgr.  RcMk84Y-A^int,  lii,  ^241,  IKU:  S^banira  rariahilit  €uv.  Sc  VjiL  iv,  347:  5c- 
UUmhr*r,  n,lK).) 

bhick,  hee^miiig   paler    below   the   lateral    line;    aides  more 

mottled;  tip  of  lower  jaw  blaek;  top  of  hetid  with  3  indistinct 

hharn,  extending  on  the  eheeks;  a  dark  bar  on  anterior  edge  of 

Je;  fin8  all  j»Iaiu  dusky.     Body  oval-oblong,  eompressed,  both  out* 

us vrnly  curved.     Head  rather  blunt,  i"oni]>ressed;  profile  oblir|Ue, 

«trai|;ht^  becoming  cotivex  with. age.     Mouth  smaller  than  in 

the  preeeding  siieeies,  oblique,  the  lower  jaw  protruding;  pre- 

L»s  on  the  level  of  lower  rim  of  orbit;  maxillaries  dilated  be- 

fhing  posterior  margin  of  pupil,  tlnekly  ticaUtl  behind,  their 

'2{  hi  hea*l.    Cranial  ridges  obsolete,  except  the  preocular,  which 

ly  QDd«  in  a  amall  spine;  the  region  between  and  in  front  of  the 

bulging  considerably;  preoperele  with  rather  strong  spines,  the 

I  at   the  angle  longest;  opercular  spines  rather  strong.     Spinous 

very  low,  the  longest  spines  2i  in  head,  lower  than  the  soft  rays, 

I  flu  rather  deeply  emarginate;  second   anal  spine  stronger  than 

a  little  shorter,  3|  in  heml;  pectoral  fins  long,  about  as  long 

kI,  their  middle  rays  longest,  reaching  beyond  the  ventnils  to 

|it  fbe  tenth  dorsal  spine;  candal  emarginate.     reritoneum  black. 

^;  tle|»th  23;   pectorals  3f^.      D.  XIH-IO;  A.  Ill,  1);    Lat.  I  (KJ 

'  '  s)»     L.  11  inches.      Pnget  Sound  to  San  Diego;   the  most 

^peci^^'- ''f  *!*"  f-Huily  about  San  Francisco;  found  in  rather 

t$  mprtinwi  JunUu  «&  GiIUvH,  Proc*  IT.  R  Xi»t-  Urn,  laHO^  4GGf  18H1,  fiG, 


^«  ^nfttftielttii  -iMr  & 


|«a  |mi. 


itk  ub<Hrure,  round,  rusty  spots;  l»elly,  lips, 
rli  cn^amy;  obscuro  light  «i.\&4  dKKtVL  ie)(vaA«£% 
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across  cheeks;  2  or  3  veiy  obseiire  dark  vertical  bar»;  liiJ8  all  Uu>tky, 
soniewliat  ruddisli  tiuged;  lower  half  of  pectoral  reddiab.     Body  ob- 
long elougate,  the  back  little  arched.   Candul  i^edimcle  slenden    PtHifile 
less  steep  than  in  ovnlia^  the  siioiit  bhmter.     Mouth  small^  thi*)  >(bort 
maxillary  extending  to  below  mifUlIe  of  eye,  its  length  24  in  head; 
hnver  juw  protradingj  its  tip  entering  the  protile;  preorbital  very  ujir- 
row,  without  spine.    Eye  large,  less  than  interorbital  space,  1  hi  head. 
Cranial  ridges  very  low,  mostly  covered  by  the  scale»;  preocular^  «ir 
jaaocular^  tympanic,  find  occipital  spines  usnally  present,  the  pre<M' 
nhir  larger  than  in  m\y  of  the  preceding  specie!?,  the  &npmoctdar  and 
tympanic  sometimes  obsolete;  preopercuUir  t^pines^iniall,  directed  l»ark  , 
wards;  opercular  spines  small;  jaws,  preorbital,  and  snout  with  «inal"^ 
scales,     Ginrakers  numerous,  long,  and  slender,  their  length  altout      ^ 
diameter  of  eye.     Dorsal  spines  very  low  and  slender,  the  longest  alHik^j;^ 
3  in  he^id,  the  fin  moderately  emargiuate;  soft  dorsal  long  and  low,  n  ^^ir 
much  higiier  than  the  spines;  cautlal  lunate;  anal  low,  its  second  «piiie 
stronger  than  third,  but  not  so  high,  3^  in  head;  ]»ectorals  mo<leiM.T4*, 
reaching  beyond  ventrnls,  not  to  \x*nt.     Peritoneum  jet  bla<;k.     Ili^^d 
34;  det^th  3J;   pectoral  3§.     D.  Xlll-lfi;  A.  Ill,  8;   Lat.  1.  (^5.     U.  12 
inches.    Monterey  Bay,  in  deep  ivater;  rare, 

(StbaJitkhthifit  tniotncItiB  J QVdiikU  &  GHh«?rt,  Pros,  I'.  S.  Nal,  Mus.  I«  0,  112.} 
lt>ll.  S*OValis  Ayres.— n«ro. 

Oliviiceons,  strongly  tinged  with  creamy  red,  especially  below;  nic^ni- 
brane  of  both  dorsals  covered  with  many  small,  round,  black  i^p^^^i 
similar  spots  usuidly  on  the  body;  upper  fins  groeniah,  lower  yello%vi*l»« 
mostly  dark-edged;  caudal  tin  dark;  young  more  green,  with  2  or*' 
large  black  blotches  on  upper  part  of  sides,  and  without  dark  spol-*^  *^" 
tins.  Body  deep,  almost  oval,  the  back  consitlerably  elevated,  the  pr^fi^*^ 
steep,  the  lower  jaw  considerably  protruding.  Mouth  not  lar^^  ^"** 
maxillary  reaching  lo  posterior  edge  of  pupil,  its  length  about  z^i  ^^ 
head.  Cranial  ridges  not  much  developed,  exc(*pt  the  preocular,  u'l*^*'"* 
forms  a  large  triangrdar  protuberance,  ending  in  a  spine;  preoci^^**^* 
supraocular,  i>ostoeular,  tympanic,  and  occipital  Bptnes  present;  t*^* 
opercular  spines  long  and  slender,  all  projecting  backwani;  iiperc>>*** 
spines  strong;  preorlntal  nan-ow,  with  2  Iduntish  si)ines.  Gilt  rak^^ 
very  long  and  slender,  the  longest  two-tliirds  the  diameter  of  the  ^^ 
Eye  large,  slightly  longer  than  snout.  Dorsal  fin  very  low,  the  u^^^^ 
between  the  spinous  and  soft  parts  very  shallow,  tlie  height  of  tlie  ^ 
parts  about  erpial  (2^  in  he;id),  tho  membrane  joining  the  la«t  itpiiJ*^ 
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iMu    ;  Hs  jHi;4m:  second  anal  8pine  longfor  nnd  atroDjrer  thnii  tbii'<l, 

pbicmt  a«  bigli  as  tlit?  Si»ft  rays,  2^  in  Uvml}  pectonils  lung,  re;u*hing 

lyonil  tffMs  of  ventrals;  caudal  enmrpnate;  maxillarj  Hiid  niandiUle 

tly.     Ventmmim  black.     Head  3;  depth  2}.     D.  XIU^U;  A.  Ill,  8; 

'»J;  lK*iglit  of  d(»i*Hal  8;    Lsit.  1.  alioiit  70.     L.  14  inches.     Coast 

jriiia,  ill  de*ip  water;  raro. 

{AjraK«  Prne.  Ctd.  Acml.  Soi.  16^  2112.  f.  65:  ^!|>rt«ltc^(A^jr4  omJU  Jordun  dt  Gilbert, 
17.  a  N&t.  Mufl.  1880, 143.) 

11^  «•  prori^er  Jor.  iSt  Gilh. 

Bright  light  red,  mottled  above  with  dnsky  olive-gret-n,  tlio  ground 

mug  dint i net  blotches  uuiJer  the  third  dorsal  siiine  and  under 

an<l  last  rays  of  tlie  Hot\  d<*rMal;  hiteral  line  rni»ning  in  tlie 

Idle  of  a  very  distinct  continuous  red  stripe,  precisely  us  in  S,  eton- 

w^   head  above  with  iMirpIish  crosKshadeii;  ai>ercle  with  a  duHky 

i;  two  olive  shades  radiating  from  the  eye;  Hps  and  tip  of  lower 

IcLsh;  iris  rcdj  ciiudal  hn  bri^jht  red,  Hpecklc<l  with  (lark  olive; 

i  ilorHul  bright  red>  tlie  posterior  part  of  wich  membrane  bla<!k- 

1}  «olt  doi'Hal  olive  and  red;  lower  fins  bright  light  red,  with  shades 

live  yellow.      Body  el<Mi*,^atA»,  soim^what  comiireased,  a  little  less 

ider  than  in  S*  elonijatusy  which  thi.s  sj>ecles  ran  eh  resembles  in  color 

foriD.    Head  rather  small.    Mouth  8 mall,  much  as  in  8.  ovaltit^  the 

f^  Imiad  maxillary  extending  to  beyond  the  middle  of  the  eye^  the 

inxillary  on  the  level  of  lower  margin  of  pnpil;  maxillary  2J  iu 

luwcr  jaw  strongly  projecting,  with  a  C4Uis[>icuou8  sy mphyseal 

lye  very  large,  longer  than  snout;  preorbital  nan*ow*    Cranial 

vnry  low  and  weak;  preondar,  aupraoeular,  tympanic^  and  ocei- 

|iref?ent;  moMt  of  the  ridges  partly  covered  by  8caleH*  tympanic 

>•    lutnate;  occipital   ridge  not  consjiicuons,  the  spine  deprcKseil. 

( *ercQlar  spines  sharp,  the  i<econd  longe.nt,  the  points  of  all  directed 

:  ward;  opercuhir  spines  moderate.     Iiderorbital  space  broad,  nearly 

'lirt>sid  a«  the  eye,  Momewhat  regularly  convex,  the  middle  being  ele- 

ratf^il.     Gill  rakerH  very  long,  slender,  and  numerou>i,  the  longest  longer 

^lAiftn    tlie  supraocular  ridgt*,  and  about  half  the  diameter  of  the  eye. 

ili>i*  nither  small.     Dorsal  fin  very  low,  as  iu  S.  oratiSy  not  dei*(»Jy 

Jtt%  thi*  highest  spine  little  more  than  one  third  length  of  head; 

^^f  low,  half  as  high  as  long,  the  highest  ray  about  eqnal  to 

%t  spine;  caudal  tin  modt»rately  forkeil;  anal  fin  low,  its  length 

iy  eqoal  to  ib»  heij^htof  Oh  hmge^t  my;  second  s|»iue  much  longer 

stronger  Uiati  tbi!  thml,  scarcely  shorter  than  the  longest  ray^  2 J 
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in  head;  pectonils  rather  long  and  narrow,  the  tip8  reaching  lieyond 
the  tips  of  the  veutrals  to  the  vent.  Peritoneum  black.  Hea<l  3;  depth 
3J.  1).  XIII-13;  A.  Ill,  7;  pectoral  3J  in  length;  Lat.  1.  7o.  L.  10 
iiirhes.    Coast  of  California,  in  deep  water;  not  rare. 

{Sebasiichthys proriffer  Jovdau  &  Gilbert,  Proc.  U.  8.  Nat.  Mas.  1880,  2127.) 

nail.  Species  with  the  scales  moderate,  the  cranial  ri(1|!es  low,  the  Hkull  thick,  the 
inten)rbital  space  broad  and  convex,  the  lower  jaw  »caly,  its  tip  not  strongly 
projecting;  gill -rakers  slender;  pectorals  narrow ;  iK*ritoneuiu  white. 

1016.  S.  atrovirens  Jor.  &  Gi\h.—Garrupa. 

Olive-green,  marbled  with  darker;  sometimes  brownish;  belly  pale 
yellowish  green;  fins  olivaceous,  no  red  anywhere.  Body  obloug,  not 
tapering  rapidly  backward.  Head  moderate,  rather  pointed.  Moath 
moderate,  the  lower  Jaw  somewhat  projecting,  the  maxillary  estendins 
to  beyond  posterior  border  of  the  pnpil;  its  length  2  in  head;  pie- 
maxilliiry  below  pupil.  Eye  large,  3^  in  head  Cranial  ridges  low,  noC 
ending  in  prominent  spines;  the  following  jwiirs  are  present:  preocabr, 
supraocular,  and  occi])ital,  and  sometimes  a  minute  tymiKinic;  nasd 
spines  prominent;  preorbital  very  narrow,  with  two  8tout  spines:  pre- 
opercular  spines  short,  rather  shaq),  the  second  longer  and  sleudenr 
than  the  others;  opercular  and  Kui)rascapular  spines  shai*]);  interor- 
l»ital  space  broad  and  sli^^htly  conv«»x,  widened  backward,  a  lirth'df 
l)ressed  on  each  side  next  the  supraocular  spine,  its  width  less  than 
that  of  th(»  eye  and  more  than  the  lengtL  of  the  occipital  s])ine.  (till- 
jukers  slender,  not  very  long,  the  longest  J  the  diapieter  of  the  vye, 
Treorbital  scaly;  maxillary  partly  scaly;  mandible  with  some  saitHith 
scales;  scales  large,  regularly  an'anged.  Dorsal  fin  rather  di-eply  emar 
ginate,  the  spines  moderate,  the  fifth  half  length  of  head  and  h>wcr 
than  the  soft  rays;  caudal  truncate;  anal  fin  short  and  high,  its  spines 
slender,  the  second  i^liort«»r  than  third,  and  not  much  stronger.  aUm: 
L*,3  in  head;  longt^st  soft  rays  l.V  in  h(»ad;  pectorals  long  and  nam^w, 
rt'aching  \r,\s{  vent  nearly  to  beginning  of  anal,  their  length  s*»ven 
eighths  that  of  head,  their  base  narrow.  Veutrals  long,  reaching  ju^t 
l>ast  the  vent.  Head  :\;  depth  !>».  D.  XllI-14:  A.  Ill,  i\i  Lai.  I.  .c*. 
L.  IT)  in<hes.  Coast  of  California;  genendly  abundant,  especially  s*mth- 
ward. 

(Sdmstkhtht/H  atntvlrniM  Jordan  «V:  Gilbert,  Proc.  V.  S.  Nat.  Mus*.  1;*!H.i,  '>■<>.  i 
1017.  S.  pinilif^er  (Ciill)  .1.  A  G.—Flifi»m:  Orange  liovi-jiMh, 

(i round  <!olor  light  olive-gray,  profusely  blotched  with  bright  clear 
orange  ivd  or  with  light  orange-yellow,  the  red  shades  predomiuatiiig 
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the  palci  bc1o\T;   belly  nearly  white;   top  of  liend  with  cros.^- 

s   and  marblings  of  orange,  alternating  with  pale;  side^  of  the 

lieiicl    llefili -colored,  with  three  bright  orange  bands  radiating  tVom  the 

maxillary  with  orange  toiiehes;  lips  pale,  tinged  with  blackish; 

xiisiiie  of  uuMith  pale;  dorsal  tin  with  the  menibraue  bright  orange,  a 

r^e  bUitjk  blotch  occupying  the  ujeinbrnnes  between  the  s^eventh  and 

lefitb  flor^al  spines;  this  8put  is  usually  dii^tinct,  but  in  old  examples 

it  MA  ^ofiietitne^  obsolete;  poetoraU  light  red,  mottled  with  yellowitih; 

'  r  fine;  all  bright  orange,  without  du8ky  tips,  slightly  mottled  with 

r  at  ba^ej  lat^eral  line  running  in  a  distinct  continuous  Uglit-gray 

j.k^  which  i«  not  crossed  by  the  red  markings;  old  si>eeiniens  some* 

t;iiDea  Willi  largo  inky  blotchea  on  diilereut  parts  of  the  body.     Body 

robust,  elevated,  and   eompressed.     Mouth  large,  oblique,  the 

ivy  reaching  to  below  the  posterior  margin  of  the  large  eye,  its 

.    hair  the  head;  mandible  somewhat  projecting,  with  a  knob  at 

tti«5  Li|»;    the  middle  teeth  on  a  raised  base  which  fits  into  the  emor- 

ition  of  the  upper  jaw;  interorbital  space  very  broad,  concave  on 

-  Mido  of  the  convex  center,  as  wide  as  the  eye,  which  is  4  in  head; 

]    ritlgeii  low,  but  stronger  than  in  precedijig  species;  fireocular, 

#afrrttoctilAr,  postocular,  tympanic,  and  occipital  present;  the  space  he^ 

itii  tUo  two  occipitals  concave;   the  ridges  small  but  sharp:  both 

.•^,   preorbitul,  maxillary,  mandible,  and  snout  scaly,  the  scales  on 

lowor  jaw  smooth;  preorbital  rather  narrow,  with  two  spines;  pre- 

rt^alair  spines  long  and  sharp.     Dorsal  da  deeply  enmrgiuate^  the 

s|>tJi<^»  rather  liigh,  nearly  as  high  as  the  sut^  rays,  the  longest  2J  in 

ul;  caudal  tin  luuatcr;  pectoral  tin  long,  reaching  to  tlie  tips  of  the 

,,i,i^   veutrals,  pruit  the  vent;  base  of  peetoral  narrow,  about  as  broad 

3.^  e.Vi^;  f^econd  anal  spine  strong,  nearly  as  long  as  tijird,  3  in  head. 

i  ,  Mlrtikcrs  very  long  and  slender,  nearly  %  diameter  of  eye;  accessory 

ijumerous,  especially  on   hea<l.      Perir<meum  pale.      IJead  2g; 

ij;  pectoral 3A.     D.  XIlI-14;  A.  Ill,  7;  Lat.  1.  48.     L.  lio  inches. 

€M>ast^  from  Monterey  northward;  one  of  the  most  important 

Ayres,  Proe.  C:ih  Aentt.  Sci.  ii,  216,  l*^«i2,  f.  (Vi;    not  SebatttfM 

•^ittnuH  jHHnigtTt  (jiWt  Pmi:.  Aca<L  Nat.  8ci.  i'Uilu*  l^Ui,  147:  »^/^a«- 

. ,     .  fkpmptifmistr  Ji»r*  ^  Ollb*  Pmr.  U,  8,  Nut,  51u«.  1«HU,  71?0 

t<^iM.  ^.  tnfatiutiiii  Jor.  &  Gi)b«— i^ciifctVa;  Rather, 

*r  iibovt«d6ep  vermiUJon,  mottled  with  tlesh-color  on  the  sides,  the 

lidcs  evi-ry^ 
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so  that  the  whole  body  lias  a  dtiaky  tihadu;  loii  of  lieun 
vaguely   distilled  eros^-lilotchea   made  of  dark   jioiuitf;  till 
oraugi^  Htripes  radinting  froiu  the  eye;  maxilhiry  witU  n  redi»lf 
red^  mottled  witli  bluckit^h;  timk^  wide  of  head  ligbt  nnl, 
darker;  inside  of  uiouth  red;  tins  M  briyfht  vermilT'   -^ : 
«potted  with  olive-gray  below,  the  luenibraue  po>  1| 

Vilacki^h;  soft  dorsal  npotled  below  with  bUickiiili,  a  ironical  dorl 
isti'eak  on  each  oieinbrane;  other  (inn  tipped  with  Ulaiskiiili^  tbi*] 
braiieB  more  or  leas  dotted ;  no  black  i)Iot<'h  on  the  s] ' 
oblong,  the  form  ruucli  as  in  S.  pinnf(fi'r\     IJcjmI  i  _ 

pointed*     Mouth  rather  large,  the  luasilUirj'  retichini?  pmat  p« 
length  2  in  head;  pi^emaxillary  on  level  of  lower  eilgo  of  fmpn;{ 
jaw  xm>jeeting  nomewhat  beyond  npjM^r,  with  a  m*   ' 
knob;  middh^  of  lower  juw  eh'vated,  fitting  into  tin  i .. 
upper*    Ileiul  more  com |>letely  scaly  than  in  relateil  sj 
alao  rougher,  the  sealer  on  the  pteorbilal  and  head  gi^nenUly^  beloj 
ctenoid;  mandible  nealed  even  to  the  nyniphyKeal  knub,  ^i 
roughly  ctenoid;  intejopercle  fully  wealed;  most  of  thv  .....  ai 
with   KerieH  of  scales;   maxillary,   |n-eorbital,  and   Up  of  «uoQt| 
8ealed;  preorbital  with  a  narrow  neek;  cranial  ridgeii  low  and 
preocular,  «ui)raocular,  ])08tocular,  tympanic,  and  * 
ent;  inlerorltjtal  8t>aee  very  broad,  with  a  sllglit  ♦*»  | 
side  of  a  median  ridge;  pn^ipercular  Kpines  ratlier  loo;- 
Heeond  the  longent,  the  H|>iue»  radiating.    Gill  rukei^  an  in  | 
very  long  and  slender,  the  longei^t  abont  %  the  diaiueter  of 
Dfirsfil   lin  low,  nither  deeply  emarginab%  about  ni*  In   "^      --t«| 
rather  higher,  the  mil  rays  higher  than  I  he  ?5pine!*;  cj*  ?ij 

emarginate;  anal  (in  rather  high,  the  second  tpiod  «b4»ut 
the  third  and  stouter,  little  more  than  half  the  height  of  tli^i 
about  .'i  in  head;  pectoral  fin  moderate,  the  ttf  '^■*'-  - 
vent,  the  ba»e  rafher  nanow;  ventralis  ^ery  Ion 
the  vent,  almoat  to  thB  beginning  of  the  anal.    Ueml  Hit  drprh  ."tJ 
ton^ls  ^.     Dorsal  raya  Xrn-14;  A.  Ul^  7;  LaL  L  IT  it  u 

San  FranciKex*  (o  8a n  Diego;  not  rare* 

{."SdanticfiihtjH  mipiatftti  Joitlttti  A:  ittUH^M^  Frtvo.  IT.  ft.  KftC  Mll^   > 

(f«4tiK  8fK»cii'8  with  tbo  8W3idi*»  'jf  iwmliimir  *^n*:  thv  rranfrtt  rfrl 
ami  posliu'ulur  Kf*iiii*H  Iwitb  pn**^ 
IK.  7;  pralrR  oil  bead  ctt^tiniil;  g 
tilougiiie.    4  Seha^tomm  ^  Gill. ) 
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U>r  cicyir  deep  vt^rmilioa  red,  paler  below;  a  narrow  tindnlatm^ 

4 1  Hireiik  along  the  8ide8y  from  the  eye  to  above  the  base  of  thn 

and  another  aloog  the  lateral  Iin<^;  these  imUt$rinct  in  the  adult; 

t   diLsl^y  Khadc8  nuliutirij?:  from  eye;  film  red,  the  soft  fins  alwaya 

-ly  lilarkinh  at  tip,  especially  in  the  yoang;  yonng  more  diHtinctly 

d  t lian  the  adtdt«,  which  are  nearly  plain  brick- red.    Body  ohh>n^, 

er  4l€Nq>,  not  much  c^nn[ire«?«ed.    Head  large,  blunt.    Mouth  large,  the 

niary  reaehing  nearly  to  posterior  edge  of  eye,  its  length  half  that 

e-sul ;   premaxillary  on  level  of  lower  edge  of  pnpil ;  lower  Jaw  a  little 

jf»ctiog,  the  syrriphysejil  knob  slight.    Cranial  ndges  rather  high  rttrd 

rji^  smooth  in  the  young,  beeoujing  very  rough  and  broken  in  the 

;  fireiieular,  miprat>cuhir,  postoenlar,  tympanic,  and  occipital  pres- 

;    prt*nenlar  spines  triangular;  ^npniocnlar  short,  becoming  with  age 

od  inti»  a  series*  *»f  irregular  w[Mnes  and  ttd>ercle.s;  oeei]utal  ridges 

ginir,  likewine  divided  in  adult«^;  interorbital  space  broad,  flatti^h, 

ily  f^caled,  with  2  flight  ridge«  anteriorly.     Eye  moderate,  ^  in 

fireorbital  wide;  preopercular  spines  broad,  usually  diviiled,  the 

tniiltifhl.      8ral<*s  on  head   rough;  jaws  naked;   snborbital  stay 

k.     Gilhrakers  short,  ehivate,  the  longest  J  eye.    Scales  on  body 

I  a**ces.sory  Mcales  numerous;  p<*ctoral  short,  broad,  its  length  4 

y;  ilorsal  opines  stout,  rather  low,  the  tin  not  deeply  notched, 

loti;^i'st  spine  about  as  higli  as  the  *>«ift  rays,  2i  in  head;  caudal 

ics  si>n  IbiHseiily;  seeon<l  anal  spiue  litth^  stnmger  or  longer  than 

ibinl,  3  height  of  soft  rays,  2|  in  head.     Peritoneum  white,     IJeud 

loitth  2'i.     Ih  X11K14:  A.  II f,  7;    Lat,  1.  about  50,     L.  30  inches. 

iflc  c!<*ast,  tVom   8anta   IJarbara  northward,  abundant;   reaches  a 

mJjw^  than  any  of  the  others,  excei»t  possibly  S,  pintciHpini», 

ij#^  miter  Ayrvm,  Prob.  Ciil.  AvtuL  Sci.  I,  7,  1854,  uticl  Irstl-i,  ^L"?.) 
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M*  eoimteliafua  Jor.  &  CUh. 
ttiije-ri'd;    back  olive  shaded;    belly  yellowish;  cheeks  with  red 
jellDvriHli  shades;  head  and  bo<ly  every  whei'e  closely  co veiled  with 
11   rutiudish  pale  .spots;  spots  above  ligbt  rose  color;  below  larger 
nearly  white;  4  or  5  roundish  rose-colored  blotche^H  on  the  back, 
«5ti»  ^ome  luottlings  of  a  similar  shaide;  the  Ihst  s[M»tH,  otYen  obscure, 
|#-tr  the  fourth  dorn.nl  spine;  the  next  near  the  lateral  line  nruler  the 
til  •liii'sal  spine;   the  third  close  to  the  junction  of  tlie  two  parts  of 
tlomal;  the  fourth  under  iJic  end  of  the  soft  dorsal;  a  fifth  some- 
Dear  the  base  of  eighth  dorsal  spine;  opercular  Hap  with  a  msy 
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vcntrals,  nearly  to  anal,  3f  in  body.  PeritoDenm  dusky.  Head 
depth  3.  1).  XIII-14;  A.  Ilf,  6;  Lat.  1.  58,  the  accessory  scaler  \ 
uumerous.  L.  12  inches.  Ofif  Monterey  and*  San  Francisco,  in  d 
water;  rather  rare. 

{Sehaistichlhys  rhodochlorin  Jordan  Sl  Gilbert,  Proc.  U.  S.  Nat.  Mna.  l^¥>,  144.) 

1023.  S*  chlorostictas  Jor.  &  Gilb.— Pf«ca  Vermiglia, 

Olivaceous  above,  sides  pinkish  and  golden ;  four  roandish  spot 
pink  placed  as  in  S.  constellatus  and  &  rasaceu$j  bnt  less  distinci 
pink  blotch  on  oi>ercular  dap;  the  upper  parts  of  the  bodyi  from  . 
below  the  lateral  line,  closely  covered  with  small  round  siiots  of  a  c! 
olive-gi-een;  these  spots  most  distinct  on  the  back  and  the  top  of 
head ;  on  the  sides  of  the  body,  just  above  and  below  the  lateral  1 
these  si)ots  form  two  continuous  series,  following  the  course  of  the 
eral  line;  eyes  above  with  green  spots;  fins  nearly  plain  red;  bad 
dorsal  spotted  with  olive.  Body  oblong.  Head  moderate,  the  pre 
rather  steep,  with  a  nearly  even  slope  Mouth  large,  obliqne,  the  m 
illary  reaching  to  behind  the  pupil,  its  length  about  2^  in  head; 
premaxillar}^  in  front  below  the  level  of  the  large  eye,  which  is  3j 
head.  Jaws  equal  in  the  closed  mouth,  the  tip  of  the  lower  fiu 
into  the  eniargiuate  upi)or  jaw;  a  rather  conspicuous  sympbys 
knob.  Preorbital  sinuate.  Cranial  ridges  sharp  and  high,  ending 
v^sharp  spines,  about  as  in  conatcUatuH ;  preocular,  supraocular,  \h\^Xk\ 
lar,  tympanic,  and  occipital  present.  Inteorbital  space  <*oncave,  ^^ 
two  rather  prominent  ridges.  Preoi^ercnlar  spines  rather  sliarp, 
second  longest;  opercular  spines  sharp.  Gill-rakers  long  and  rat 
strong,  not  davate,  the  longest  about  twotifths  the  diameter  of 
eye,  longer  than  in  related  species.  Scales  on  head  fewer  than  in 
eoniiU'llatus;  the  snout  wholly  naked;  maxillary  ]>artly  s^'ah^I:  m 
diblc  nakt'd.  Dorsal  spines  very  high,  nearly  as  high  as  in  rexillat 
i\w  fourth  highest,  nearly  half  head,  higher  than  the  soft  rays,  wb 
are  also  considerably  elevated.  Dorsal  tin  rather  deeply  eniargina 
caudal  tin  emarginate;  anal  tin  not  very  higli,  its  second  spine  mi 
higher  and  strong<»r  than  the  third,  about  as  high  as  the  si»tt  niyn, 
in  head;  pectorals  3j\  in  length,  with  moderate  base,  ivaching  Ih-vi 
tips  of  ventrals,  abont  to  vent.  Head  2^;  depth  23.  D.  XI 11-13: 
III,  <>:  Lat.  1.  50.  L.  15  inches.  Otf  Monteivy  and  San  Fninrifl 
abun<lant  in  deep  water. 

aaaaa.  SpccioK  with  tin*  Unver  Jaw  pnyrcting  aiirl  gcaly;  the  pniitocular 

in;;;  t hi.' body  elongate;  the  peri toneuui  dusky;  otherwuHs  «■  la  Um 
group. 
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"     •    vc*ry  larjro,  3.4  in  bead.     Maxillni'y  atxl  ]»reorhitiil  partly  scnl<Ml; 

ivltlilo  i%m\  snout  naked.     Cnmia)  ridges  imicli  as  hi  S.  cun^U'UatUfi^ 

more  depressed;  preoeuUir,  wupraocular^  po8toctilar,  tympnuk*,  and 

CMSclpital  prc^Qt;  leo^tU  of  Hui)raocular  8|>ine  about  equal  to  inter- 

'  itsil  width;  pr<fofK?rcular  spines  Kbort.    GUI  rakers  mmleratej  lont^^r 

.  ..-ill  in  S.  vomteUaim^  notclavate.    Scales  niOih*rate,  the  ai^ce.ssory  ones 

fiiitner«iit>i}.     Dorsal  spines  rather  low  and  «trong^  the  fourth  two  tilths 

^tiiti  length  of  the  head,  about  as  high  as  the  soft  mys,  the  tin  rather 

^      uninrginate;  caudal  slightly  notched;  anal  mther  low^  with  the 

,,.*i  Hpine  curved,  2J  in  head,  inneh  longer  and  stronger  than  tbini, 

i*tc»r  than  the  8oft  rays;  pectoral  tins  moderate,  reaching  beyond  tips 

dC  veiitndR,  pa«t  the  vent,  3i  in  l>ody.     Perttoninim  blacki>-h.     Dead 

a     II.  XIII-13;  A.  Ill,  G;    Lat.  I.  48.     L.  12  inches.    Coast 

4>«.i^^iaia,  in  rather  de<*p  writer;  the  mosit  nbuiulaut  of  tbr  n*d  8[»e- 

.,  and  one  of  the  Hnianei^t, 

^Srh*^mU^  Tomeru*  Opfl,  Prtic,  Acarl,  Ni*t.  Set  PLHa,  viii,  145,  IRTh*,  mid  in  V.  8,  Pnc, 

V     ■*     ^urr.  Fijilu  7H,  pL  21  {{\%«>t  HjLtarH,  fcum  a  »|n*ciiiieii  h»  htu\  ctm«Jil.itni)r  S^httak^t 

ulaiuM  \yrm,  Pii*c.  Cal.  Ac;itU  8oi.  ii»  S6»  1*.  8,  ltr9i  iktHtate*  nftnivimM  Gtluther, 

t«»^9   S.  rhodoctiloHfi  Jor.d  Gilb.— r/|/>A. 

rl^lit  clear  rosered,  without  trace  of  puridish;  region  above  lateral 

itU  much  deep  green  in  the  form  of  reticulating  streaks;  below 

liAleral  Hue  the  green  given  plae^  U}  brigld  gidden  yellow  similarly 

•  With  it*d;  top  of  heiwl  with  crossdmudn  of  gTetni  and  red  ;  green 

-i  nidiating  from  the  eye;  four  bright  pale  pink  spotn  on  the  nides 

*  he  back,  arranged  precisely  as  in  romceuft,  comteUatuttj  and  ehfonm' 

jMj  tlie  color  Imghter  than  in  these,  surrounded  liy  rijigs  of  green, 

liotit  any  tnice  of  purplish  shading;  a  pink  o]>ereular  8jK>t;  a  pale 

I     lirhind  eye;  tins  all  with  the  rayn  re<l,  the  mem brunej*  olive  or 

Uody  oblong,  more  elongate  than  in  related  8peeie«*;  rnaxil- 

tjis-;^  *i^  iu  head,  re;ichiug  beyond  pupil;  jaws  about  equal;  i>reorbital 

.V.      Eyes  very  large,  3h  in  bt*ad.     Cranial  ridges  higher  an<l 

^    *r  than  in  any  other  of  the  i*eil  wpecieH;  preocular,  supraocular, 

tf>eulitr,  tyni)>anie,  and  occipital  8i>ecies  jireKcnt;  interocular  space 

iiiTow,  its  width  les8  than  length  of  supraocular  spine;  two  sliar[> 

*  T  ling  lengthwise  of  it ;  preopercular  spines  long,    Gillrakers 

,.   .  ;  n*andjble  Ibiely  scaled  near  tlie  bii.se,     Dorsiil  tin  moder- 

^^  «iiii^irgiiiati%  lower  than  in  romtceujt^  the  longest  spine  nearly  3  m 

•iDDial  a«  high  a^J  spines;  caudal  slightly  notched;  second 

1    I   «  i    than  in  any  other  sjiecies,  longer  than  uraxilbuy, 

i>i1  ni\H.  liiilf  kng1;h  of  head  ;  pectoral  reaching  |)iiiit 
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lie.  Body  robust,  rather  deep  and  compressed.  Head  long,  acate  in 
proiile,  there  being  a  nearly  straifj^ht  slope  from  a  bony  promiaenoe  iu 
front  of  the  spinous  dorsal  to  the  tip  of  the  lower  jaw.  Month  rather 
large,  oblique,  the  lower  jaw  projecting;  maxillary  broad,  extending  to 
opposite  the  middle  of  the  eye;  its  length  2^  in  head;  premaxillarr  on 
level  of  lower  border  of  eye;  cranial  ridges  quite  low,  their  spioM 
bluntish  and  depressed ;  preocular,  supniocular,  tympanic,  and  occipital 
ridges  present ;  interorbital  space  flattish,  narrow,  not  so  broad  as  the 
eye,  not  widened  behind,  with  sparse,  smooth  scales;  two  long  frontal 
ridges  extend  the  length  of  the  interorbital  space;  these  are  covered 
with  bare  skin ;  behind  and  between  these  are  two  shorter  ridges  wr- 
ere<l  by  naked  skin;  occipital  ridges  long,  curved,  diverging  behind; 
mandible  naked;  maxillary  with  a  few  scales;  suborbital  stay  very 
prominent,  its  tip  nearly  reaching  the  preopercle;  preopercnlar  spinel 
very  strong,  the  second  longest;  opercular  spines  long;  preorbital 
wide.  Eye  very  large,  its  diameter  3^  in  length  of  head.  Gill-raken 
rather  short,  robust,  much  compressed,  the  longest  about  one-fonrth  the 
length  of  the  eye.  Scales  on  head  all  small  and  thin,  mostly  cycloid; 
scales  of  lM)dy  smoother  than  usual;  accessory  scales  very  numeroos. 
Dorsal  s])ines  robust,  rather  high,  the  fifth  not  quite  half  the  h*ngth  of 
tlieUead:  those  behind  rapidly  shortened,  the  membrane  joining  \\» 
tliirteontli  spine  below  its  middle;  soft  rays  about  as  high  as  spiues: 
caudal  slightly  emargiuate;  anal  low,  its  second  spine  2h  iu  head,  mnrh 
lon;;:er  and  stronger  than  third,  both  robust;  pectorals  nuKh'mte.  n'»t 
n*adnng  vent,  l^  in  length;  the  base  equal  to  diameter  of  eyi*:  vi-n- 
trals  not  reaching  tips  of  pectorals.  Peritoneum  white.  Heatl  -A; 
(b^I)th  2\.  D.  Xirr-1L>;  A.  111,  7;  Lat.  I.  5ri.  L.  15  inches.  Sania 
liarbara  to  Monterey,  in  deep  water;  rare.  In  life,  the  most  l»rilli:iuily 
colored  large  fish  in  our  waters. 

{Sthantirhtlnts  nihririnrtaH  Jordan  &  Gillx'rt,  Proo.  U.  S.  Nat.  Mii».  1*^S\  "J".*!.' 

(uin/ntaa.  S|n'ri<'s  witli  tin-  sialrs  of  iiKMlorato  siz**,  tlu*  cranial  riilp'S  sir-'U;:  ^nd 
innstly  \n,ih,  Imt  not  sharp,  the  iM»stocular  wantini;:  the  jaw**  ni-iirly  «t)n^ 
tin-  lowrr  nak«-il :  tin*  j^ill-rakors  sliort;  the  ])t'c-t orals  bnia<l.  wiih  th;i-k«'ii*^ 
1<>WLT  rays;  anal  HI,   Ti  to  III.  7.     {Sihastichthytt''  (.Jill.) 

1026.  S.  auriculatus  (dnl.)  J.  «&  G. 

Color  blaekish  brown,  nmeh  mottled  with  light  brown:  to[»  of  head 
dark;  a  dark  bloteh  on  the  upper  angle  of  the  o|>ercle:  eniin*  lK>dy 
Hushed  with  brownish  red,  this  color  most  noticeable  on  trout  of  hold; 


*(iill,   rri»<>.   Acail.    Nat.  Siri.   IMiila.    iS'YZf    27S:    tyiM  ikbaatCM   ni^rvcviK'tM  AynK 

(Ot/J^iOroij  niagniliccnt ;  /^OOf,  libh.) 
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I>rofrnI»1i  red  f^treaik  along  raiddle  of  maxillary,  and  a&eeoud  from  Uio 

Ipreorifilat  dounwanl.s  and  burkwjirdt*  across  tlio  cheek;  another  from 

leye  to  lower  iwirtof  o|n*rt^Ie;  iins  ull  marked  with  dark  and  li;^ht  olive 

Uli'l  reddish,  th«»  Isiitet  hue  especially  on  the  veiitrals  and  anal;  base  of 

[pectoral  bhicklf^li;  northern  ti[>ecimen3  are  more  blackish,  and  less  nui* 

I^jnu   in  color;  old  «i*edinen«  are  oft^n  nearly  uniform  i^dish  l»rown; 

•'••-    vounjj  sometimes  with  obscure  dark  bars,  the  i^andal  tin  i^peirkled. 

oblau^;  rather  deep.     Mouth  moderate,  below  axi^  of  body,  the 

iwtf   neorly  equal;  maxillary  reaching  beyond  eye/ its  length  *Ij^  in 

1;    pix-urbital  broad;  interorbital  8[nice  concave  on  each  «ide  of  a 

1    uieiUaD  ritl*i:e;    preocnlar,  supraocular,  tympauic,  coronal,  and 

l»it4il    ftpincH  present,  the  latter  sometimes  divided;   preoiH*rcuhir 

ftpinedi^    long,  all   dirt*<3teil    backward,  the  second   longest;  opercular 

'*H  we^ik;  3  supni«capuhir  .s[mics.     Scales  on  body  large,  ctenoid; 

^Hnr5*  scales  not  very  numerous;  mandiWc  naked.     Spinous  doma I 

^  1,    the  longest  spine  2  in  head,  higher  than  the  soft  rays,  which 

are  moch  elevatal;  second  anal  spine  longer  and  stronger  than  tliird, 

in  head;  soft  part  uf  atuil  high;  pectorals  rather  short  and  broad, 

^tU#  tIpB  barely  reaching  the  vent,  their  length  S\  in  body;  ventrals 

r.-;i*'Mti4?   to  vent;  caudal  truncate.      Head  31;;  depth  2^.      I).  XlII, 

,\-  I J  1, 7;  Lai,  1. 45*     L,  18  inches.    Pacific  coast,  from  Vancouver's 

[Jbland    to  Cerroa   Island,  very  abundant;   the  only  species  euteriug 

?<  and  canght  with  liook  and  lino  Atuu  tlie  whar%^eH.     It  may 

-.,i\ni  at  once  by  the  coronal  spines,  which  are  developed  on  no 

.  r  American  species  of  tlie  genus*      In  some  of  our  speciuiens  from 

|€be  Clulf  of  Georgia  these  spines  are  obsolete  on  one  or  both  aides. 

'.  •  (inrirulatH»  Grcl.  Prtu*.  Acml,  Nat.  Scl  Phila.  lHri4»  131,  145,  Jiuil  V.  8,  Pac* 
I  \%  Fish.  80:  SibaHtat  auriculatuM  Ayrva.  Proo*  Cul.  Aca^l.  Sci.  186a»  215,  f,  68: 
»i^^  ruber  var,  parru*  Ayrvs,  Proc.  Cttl.  Acjwl.  8ci.  i,  7,  l>?o4.) 


§4^^^.   M,  nftSt re II ig^f^r  Jot.  &  Gilh,^Gra»ii  Rack-Jinh. 

"   ■       ■  '  *i  grceuy  with  paler  mottllngs,  the  sides  s|Hjtted  with  darker; 

^         -greenish;  paired  tins  dark,  often  bordered  with  redtUsh;  other 

oliiefly  olivaceous,  spotted  with  darker;  the  brightness  of  tlie  olive 

^^ftd  grtjciilsh  shades  is  quite  variable,  but  the  species  is  always  without 

.'  markings  and  without  bright  red.     Body  oblong,  deepest  at  the 

i>^.    Uead  short,  blunt.    Mouth  moderate,  htth*  oblique,  tlie  max* 

iUig  to  the  posterior  ntargin  of  the  eye,  its  length  2|  m  head; 

{9i*%*ninxillary  rather  below  the  level  of  the  eye;  jaws  equal,  without 

l»|j3'doal  ktiob.     Eye  small,  antcric^r,  4 J  in  head.     Omuial  ridges 


j^ 
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stronj^,  but  brtiad  and  depir^^setl,  end  nig  in  Btoall  ^r 
.supraocular,  tympanic  and  ocdpital  present;  tlie  oi 
very  long,  equalling   the  diameter  nf  the  orbit;    pn 
ftliort  and  8toat,  the  two  upjier  RiiUe<pial;  o|yi«rcaItir  9phwB  ti 
Hud  flat,  souietiiueH  bifid;  ftuprascapnlar  .spinets  ^trcm^;    hitM 
fjpace  nnxlerate,  narrower  tlian  eye,  llatti>$h,  with  two  b^' 
of  head  little  divergent  baekwards*    OiH<raker»  very 
pressed,  the  longest  almost  as  wide  as  high*     Bcalrf^  on  bi]d|y| 
accessory  scales  few.     Dorsal  8i>ines  low,  the  ttfth  aliotil  iwr^flf 
length  of  tlie  head;    the  t)n  little  emarginate;  sofi  rajs  vo^ 
higher  than  spines;  caudal  slightly  rouufled;  anal  bigh^  it>« 
the  second  as  high  as  th&  third  anil  nincli  stooter,  1^  in 
ratiier  short,  reaching  vetit,  itn  biise  extremely  bitiail^  ItB  widt 
one-third  length  of  head;  the  lower  rayn  nnicb  t*     ' 
pectorals  3]^  in  body;  ventrals  moderate^  not  4|uite 
the  pectorals.     Peritoneum  brownish.     Head  3;  depth  2f.     I>.  | 
13;  A.  HI,  0;  Lat.  1 47,    L.  15  inches.    Coast  of  Catifanilai 
southward.     A  strongb^  marked  species,  kuowti  at  ooee  by  it 
gill-rakers. 
(S&banU^UhuH  m*f?rr/r>r  Jur.  &  Glib,  Prtxs.  U,  9,  NuL  Mti»»  leHO,  ^m.) 

toils,  n.  rtiiiriiiits  (nich,)  Jor.  &  Qilh, 

This  form  agrees  with  the  subspecies  texilfHrhj  in  irenenil  eltl 
differing  in  the  color,  which  is  scarcely  reddish  or 
shades  being  dark  brown,  the  pale  shiide^  light  i 
defined  than  in  reriUarin;  the  chin  is  rather  more  prr» 
siU  spines  are  slender  and  mncU  lower  than  in  rfuri7i^W#;  tn  iliisi 
there  is  eonsidemble  variation  among  individuals;  the 
head  is  essentially  the  same  as  in  rtxithriSf  a^  are  t 
rakers,  and  scales.     Paget  Sound  to  Sitka;  alinndant, 

by  Or.  OUnthi^r. ) 

Stilutp.  vexillnris  Jor.  &  Gilb. — ffarrupa. 

Bright  pale  yellowishre<U  l*eeonifng  bghtei 
yellowish  forming  large  and  irregular  arejt^ 
dominating,  sometime.^  the  other;  a  pink 
\}^umot  the  second  and  third  dorsal  spines  0Oiiiirtinii 
ports  of  head  mosfly  pink,  with  bi 
line  on  the  lower  lip,  one  on  tbi?  tn^tAMt.n^^ 
dowuwiU'd,  une  from  the  eye  back  wart]  and  • 
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and  r  ttcn)8N  the  opercular  spines;  litia  all  piiiki«h  red,  the  tnem- 

bn&ii«L  r.  w*i ,  ^ ;  vertical  fius  narrowly  edged  with  duHky ;  top  of  beml  urn- 

ally  ^iritli  alterutttiiig  cro«8-8ltade8  of  piiikisb  aiid  yellowish 5  yellowish 

ahucle^  souietimcj^  replaced  by  light  olivef  other  specinieiw  are  quite  red, 

atill  others  brownish;  the  light  areas  on  the  back  have  a  ponition  sim* 

•'•!•'  *-  That  of  the  rosy  spots  in  S,  comtellatm,     liody  stout  aud  com- 

I,  the  back  elevated.     Mouth  rather  large,  the  bnmd  maxillary 

as^tc^ndiftg  liehiud  the  orbit,  Hh  Icugth  2  in  head;  premaxillary  on  level 

Kft  loirer  edge  of  pupil;  jaws  siibequal,  the  lower  somewhat  ])rqjecting, 

V--        -  iiimt  Myinpliy.seal  knob;  the  upper  jaw  einargiiiate  at  tip.   Cranial 

•  »ng  and  loWj  higher  than  in  rastrdlUjtr^  tlie  preocular,  supraoe- 

,  oc*<tipital,and  Rometlines  tympanic  present;  preocular  spines  eon- 

■  spicuou«,  extending  well  backward;  occipital  spines  rather  loDg,diverg- 

r   ■        '       kwani:  interorbital  i^paco  broad  and  flatfish^  narrower  than  eye, 

I  ,  ..ii   by  tw«»  rained   ridges,  covered   by  the  males;   preopi»retdar 

I  ..*fi  moderate,  some  of  them  usually  di\ided  into  two,  three,  or  four 

hat  tip^  the  miditle  one  the  largest*    Eye  moderate,  high  up,  4-4^  in  head; 

rbitail  very  broad;  Buhorbital  stay  short.    Jaws  rraked.    Gill  rakers 

iT  hing  and  strong,  thtvlongest  slightly  clavate,  nearly  half  as  long 

\  e.     I>or8al  spin<is  very  strong  and  high,  about  as  in  chhroiitictn*^ 

ly  an  high  as  in  maliger^  the  highest  more  than  half  length  of  head, 

nither  higlier  than  the  %'ery  high  solY  rays;  membrane  of  spinous 

Lil  ratlier  deeply  incised,  but  less  so  than  in  mafir/er;  second  anal 

^*  S  in  hea^l,  scarcely  longer  than  the  third,  and  not  much  stronger, 

lit  lwi>thirds  as  high  as  the  soft-  rays;  caudal  truncate:  pectoral 

iter  than  head,  not  reaching  the  vent;  its  base  rather  broad,  h^ 

*     VJ  in  lH>dy;  ventrals  not  reaching  vent.    Peritoneum  white.    D. 

.;  A.  Ill,  il;    UiU  I  55.      L.  18  inches.     Ciiast  of  (California, 

tidant  southward;  apparently  a  geographical  variety  of  8.  caurinm^ 

'  e  different  in  eolor. 

kthf^t  Pe^UarU  Jor,  A  Oilb,  Proc*  U.  a  Nat.  Miis.  I8f=0,  2i>2.) 

t%9-^\9.  i^*  Mitillirrr  .lor-  &  Gill^ 

^•«dor  wann  yellowish  brown,  the  anterior  portion  of  the  hack  and 

^  o^aolly  clear  yellow;  breast  yellow;  anterior  part  of  Ixnly  and 

1,  e«peeiatty  in  the  adult*  closely  covered  with  small  round  spots  of 

'       vu  color;  posterior  part  of  body  darker  than  ante- 

...    .     ilod;  soft  lins  all  slaty  black,  the  pectorals  and  dorsal 

r  nt  base  and  speckled;  brow^iish  shades  radiating  from  the  eye*, 
long,  robust.    Head  Wge,    Month  moderate,  the  jaws  nearly 
imlJ-  Nat,  Mus.  No.  IC 43 
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equal  when  closed;  maxillary  reaching  to  Drt'--^*- 

of  eye,  its  length  about  bait'  that  of  heail;  i 

an  angular  lobe,    Cranial  ridgres  a  little  higher  tlian  m  caurmMn^  \ 

lower  ttiaii  in  camaim;  preocular,  supnuxmSar,  tyitii>sinic,  and  i 

prea*?nt;  occipital  ridges  low;   prcoporcular    i  'i 

cuhu' lohj^.     Gill  rakers  moderate,  ftinnewhat  r 

pupil.     Scides  rough.     Jaws  naked.     Bornal    spindS  veiy 

strong,  hi jjhcr  than  in  any  otber  spcciesi  the  membrane*. %*6ry  i 

incised^  ao  tbat  half  or  more  of  the  length  of    '     *     ^ 

anteriorly  J  higliti.st  i<piae  about  I  length  of  li.„,,.  ,..^ 

ginate;  r!»oft  dormd  high,  but  lower  ibau  the  ^ptned;  cntidal 
anal  high,  tlie  second  spine  2}  in  head,  little  higher  tliun  the  1 
i  wotliird.s  the  height  of  the  Hoft  rays;  jiectorais  vvi  -  ' 

reaching  beyond  veiitrali*  to  vent;  base  of  the  An  b ,,,„,,  , 

lower  rays  thickened;  it^  length  3A  in  body.     l*eritonfuro  jHiIew 
2|;  depth  2J.     D.  XIU-IS;  A.  IH,  «;  Lut.  L  47,     L.  20  indif*.  i 
temv  to  Sitka,  mo-stly  in  deep  water,  very  abundant  iKirthwiuiI;| 
the  largest  species* 
(Stba«iuhth,ftf  maHgfrJoT,  &  Gilb.  Proa  U.  8.  Kftt  Uoa.  l8B0t  SML) 

1030*  E*  ciirnatus  Jot.  &  Gl)b» 

Tellowiish  bmwn,  with  blotches  of  clear  tli'^-^h^vitor  or  |»inl 
dark  color  predominating  above,  the  pinkish  below ;  n  i 

third  and  fourth  spines  always  pale,  this  color  • - 

base  of  these  spines,  and   then  extending  m 

baelc wards,  usually  joining  the  ventral  color;  in  fitiut  of  tliiQ 

on  the  sides  is  a  narrow  oblique  dark  one,  id  front  of  wl 

a  pale  one,  which  begins  at  the  angle  of  the  r-    -  '       -  ' 

ing  around  the  pectorals  and  uniting  Ik?Io\v  lii 

the  eighth  dorsal  spine,  extending  np  on  th«^ilD|  ano'. 

the  two  dorsals,  and  another  ander  the  last  ray;  iin<tisr 

are  irregular  undulating  i»ale  areti.s;  side^  with 

aize^;  iiead  above  with  cross  shades  and  tkaoils  i 

light  shades  tinged  with  purplish;  fins  colored  li 

of  boily,    Body  rather  short  and  deep.    Motitli  low  uud 

the  niaxilhiry  extending  to  rather  iM^dnd   the   ]- 

eye,  its  length  2  in  head;  preinaxilhiry  en*'»^*  i^  i 

equal;  no  symphyse^d  knob.    Scaler  on  h« 

chrtfmmehi^;  lower  jaw,  maxillary,  space  In  front  ut 

naked^     Cranial  ridges  weU  developed|  h«it  aomewU^i* 
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Jiwr/'W  <*ov<n'e(l  vrltb  thick  skin;  proocnlar,  supraocular,  tympanic, 
^ipital  present}  occipiul  spitiea  luweran*!  narrower  than  in  chrtf- 
teias;  preopercular  spines  small   and  blnntish,    GilUraker«  ebort, 
^*rate.    Spinous  dorsal  always  higher  than  in  ehriiftomefas^  the  highest 
«r»'  '  ],  rather  higher  than  the  soft  rnyst  the  membranes  more 

^^  ,    .i.,  .  ,..  than  in  chnjmmehts ;  eaudal  truncate;  attal  moderately 

the  second  spine,  2j  in  head^  stronger  and  slightly  longer  than 
^hml*  about  two-thirds  height  of  soft  rays;  pectorals  rather  shorty  3^ 
til  licmd,  about  reaehhig  t«j  the  vent,  their  bases  very  broad,  the  lower 
-^--^^  thickened  and  fleshy;  ventnds  reaehiDg  vent.  Peritoneum  while, 
a  :!§:  depth  2J.  D,  XIIM3;  A.  Ill^  Gj  pyloric  cceca  8;  vertebra 
ljI5t  ^  15|  Lat  !•  43.  L,  14  iuches.  Coast  of  California,  generally  abun- 
llaDt;  in  rather  shallow  winter, 

..Sr^a^lUkth^t  caruatm  Jar.  &  Glib.  Proc.  U.  S.  Nat.  Mus.  1880,  73.) 

B4IS1*  9.  chnnMimelas  Jor.  &  Gilb. 

Pattern  of  cxiloratiun  precisely  as  in  S.  carnatus^  the  colors  ditTerent*^ 

li^lit  ftbsule  a  clear,  warm,  brownish  yellow,  with  some  specks  of  deeper 

oran^;  varying  from  a  dusky  orange  to  oIiv<iceous  yellow,  the  latter 

*    r  more  often  seen  on  the  belly;  dark  shade,  bhu'k  or  dark  browu^ 

i  «ilight  olive  tinge;  dark  color  predominating  on  the  biiek;  mera- 

te  between  third  and  fourth  dorsal  spines  and  an  urea  at  the  base 

*of  ibi»*««e  spines  always  pale;  a  yellow  blotch  extending  thence  downw^artl 

'      Td,  nsnally  joining  the  light  color  of  the  belly;  another  light 

.i;,'  fVom  near  the  angle  of  the  operele  around  the  pectorals, 

_   below  them;  three  other  blotches  along  the  back,  one  under 

cdghUi  dorsal  spine,  one  under  the  last  spine,  and  one  under  the 

>  my;  from  each  nf  these,  irregular  pale  areas  extend  down  the 

,  iins  the  color  of  the  region  to  which  they  belong;  head  abo\*e 

li  dusky  erosS'Shade^  and  fmnt  bands  raxliating  fVora  the  eye.    Body 

ft  and  fitoatf  compressed*     Head  shorty  bluntt^h.     Mouth  rather 

r^ly  below  the  axis  of  the  body;  lower  jaw  sh'ghtly  included; 

iijs  on  level  of  lower  edge  of  orbit ;  maxillary  reaching  poste- 

i  of  eye,  its  length  2  in  heM;    preorbital  wide.    Cmnial 

e«  very  promLnent,  high  and  strong,  covered  with  thick  skin,  ending 

rrong  spines,  which  diverge  backward}  preocular,  supraocular,  tym- 

-  '  nncipital  present;  preopercular spines  short  and  thick.    Gill* 

(I  &  fHttnatus,    Scales  mrKlerate,  mugh,  the  accessory  ones 

lower  Jaw,  maxillary,  nasal  region,  and  space  in  front  of  eye  naked. 

npines  high  and  strong,  the  highest  3^  in  head,  rather  higher 

le  0Oft  rays,  the  fin  deeply  emarginate;  second  anal  S4>ine  2^ia 


I 
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bead,  much  stronger  than  third,  the  two  aboat  equal  in  length; 
toral  3 J  in  head,  with  very  broad  base,  reaching  beyond  the  tips  o; 
ventrals,  which  reach  nearly  to  the  vent;  lower  pectoral  rays  f 
ened;  caudal  tnincate.  Peritoneum  pale.  Head  2f ;  depth  2]. 
XILI,  13;  A.  Ill,  G.  Lat.  I.  45.  L.13  inches.  San  Francisco  to 
Diego,  abundant  in  rather  deep  water. 
{SchasUchthya  chryaomelas  Jor  &  Gilb.  Prpc.  U.  S.  Nat.  Mns.  1680,  455,  466w) 

1032.  S.  ne'bulosns  (AyrcR)  Jor.  &  Giih.—Garrupa. 

Ground  color  blue-black  of  varying  shade,  sometimes  tinged 
yellowish  anteriorly,  everywhere  finely  and  irreg^ilarly  freckled 
spotted  with  yellow  or  white,  the  light  color  usaally  bright 
sharply  defined;  these  spots  smallest  and  most  numeroas  on  hea< 
broad  irregular  yellow  band,  made  of  confluent  blotches,  IW)m 
tween  the  third  and  fourth  dorsal  spines,  involving  their  membra 
downward  to  the  lateral  line,  thence  backward  to  base  of  caadal; 
all  black,  with  light  spots  at  base;  under  parts  soiled  yellow.  I 
robust,  the  back  elevated,  the  profile  steep.  Mouth  rather  large, 
jaws  equal,  the  maxillary  2  in  length  of  hea<l,  extending  to  bej 
pupil;  jaws  naked.  Eye  large.  Cranial  ridges  high  and  thick, c 
])aratively  short;  preociilar,  supraocular,  tjTiipanic,  and  occipital  j 
ont,  the  latter  much  In'frhor  than  in  chri/someJaft^  and  bulging  so  tb:i 
base  is  narrower  than  its  upi)er  part;  interorbital  s]>ace  narrow; 
oi)er(*ular  spines  short.  Gill  rakers  as  in  chrysomclas.  Dorsal  rai 
hij»:li,  considerably  eiuarginate,  the  highest  spines,  2  in  head,  Li|i 
than  the  soft  rays;  caudal  truncate;  second  anal  spine  2h  in  bt 
stouter  and  slightly  longer  than  third,  much  lower  than  the  soft  n 
I>ectorals  short  and  broad,  3}  in  length,  it\aching  lieyond  tips  of  i 
trals  to  vent.  Scales  rough,  the  accessory  scales  numerous.  Peritont 
pale.  Read  3;  depth  2?.  I).  XIir-13:  A.  Ill,  7;  Lat.  1.  49.  L 
inches.  Pacific  coast,  from  Vancouver's  Island  to  Monterey,  in  wt 
deep  water;  abundant. 

(S(haMtc8faHciatu8  Grd.  Proc.  Ararl.  Nat.  Sci.  Pliiln.  Ij^.VS,  14fl,  nDd  in  V.  S.  Pic.  1 
Snrv.  Fish.  71),  iH)t  of  Storrr:  Sthast^s  titlmlosus  Ayrrs,  l*nK-.  Cal.  A<-a<l.  Sci.  i,  i», ' 
Srha^ti(hlhi/s /((Hciohiris  I.ockiiijj:t<>ii.  1*HK*.  I'.  S.  Xat.  Mns.  1  "S-iU,  \?*J7  ; 

lOaa.  S.  serriceps  .Jonhm  &  GWhevt.—  Tne-ftHh. 

Dark  olive,  blackish  above,  yellowish  below;  sides  with  aboi 
oblique  black  cross-bands,  wider  than  eye,  usually  sharply  defined, 
sometimes  faint  in  the  young;  two  black  bands  downward  aadh 
ward  from  eye;  lips,  mouth,  front  and  lower  part  of  hndi 
washed  with  coppery  red;  bases  of  tins  with  small  whitidi 


■    M,  ■     4,  »  ^ 


iHh  olive  J  i!rauial  rul^e»  black,     Uoily  robust^  coin  pressed  bcUiinl, 

I    oomptvmf'd.     Mouth  Uirfje^  tbe  uiaxillary  n*acUiii»f  to  t*p(>osjre 

liddie  oi  <\vc,  iu  k*ngtb  l*i  in  head;  jaws?  eijiiul*    Cranial  ndfjBs  thick, 

rt,  hi^U  anil  »troug^  covered  with  hix^  thick  skin,  place^l  nearly  iji. 

lit   line  cm  each  ^ide;  preocuhir,  sa[>moeiilur,  tymi>auie,  occifiitaK 

4X11*  L  iiiK-ltal  spines  usually  i>re8ent,  the  hitter  tiometitues  eoulesecjit  with 

e  cM5ci|iital;  hiterorbital  space  narrow,  tlat^  closely  scaled;  prcorbital 

tber  biHiadf  prcopercuhir  i$]iine«i  6lmr)>;  jaws  naked;  ujeiubrancH  or 

u^  diirsal  thick,  covered  with  siuaU  S4.'ales.    Eye  small,  5  in  head. 

*  i^rti  short,  stiff  and  elavate.     Dorsal  spines  atroij^%  rather  low, 

/    ex?>erteili  lower  ihan  tlie  M>lt  ra>8,  the  longest  2'^  in  head; 

111  final  tq^mes  2^  in  head,  utmnger  than  third,  scarcely  Ioniser  $ 

vpeetor^M  broad  and  rounded,  the  lower  rays  thickened,  the  tips  reach- 

t*iit  j  ventral.s  reachin*?  beyond  vent;  caudal  rounded.     Peritoneniu 

ili!tt4l;i  ;  depth  ^  ;  pcct*tral  3.).     IX  XIIUi:i;  A.  J II,  5;   Lat.  L 

Li-  12  Inches.     San  Francisco  to  Cen'os  Island,  abundant  £«ontU- 

ward  I  one  of  the  mont  ain^^ularly  marked  of  the  rock  (iKhes. 

'  iMPl»rik%*irrfS(rji«  Jordnn  JH  GilUi-rt,  Proc.  V.  S.  Nat,  Mua.  Ip'/^Q,  :u?\) 


t 


t«  ft.  nli^rocfnriiift  (A^hh)  J.  ^  (h 

J  gilt  orange  red,  with  o  jet  black  vertical  bars,  overlaid  with  redf 
•  liars  comparatively  narrow,  none  of  thetn  wider  than  eye;  nni3 
*giiiiilng^  of  dor.'talt  extending  downward  on  opercle  and  scapular 
<on<l,  broader  one,  nnder  middle  of  sjdnous  dorsal;  a  third 
,    i,.,  ,4 Mor  part  of  spinous  dorsal;  the  fourth  narrower,  under  front 
ft  dorsal;  the  fifth  nutler  middle  of  .soft  ilorsal.  all  of  these  extend- 
rrt  tltcj  dofisal  fin;  two  oblique  black  banda  from  eye,  downwards 
kwardH  acro8Js  cheeks;  another  upwards  and  baekwanls  towanlij 
;  ftns  uniform  4leep  orange,  anid  and  vent  nils  tipped  with  black- 
dh  red,     IkMly  short,  dee]»,  and  compressed,  deeper  than  in  any 
he  Dlher  species;  back  arched.    Heail  large,  compressed.    Month 
maxillar}'  extending  to  oeyond  pupil,  2  in  head;  h>wer  jaw 
y  pfHit't^*"*i?t  tl*^  symj>hysis  not  produced;  premaxillary 
ii«w  eye.    Eye  large,  4\  in  head.    Cranial  ridges  higher  than 
-ny  other  sfiectea,  their  spines  blunt,  the  ridges  aiTanged  in  two 
ly  pai^Uel  series  as  in  A  fierriccpg,  the  surface  of  the  larger  onea 
'     -     '    by  accessory  spinonn  tul>ereles  as  in  S.  ruher^  occipital 
high;  sUin  covering  cranial  ridges  ihin  or  obsolete,  not  lax; 
fjrliilikl  space  i^par^ely  scaleil,  very  imrrow,  its  breadth  a  little  more 
lialf  diatnetisruf  ey^  with  very  strong  frontal  ridges,  which  are  not 
-cuvuxtMl  by  the  scales j  jaw.^  naked;  prcorbital  broad,  a  low  ridge  eitenA- 
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liead,  much  Rtronger  tban  third,  the  two  about  equal  in  length;  p>« 
toral  3J  in  hoad,  with  very  broad  base,  reaching  Ix^yond  t\u*  ti|>i*  of  ^ 
ventrals,  which  reach  nearly  to  the  vent;  lower  pectoral  rays  thi<2 
ened;  caudal  truncate.  Peritoneum  pale.  Head  25;  depth  2^*  J 
Xlir,  13;  A.  Ill,  G.  Lat.  1.  45.  L.13  inches.  Sun  Francisco  to  S« 
Diego,  abundant  in  rather  deep  waten  ^^ 

{SahmtichikijB  ehnjsomelatt  Jor  Sl  Gilb.  Proc.  U.  S.  Nat.  Hub.  ISBO,  45S,  465.)  ^| 

ll>ate.  §.  nebulosiis  (Ayri's)  Jor.  &>  QMh.—Garrnpa,  ^| 

Ground  color  blue-black  of  varying  shade*  sometimes  tinged  wf  t^l 
yellowish   anteriorly,  everywhere  finely  and  irregularly  frecl;le<l  ftn< 
Kpotted   witli    yellow  or  white,  the  light  color    usually   bright    iitikI 
sharply  defined;  these  spots  smallest  and  most  numerous  on  head; 
broad  irregular    yellow  band,  made  of  conduent    blotches,  fmm    l>€- 
twerii  the  third  and  fnnrth  dorsal  opines,  involving  their  memliran^jiy 
downward  lo  the  lateral  line,  thence  backward  to  base  of  caudul;  fins 
all  black,  with  light  spots  at  base;  under  paits  soiled  yellow,    lkxl,r 
robust,  the  back  elevated,  the  profile  steep.    Mouth  rather  large^  tJw 
jaws  equal,  the  Tnaxillary  2  in  length  of  head,  extending  to  l»eyr*TiiI 
pLTjnl;  jaws  naked.    Eye  large.    Cranial  ridges  high  and  thick,  fK^m* 
paratively  short:  preocular,  supniocular,  tympanic,  and  occipital  pres- 
ent, the  latter  much  higher  than  in  ehr^somelnR^  and  bulging  so  that  iti 
base  is  narrower  than  its  upper  part;  interorbital  space  narrow;  pre* 
ojjereular  s]>ines  slii*rt.     Gill  rakers  as  in  chrifHomelas,     Dorsal  nitber 
high,  consiilerril)!^^  eniarginate,  the  highest  spines,  2  in  head^  higU^'f 
than  the  soft  niys;  caudal  truncate;  second   anal  spine  2|  in  heJ^i 
stouter  and  slightly  longer  than  third,  much  lower  than  the  soft  Wj^t 
pectorals   short  and  broad,  3^  in  length,  reaching  beyond  tips  of  v^*** 
Irals  to  vent.    Scaler?  rough,  the  accessory  scales  numenms.   rerilooe«® 
pale.    Head  3;  dejjtb  2f.    D.  XIII-lSj  A.  HI,  7?  Lat.  1.  49.     U  "^ 
inches.    Pacific  coast,  from  Tancouver's  Island  to  Monterey,  in  rart**^'^ 
deep  water;  abundant, 

[Sfha^fe$/n9ciatua  GnL  Proc.  AcaiL  Nat.  Sci.  Pliila,  l^A.  140,  and  inU.  ».  Pw?.  ^^J;, 
Snrv.  Fisli.  79,  not  of  Storrr:  SfhitHttM  mhttt(y>Hn  Ayr«^»,  i*im:.  CaU  AvatL  Sid.  1,6^  l^^" 
Svha^tichfhtf»  faMcio}4jrift  Lockiugton,  J*roc.  U.  S.  Ntit.  Mr».  1^-<*  '/'♦"  • 

1033*  S.  m^rriceps  Jarduti  *1  Gilbert— T/w^/r^*. 

Dark  olive,  blackish  above,  yellowish  Iwlow;  sides  with  abot*^ 
oblique  black  cross-bands,  wider  than  eye,  nsuntly  sharply  defined,  ^^ 
sometimes  faint  in  the  young;  two  black  bands  duwnwanl  and 
ward   from  eye;  lips,  mouth,  front  and  lower  part  of  h-  -  •     t 
washed  with  coppery  red;  bases  of  tins  with  small  whili 


^ui 


11   mil 


I  "«  accent j;^'  ?'  "^""^^  «'e.cler    t     ^^''  *'''"' 
"l*c,.  -J^  «  ^I^ct,s  Oisti^^^  ..J"''"  --"'^  if- 
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m^  along  itn  surface  and  tliat  or  ilii^  9nb<»rbita];  llii^  litlj^  i 
roui^h  and  not  covered  witU  the  Hcales,  is  cnDtfiriiunK  v  -'  " 
orbital  stay;  preopercular  spines  abort,  vpry  bbjutj  1 1 
very  strong;  scapular  spineg  moderat/O.    OUl  raken)  diort  an 
clavat4;^  the  longest  nearly  oue-tldrd  the  dimueter  of  the  eye^\ 
i^pines  rather  high  and  strong,  the  longest  2\  in  1       '      '       r 
fioft  raysi  the  fin  not  deeply  emarginate;  caudal  ,,  .-ii 

liigh^  its  second  spine  2^  in  hea<l^  higher  antl  ititieh  slroni^r  i 
third;  pectorals  broad,  faushapedt  3j|  in  teagthf  their  Ixuie 
bmader  than  the  diameter  of  the  orbit,  their  tjpji  not  < 
tips  of  ventnUs.    Sealer  rough.     Peritoneum  white,     U*.,,  .  - 
2Jf.    D.  XllJ,  Id;  A,  III,  7;   r>ar.  1.  50.     h.  15  inebe«.     Ban 
to  Vancouver-s  Mandj  in  deep  water;  rare  i»otttbwiiJ^.     A 
eingiilar  species. 

ftchthg$  nUjrtH-inctiis  Gill,  Froc.  Acad*  XnU  8ei  Phil*,  IdSi, 


(Art>ecU;  Linnwus,  Systemn  Natunc,  I7r»8;  type  Scorpamm  p0rtwM  U.} 

Body  oblong,  somewhat  cornpi*e>ssed.    Heatl  btrge,  not 
premised,  usually  naked  above,  and  armed  with  several  st*m 
ridges;  often  with  dermal  flapH,     Mouth  large, 'v^*   ^ 
teeth  on  jaws,  vomer,  and  palatinea.    SeaW  n^- 
^rato  size,  often  with  skinny  flaps.    Dorsal  fin  with  12  gto^tj 
anal  with  3  spines,  the  second  eommouly  tbo  longest;  peelfj 
ronndeil,  the  basc^  usually  ]>rocnrront;  the  npf  '       '    TH 

simple  in  all  our  speciesj  ventrals  inserted       .  ,  i  i 
bladder.    Vertebrm  10  +  14.    Species  numerous  in 
Hahea  of  singular  forms  and  bright  colors;  the  viiri«tkiu  in  i 
aud  armature  is  very  great,  but  if  t: 
some  charactors  other  than  those  b.... 
The  intergradatiou  of  the  specter  of  Sv 
perfect*    The  greater  number  of  divrsal  ^plni!ii  aocl  i 
the  only  eharaetitrs  known  to  on  by  wliieh 
gtiished    firom  Scarpwna,     (^jc«»oT*ffva,  tiie  n* 
9cntfk^  fruDi  <ntu/»7«i^,  sr^orpion,  in  nHusiou  t« 
a  Toiy  paintui  sting  like  wound.) 


106.   SCOHP^NID.1; — gCOHP^NA. 
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a.  CKmIlr,  oprrt^loa^  IjfeQBt,  and  TiBiially  top  of  head  Bcaly;  no  pit  at  ttie  ocoipat; 
h,  Benuol  flap.i  iioiio;  pectoral  tiu  iiot  pro^orreutj  no  exoccipital  spinea. 

1  Ad^*  §*  dactyloplera  De  \&  Roclie. 

Olor  delicate  scarlet  red,  tlie  oijorcle  and  dorsal   fiii  somewliat 
lottied  witli  biownisli.     Body  not  much  elevated,  little  compressed, 
tli^  tail  iil»naler.     Head  large,  little  comiiressed;  cLeeks,  opercles,  aud 
ooojpit^il  re^iou  well  scaled^  no  dermal  fiaps  auy where;  auborbital  stiy 
rciig,    McMith  rather  large,  with  teeth  as  usual  on  jaws,  vomer,  and 
atiQe^s;  lower  jaw  not  projecting;   iiuixillary  extending  to  beyoutl 
'T>iipiL    Suborbital  with  a  narrow  raised  Boiooth  ridge,  which  ends  in  a 
spine  at  the  base  of  the  stay;  preorbital  narrow,  its  edge  slightly  Bpi' 
^ns;  interorbital  space  narrow,  with  two  parallel  raised  ridges  and  a 
5(1  groove.    Cranial  ridges  short,  sharp,  about  as  in  Sehasfodes  rosa- 
preocular,  supraocular,  postocular,  tympanic,  occipital,  and  na- 
fcH^gpi ties  present;  suprascapular  spines  sharp;  noexoccipitals;  oper- 
cular spines  moderate;  })rtH>percuhir  spines  sharp,  the  second  lougest, 
[Eye  very  large,  3  in  head.    Jaws  naked,    (xill  rakers  rather  long  and 
[Blender.    Pectoral  very  narrow  for  a  Smrpmrn^  tlic  rays  not  pmcurrent 
|below  nor  thickened,  reaching  anal;  veutrals  small, reaching  past  vent; 
%\  Kroall  and  low,  ita  second  spine  a  little  stouter  but  not  longer  than 
Uiird;  dorsal  low,  little  emargiuate,  the  spines  slender.     Seniles et-enoid, 
^S^larly  arranged ;  no  accessory  scales*    Head  3^ ;  depth  2 J,    D-  XIJ 
"J;  A,  111,  5;  Lat.  1.  43.     Deej*  water  ot!'  Chesapeake  Hay;  descrilx'd 
►in  a  specimen  lately  taken  by  the  U.  S.  Fish  Commission.    It  is  pro- 
'^^sianally  identitied  with  aS,  (ffwtyhptera^  of  the  Meditermnean  and  Ma- 
•^ii'ji  Ishiuds,  but  it  is  probably  a  species  distinct  from  the  latter, 
^Ithmigh  closely  related* 

^(IDit  b  Rocht^^  AutL  Mna.  xiii^  1809,  pL  22,  f,  2:  Sehaska  dactylopt^rui  QMni^QT^  ii, 
JSihQsie9  imperialis  C,  &  V.  iv,  ;«6,) 

Chueltjs,  tipi'n.'les,  and  top  of  heatl  tiaked;  dt^noal  flap**  prcaeui;  pectorals  pro- 
current,  tt  cintidnito  pit  lit  th«»  occiput.     {Scorpitna.) 
^  Breast  Aculy.    {Parmecrpasna  Bleck^r,) 


S.  l^lttlata  Ord. — Scorptmc;  Scorpion;  Scuipin, 
-feiown,  irregularly  mottled  and  blotched  with  rosy  purplish  and  palo 
^^Ve;  opercles  and  cheeks,  a  bar  behind  eye,  and  5  or  6  large  blotches 
Uase  of  dorsal,  purplish;  head,  back,  and  sides  with  many  small 

^oi?y ,  Mt^iuoriaM  C uhu ,  i i,  172, 18tiU ;  type  PotUinus  castor  Pot\v.  ( Lat itj ,  pons,  bridge ; 
i  ^El  |M<IA«k  d'lUi  jioiit  roriud  par  leu  troia  premiers  80ii»*orbitaireH  jieut  cotilcuter  \vh 
^^^UioJoj^iHt^Hi  j*eu  M^rai  bien  aiae;  j'ai  d^^L  dit  que  lea  noma  Its  plus  bavaut»  ue  sout 
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round  dark  olive  spots;  belly  nn^^pot ted;  tlioracic  repli>n  pi 
dorsal  blackii^h,  iU  middle  part  willi  itiany  rotindt.sh  i    ' 
a  coutiimous  stripe,  be8idi*»  smaller  black  8i»al^;  * 
witli  vertical  bars  of  dark  and  pale  spots;  6ort'diir»al  nod  tutJiJ  v 
Yentrals  piuki^sh,  little  spotted  5  ja\v»  and  bniiicliioi4ite|^l 
more  or  le^B  mottled;  axil  pale,  with  ronnd  dark  4fpotj$.    ii<>-jv  r« ' 
little  compressed;  ititerorbital  space  not  very  deeply  concave:  11  pit| 
the  vertex  in  front  of  occipital  ridges,  miteh  broader  than  loiij:.    lf( 
very  broad»  little  obliqae,  the  lower  jaw  indmred  j  maxiltury  'Ji  In  h 
reacbiiig  poisterior  murgin  of  orbit.    Gill  rukeiT^  lei      *  Irroailf 

pressed.    Cranial  spine8  bluntish,  high;   preoculai,     .^    -ui-alur 
ocular,  tympanic^  occipital,  nuchal,  and  exocei)itta]  pre««ejit,  U. 
biM  spine  between  the  exoccipital  and  orbit;  upjiar  itrtHitMMtcii: 
longest;  oiK*rciihir  .spines  tiot  large;  siipraseapuhir 

suborbital  region  without  pit,  but  with  a  botiy  c.; 

2  or  3  blunti^h  spines.     Head  naked;  breai^t,  and  repon 

torals,  covered  with  small  imbedded  scale«»(\vitb  exceptic^tt  ofuj 

flap);  anterior  margin  of  pn*orbitals,  mnrgin  of  pn*i 

with  skinny  flaps;  1  or  3  rather  small  flaps  alnne  t^...  i., 

smaller  ones  on  various  pairt-s  of  the  head.    8i^ile»  huuiII,  »» 

tinctly  ctenoid;  nearly  every  scale  on  the  upi»cr  p4irt$  of  bod> 

small  membranous  flap*    Dorsal  spinels  high,  higher  than  il 

the  longest  2^  in  head;  second  anal  spine  longest  a:  ^  -    ■ 

est,  3  in  head;  peetond  very  broad,  shoit^  and  roib 

pnx^urreut,  its  tip  reaching  beyond  the  vetttmls  tu  v^nt^  its  Uiae 

than  i  head,  its  length  3^  in  body;  caudal  roundi!d.    Periti^^r 

Head  2J;  depth  3.    D.XIL  10;  A,  111,5;  Lat  I  r^^^     "' 

li.  12  inches.    Coast  of  CaUfornia,  from  Point  > 

very  abundant, 

(Grd*  Proo.  Acad,  Nat,  ScL  Plul.%  1834,  14^;  Onl.  \h  R.  Pac  R.  I 


1039*  S.  pltiEtiierl  Blocli.— ^^«tcio, 

Olive  brown,  excessively  niarb!^!  with  sllvm    »»' 
fasely  variegated ;  caudal  barretlwith  brown  an» 
on  spinous  dorsal^  between  the  Clth  and  ith  aiiiu 
white  spots.    Body  short  and  thick.     Unad  iji 
merons  giT>ovei*  and  pits,  and  n»^'  •   *^'-^  ^   ^  " 
tbo  eye,  between  it  and  the  fmu 


A  r^,AA\^U 
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least  aa  bigli  as  eye;  large  flaps  on  preorbital  and  ed^e  of  preopercle, 
b  jirf^ocnlar,  supraixiular,  tynipaaie,  eoronal,  occipital,  imclial,  and  exoeci- 
■  pLUii  8pine»  preisent;  a  deep  pit  bebiiitl  coronal  spines,  as  long  as  broad  j 

prooperciilur  and  opercular  spines  moderate,  blnntish,  suborbital  stay 

pramiuent,  witli  3  or  4. sharp  spines;  a  few  scales  on  preoperele  and 
^oiMTMXular  flap;  Lead  otlierwise  naked;  maxillary  reueliing  to  behind 
I  eye,  uot  quite  half  head ;  lower  jaw  included;  breast  covered  with  small 
linilxHldeil  scales;  scales  of  body  lar^^e,  not  ctenoid,  fix'Di,  many  of  them 
Hurl  til  niembnaoous  flaps;  latent]  line  with  a  series  of  fleshy  flaps.  Dor- 
^■■^  lo«^,  the  highest  s[>ine  2J  in  head,  somewhat  lower  than  the  soft  rays; 
^^wtorals  very  broad,  procurreut,  reaching  about  to  front  of  anal  tin; 

ttMMJnd  aual  spine  vtry  robust,  2f  in  head,  much  larger  than  third. 

Head  2^  iu  length;  depth  3,  D.  XII,  10;  A.  111,5;  Lat.  1.  25  (rows 
Kor  iKsales);  about  40  pores.  West  Indies  and  both  coasts  of  Mexico; 
H^<?^^aiHiomi»I  north w^ard.  Here  described  from  specimens  Irom  Mazutlau, 
KKloxico. 

H   <  filocluNyn.  IlaiuU.Stockh.  x»*234, 1789;  B]oi^U  <&  Schnf3uler,  1801. 194:  Scorpttna  hn/o 
^B^^l.  V.  lv,3(JN];  Giiuther^  ii,  113:  Soorptrna  rascacio  Poey^  8yuo|>8.  Pise.  CuUeOM.;iOX) 

^^^^reaut  naked. 

i^^3§,  §•  parcus  Linn.— Pi47-/(wl. 
^  Heddish  brown,  mncli  mottled  al>ove  witli  darker,  and  dotted  with 
■P-«.^€k;  much  less  variegated  than  in  S,  jtlumk'ri ;  usually  a  black  blotch 
V^  IK*sterior  htdf  of  spinous  dorsal.  Body  oblong,  compressed;  back 
Bp g^ewhat  elevated,  highest  at  origin  of  spinous  dor^;  suborbital  stay 
Vdfr^etoeye,  without  any  i)it  between  it  and  the  eye;  supraoeuhir  flap 

***^*^aad,  a  little  lower  than  eye;  no  flnps  on  posterior  edge  of  preop- 
v'^v^la,  four  on  occipital  region,  few  along  lateral  line;  preocular,  supra- 
^^ volar,  tympanic,  occipital,  exoccipital,  and  nuelud  spines  present;  a 
|p^^  ht^fore  oeeipital  spines;  opercular  and  prcopenudar  spines  short; 
^F"^^JuJlar>'  rejiiehing  posterior  margin  of  orbit.  Scales  present  on  post- 
^p^^lar  region  and  ui>per  part  of  preoperele;  scales  on  body  somewhat 
Insularly  placed;  breast  naked.  Fins  high;  |>ectorals  much  less  pro* 
H^Bprent  at  base  than  in  S.plttmlerij  reaching  beyond  tips  of  ventrals, 
^^^^ich  n-*aeh  anal;  spiues  slender,  the  second  anal  slender,  little  longer 
**au  third.  Gill  rakers  short  and  thick.  B.  XIII,  10;  A.  Ill,  5;  Lat. 
^p-'  40.  Boathera  Europe;  a  3i>eelmen  said  to  have  been  sent  to  Cuvier 
~  fcom  y^^  York. 
L        CLihiu.SyAt.  Nat. ;  C,  &  V,  iv,  300;  GUuthor,  ii,  107.) 
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(JTohnson,  Proc.  ZooL  800,  Lotid.  l&Ssi,  Hi  tyftiSttarahm  $unth^  J ohwunL} 

As  liere  unilerstoodi  this  genuii  differs  from  Scorjffma  in 
tliaii  12  dorsal  8piuea  and    the  isaik'H  cycloid,  without  »kl 
Deei^'Seii  fishes.     Oiir  species  diftera  from  /?.  ffunthci-i  iu  tli«> 
of  but  t^ii  dorsal  spmes  instead  of  eleven,    (Etymology  not  dbx 

1^39«  S*  iinritiatiis  Goodo. 

Body  8tout  and  deep.  Fiuahighj  vortical  fin»  iniiert<4 
the  paired  finn  well  forward.  Iiiterorbital  width  balf  r' 
upper  jaw,  about  equal  to  the  orbit*  Kje  modenue,  .  . 
Scales  exjmparatively  large,  regularly  arranged,  eycloiil,  with  eoo^ 
furrows  and  no  dermal  flaps.  Cnuiial  ridgeis  de\'tdopi!id  abtiat 
hmtes.  Preopercular  sjiiaea  very  loij*c?  caudal  tmijealt^,  I*eclc 
long,  2|  ill  body.  Head  2^;  depth  2^.  IX  X,  G  -h }  A.  ril,  6.  (( 
Deep  water  oil'  Ithixte  It^land;  known  from  it  young  fi|>eciiiieii. 

(Goode,  Proc,  U.  8.  Nat  Mas.  ISiSOp  4'6Q. } 

Family  CVII  (a),— COTIID.E. 

{Tlw  Setilpim.] 

Body  moderately  elongate,  fusiform  or  comprejiftcd,  tapt^riQ^I 
ward  trom  the  head,  whieh  in  usually  broad  anil  depre<»;ftc4« 
placed  high,  the  iuterocular  8pace  usually  uamiw;  a  bony 
iier'tiiig  the  suborbital  with  the  preoperele,  nsn   " 
upper  angle  of  preopercle  usually  with  one  or  i:.  :     . ,  , 
Teeth  equal,  in  %illiform  or  cardiform  bandit  on  jawi^  and  ohujiI 
merand  palatines;  premaxil lanes  protractilo;  maxill&ry  wilhiMit 
mental  bone.     Gills  3J  or  I;  slit  behind  tli* 

gill-rakers  short,  tubercle-like  or  obsolete;  t-- •  •♦"- 

uected,  often  joiTied  to  the  isthmus.  Body  nakeit,  or  vaii 

seales,  prickles,  or  bony  phitea,  but  ntbvvr  nuifurtuly  acaJiML 

present,  simple.    Dorsal  tins  sepamte  or  somewhat « 

usually  slender,  the  sott  part  elongate;  ctiuda!  ♦ 

anal  tin  similar  to  the  soft  dorsal,  without  sp^i 

with  broad  procunt^nt  baaes,  the  ruys  iiio«tly  aiiiipW^ 

times  branched ;  ventrals  thoracic,  rarely  entip  • 

ally  less  than  T,  5.    Pseudobranchia*  prrssenv 

Pyloric  ccBca  usually  in  small  unmber   \ 

wautiug*    Genera  about  40;  species  about 
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kliore^  of  northern  regious ;  many  8x>ecies  found  in  fresli  waters, 
jtipj  BA  hvre  understood^  comprises  a  considerable  variety  of 
I,  and  IH  very  difficult  to  define,  as  it  grades  into  the  Liparidid(v 
|e  Cine  hand,  and  into  the  Soi^rpwnida!  on  the  other.  Most  of  the 
art?  of  ijmall  nize  aud  singular  aspect,  and  none  are  valued  as 
The  genera  have  been  probably  too  much  multiplieil,  and  sev- 
^tliem  can  be  only  provisionally  accepted. * 

,  ^mnp  CoUina^  pL;  group  Sc&rpauiu n ,  inxri,  OUnther^  li;  family  Pajfohrc* 
[OU^l1b^4►,  Ui,5l0,  517,) 

nii«  dontiil  lnug«ir  tbau  tkoft  part,  of  luoi^  tlmu  M  9[4jnes,     ^JTomitripierino!.) 
»u>oiM  4iir»al   tUiepiy  uotchod,  ih^  aiiterior  sptueii  liiglicst;  ftkiu  rongU,  with 

prtckle«  aiid  tulwu'cle*;  tncth  on  vomer 
nml  palatineii;  gi U- mem braa o  Iroo  from 
iatlmiu»;  no  tilit  bcbiiic)  Itist  gill. 

HKMiTitirmnus,  3C1* 
^lo«mii  tlonuil  aUortf^r  than  soft,  part,  of  loss  thati  13  spinea, 

Vl^titral  Hum  wanting.     {AM^Uchth^iHtr.) 
\U.  8kiii  tmkcHi;  rto  »ltt  ht5Uiiid  fuuitU  gill;  gilt-membrano  free  from  iBthmusf 

teoth  on  vomer  and  palatines, 

ABCBUCU1BT8|  d^ 
Vctitml  Una  prt*a<*nt. 

f;  gtpioomi  dor^l  littlo  developed,  contionous  with  the  soft  dorsal^  the  spines 

Blender,  concealt^  in  the  loose  naked 
skin ;  giU-raembrancfl  l»rpudly  joine^l  to 
the  isthmus;  no  alit  behind  La^t  glU. 

I  f.  Vomer  and  t»i*latines  t4>othle8a PsYCfinotuTES,  3fiS* 

fj.  Vomer  with  t«*eth- CorrUKCUL0»,  364, 

m^  g|iuiuuB  doraal  not  coneealed, 

Gilt-opetiings  extending  belowr  at  lea^t  tf>  the  biiae  of  lotrest  pectoral 

ray,     (CoUirtfl?.) 
A.  >?'^  '  last  gill  obsolete*;  vomer  with  t<?etU* 

(»  I  i'ninr*  broadly  nnited  to  the  t»ihniu»,  not  forming  a  fold 

acroM  it;  head  fctddy  armed ;  palatine  teeth  fevv  or  none. 

UHA>En>EA,  8«Hk 
lit  OiU-membrauea  free  from  iuthmnft,  or  else  forming  a  broad  fold 
aercitts  it;  head  well  armed. 
^,  Palatitio  teeth  well    developed;    body    miually   more  or  leaa 

in^aly. ICKLUS,  3Go, 

jj;.  Palatine  teeth  none;  bo<ly  without  lilie  acalc« CottuAj  3C7, 

A)k.  Slit  behind  lawt  gill  e\idont. 

k^  Vomer  without  teeth;  preopercular  spine  with  antler-like  pro. 
OL^sAos;  gill-membro«e«  forming  a  fold 
aorosd  isthmus... GvMNACAN I nuB,  Stjd. 
tit.  Vomer  with  teetii* 
U  Skin  not  hinpid.  \ 


•  T-^^fit  In  &omB  ipeciea  of  Q^itUM* 
•  t-oa  in  THj^'ajM. 
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m.  Palatine  teeth  noue. 
n.  Gill-membraQen  more  or  leas  Joined  to  the  isthmus, 
times  forming  a  fold  across  it, 
0.  First  dorsal  spine  not  elevated. 
p.  Preorbital   strongly  cavexnoos;    intestinal   canal 
short;    spines   of  head    short;    fmh 

water Tbiolopsu^  301 

pp,  Preorbital  little  can vemons;  inteatial  canal  shflri; 
spines  of  headlong;  nuurine.  (Sobgna 

Om€w»nmti) Conra,  W. 

ppp,  Preorbital  not  cavernous;  inteatinal  canal  daa> 
gate;  lateral  'line  with  a  series  of  bofe 

bony  plates EsroPHSYa,  SH 

00.  First  dorsal  spine  elevated ;  skin  perfocily  smssCk^ 

intestinal  canal  short.  .Lioconra,  STL 

nn.  Gill-mcmbranos  free  from  isthmas;  sides  below 

oblique  series  of  minute  prickly 

series  of  plates  along  back  and  sle^g 

lateral  line Triglops  371 

MSI.  Palatine  teeth  present. 

q.  Gill-membranes  Joined  to  the  isthmna,  swarf  i—  j 
forming  a  narrow  fold  across  it. 
r.  Skin  perfectly  smooth ;  preopercnlar  spins  wiA 
antler-like    processes;    spinoos 
short,  entire.... •...LKPiXMXVTTrs^ 
rr.  Skin  with  bands  of  rough  scales ; 

spine  simple;  spinous  donol  long,  loir 

ginate H emilkpidotus.  SS4 

qq.  Gill-membranes  cutin^ly  fn*e  from  the  isthmus. 
8.  Sides  of  back  with  a  baud  of  n>u;;h  walrs; 
ventral  fins  very  long,  armed  with  *t«. 

88,  Sides  of  bock  without  band  of  wrales. 
t.  Vcntrals  I^  5;  spinous  dorsal  long. 

SCtHlP.tXICHTnVsi.  351 

it,  Ventrals  I,  3;  spinous  dorsal  short. 

OiJi»<H'<)TTrs,  377. 
n.  Skin  everywhere  rough  with  villiform  prickles:  timt  doral 
elevated  in  front;  head  small,  with  \ft^  \ 
tical  cheeks, 
ti.  Gill-membranes  free   from  the  i^tbmni; 

ventrals  small Blrpsias.  3«d. 

UK.  Gill-membranes  united  to  the  isthnos; 
ventrals  well  develoiHHl. 

NAimcHTHVs.  3?IL 
gg.  Gill-oi>ening  restricted  to  the  space  above  the  upper  e«lge  of  the  bsst 

of  the  pectoral;  skin  everywht-re  with, 
bifid  or  trilid    prickles.     {i:kamphtad 
Hntp. ) 
r.  Snout  produced;  mouth  very  small;  M 
teeth  on  vomer  or  palatines;  ImmiA  I 
vated,  with  two  l>ouy  ridgea. 

RaAXPBOOQSTC^ 
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Sei^ne^lTRIPTKRrS  Cnvlor. 


8e€t  Mareiui, 


AnuTi.  n.  1*,^.+,  *'k[,  2t  type  BemUriiftrnm  amtrK^ariu*  C,  &  V*) 

Icratoly  dougutt*,  Kcaleloss,  but  tlie  .skin  covereil  witli  x>nckles 

nky  protaberaucoj*  of  varions  sizes  ami  forms.    Head  large,  with 

[ini»  bony  humpa  and  ridges  and  fie^by  slips  above;  orbital  rim 

elt^vali^d,  the  interorbital  space  deeply  concave;  a  depressed 

It  the  occiput,  bi^hincl  which  ava  two  blunt  «pine8  ou  each  side. 

very  wide;  jaws,  vomer,  and  palatinea  with  broad  bauds  of 

no  «!it  behind  last  gill;   gill  membraoes  broadly  united,  free 

fllie  i-ithnius;  preoperi'le  with  stout,  blunt  spines;  suborbital  stny 

^tron^r,  forming  a  sharp  ridge.     Spinous  dorsal  much  longer  thuu 

ift  part,  of  15  to  18  spinea,  of  which  the  first  two  are  the  highest, 

^be  fourth  and  fifth  shorter  than  the  succeeding  ones,  the  fin  thus 

etnargumte;   pectoral  fins  very  broa<1,  much  procnri'ent;  ven- 

[I^  3.     Large  fishes  of  singular  appearance^  inhabiting  the  Noi:th 

Itic  and  Pacific,    (ly/t?^  half;  rpet^y  three;  KTcpdvj  flu,) 

1*  ftmeriCAiiaii  (noieLin)  Ciiv*  Sl  VaI. — Sea  Ramn. 

IdUh  brown,  marbled  with  darker  brown,  and  much  variegated; 

rlali  below;  fins  variegated  with  light  and  dark.    Body  villous, 

irickles  enlurged  and  tubercle-like  along  Imck  and  lateral  Hue; 

Bpines  strong;   supraocular  ridge  much  elevated,  with  dermal 

Aiitl  two'blunt  spines;  two  pairs  of  fieshy  sliiis  oii  nasal  bones, 

ro  on  Bupraocular  ridges;  smaller  cirri  ou  maxillary,  on  preor- 

mid  several  on  lower  jaw;  interocular  space  very  deeply  conciive; 

it  occipital  spines  ou  each  side,  outside  of  which  are  two  or 

ti€»rs;  opercle  small,  with  a  bony  riclgc;   pn*t>percle  with  two 

fipSues,  below  wliieh  are  one  or  two  others;  lower  jaw  slightly 

ig;  maxillary  reaching  beyond  eye,  about  half  head;  pectorals 

FBacbing  anal;  highest  dorsal  spine  Ijj  in  length  of  head,  as 

|iia  caudal;  ventrals  reaching  half  way  to  anal.    Head  2|;  depth 

t  IT,  XII-I,  12;  A,  13;  Lat  L  40.    Atlantic  coast  of  America; 

\y  northward  from  Cape  Cod* 

9imgri<stna  Omel,  Syst,  Nat*  178S,  1*220:  CotiUM  ttmdtan  Walbanm,  Art<?di 
1799;  399;  Cor.  &.  Vsd.  iv,  dOS;  Qimthetj  ii^  143:  HemitripteruB  amdiQuat  Storer, 


086      CONTRIBUTIONS   TO   NORTH   AMERICAN  ICHTHYOLOGY — V 

1041.  H.  caviArons  Lock. 

Very  similar  to  the  preceding,  but  with  the  upper  surface  of  the  1 
more  uneven,  the  concavity  of  the  interocular  area  more  marked, 
the  dorsal  fin  with  more  spines.  Head  equalling  depth,  about  3 
total  length  with  caudal.  D.  IV,  XIV-13;  P.  20;  V.  1, 3;  A.  14; 
1.  44.  L.  16  inches.  Kodiak,  Alaska;  perhaps  not  distinct  from 
preceding. 

(Lockiugton,  Proc.  Acnd.  Nat.  Sci.  Phila.  1880,  233:  f  Cottuf  riUo9uM  Pallas,  Zi 

Ro8s.-At»iat.  iii,  129,  1811.) 

369.— ASCELICHTHYS  Jordan  &  Gilbert. 

(Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.  1880,  264:  type  Aseeliektkga  rhodarM*  Jo 

Gilb.) 

Body  plump,  fusiform,  tapering  backward,  covered  with  loose  smc 
skin;  head  broad,  depressed,  its  upper  surface  evenly  and  weakly  < 
vex;  a  hooked  preopercular  8])ine;  no  nasal  spines;  a  snpniorbiral 
rus;  teeth  on  jaws,  vomer  and  palatines;  no  slit  behind  fourth  gill;  l 
membranes  broadly  united,  free  from  the  isthmus;  spinous  dorsal  I 
the  spines  slender,  almost  concealed  in  the  membrane;  i>ectorals  bre 
ventral  fins  wanting.  Small  fishes  of  the  rock  pools  of  the  North  Pac 
(a,  privative;  trxeXo^j  leg;  txOu^,  fish.) 

1012.  A.  rhodorus  Jor.  &  Oilb. 

Dark  olivaceous,  sometimes  with  saddle-like  pale  blotches:  lips  it 
s])im)U8  dorsal  dusky,  edgc^d  in  life  with  bright  crimson:  oiher 
dusky,  edged  with  pahT,  the   pectoral  slightly  barre«l.      Head  I 
rounded  anteriorly;  maxillary  reaching  to  posterior  bonier  of  rye. 
scales,  prickles,  or  barbels  anywhere,  except  a  fringed  eirrus  ovrr 
eye;  preopercle  with  a  short,  simple,  strongly  hooki^l  spine:  spi 
diiected  downwards  and  forwards  on  suboperele  and  iuteroiK*rcli': 
eral  line  contiinums.     Dorsal  fins  connected  by  membrane,  the  s|ii 
low,  weak,  nearly  uniform;  soft  dorsal  nearly  twiee  as  high  as  spin* 
pectorals  about  reaching  vent.     Head  3;  depth  5.     D.  IX-1!>:  A. 
r.  IG.    L.  5  inches.    Pacific  coast;  Sitka  to  Cape  Mendocino:  abiiDil 
among  rocks  between  tide-marks. 

(Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Muh.  lir^HO,  204.) 

SOa.-PSYCHROLUTES  Gilnther. 

(Glintb«T,  Cat.  Fisb.  Brit.  Miis.  iii,5ir>,  1801:  type  P^tjchrolHieM purndozuM  QfluttfT \ 

Body  tudpoleshaped,  tapering  from  the  head  to  the  rrrj  nlraJhrl 
covered  with  very  loose,  naked,  movable  skin.    Head  lai|ii^#^ 
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^h   above  J  snout  obtuse,  I'ouuilcMl ;  iDteroculur  space  very  broud, 

ive,  ilic  ocular  ridge.s  obsolete;  lower  jaw  projecting  j  tiiuxillary 

ly  aduate  to  the  skin  of  the  preorbital;  jaws  with  bunds  of  villi- 

'  t4)etii;  no  U.H*th  on  vomer  or  palatines;  no  spines  or  cirri  aboat 

Ifpacl;  siiborl>itaI  stay  iuirn>w,  not  reaching;  preoperclo.    Gill  mem* 

anited   to  the  isthmus;    i^Uls  3A,  no  slit   behind   the  fourth, 

iloste^als  7*     Fins  connected ;  spinous  doraal  of  short,  slender^ 

^le  8pidef%^  imbedded  in  the  skin  and  scarcely  visible;  soft  dor.>al 

the  n»y8  closo  togetlier;  anal  low;  caudal  scparafc;  pectoral  fins 

with  a  broad,  procurreut  ba^e.     Veutrak  rather  long,  I,  3,  close 

icr,  dttitinct,  the  bjise  adnate  to  the  body.     Small  fishes,  closely 

iblitig  Liparididw^  from  which  group  they  are  di«tinguished   by 

^aracter  of  mucli  iuix>ortance.    (tf^oxpoXourri^^  one  who  bathes  in  cold 

r.> 

P.  iiaradoxuB  OUir. 

cj%  pale  below;  aides  of  head  with  round  pale  spots  (nvneous 

iif  ^<^P  ^^  head  with  dark  obscure  streaks.    Body  almost  fusifoinu, 

toi?  tnmi  the  slioulders  to  the  very  slender  tail.    Uend  very  large, 

1,  its  bones  thin;  intcrocular  space  twotifths  length  of  head, 

large,  the  maxillary  extending  to  below  posterior  margin  of  eye; 

kxillary  on  the  level  of  pupil;  two  blunt  tubercles  behind  eye;  no 

about  henil;  [irocesises  of  prenmxillary  very  lu-omiuent;  isthmus 

Dorsal  lougj  the  spines  separated  by  an  enuirgination  from  the 

ijra,  the  spines  very  slender,  weak  and  wide  npart,  enveloped  in 

i^kin;  soft  rays  close  together,  much  higher  than  the  spines; 

il  j»liort^  rounded;  anal  fin  similar  to  soft  dorsal,  but  lower;  ven- 

^alvont  half  as  long  as  the  pectorals,  their  rays  about  1,3*    Ilead 

lepth  U.     D,  VIlI-9;    A.  U;   C.  12;    B.  7*      Xoith  Pacific;    this 

if^Uon  taken  from  a  specimen  examined  by  us  from  Kodiak;  the 

tyi>e  from  the  Gulf  of  Georgia* 

r,Ui«£>l(k) 


a«l.~COTTITKClTl.tJS  CoUett. 
tt,  Kofj^M  Fi»k<^,  l«75,  20:  type  Cottuneulits  micropit  CoMeiU) 

"haped,  the  head  extremely  large,  the  body  tapering  rapidly 
Miulder«  to  the  slender  tail;  mouth  rather  large,  terminal, 
le,  tilt*  jaws  about  efptal;  villilbrm  teeth  in  the  jaws;  a  double 
on  vomer;  no  teeth  on  the  palatiues;  no  spines  on  the  head,  the 
itsrfaceof  the  skull  covered  by  skin;  skull  thin^  its  bones 
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not  firm.  Gills  3^,  no  slit  behind  the  last  arch;  gill-inenilmuies  broi 
joined  to  the  isthmus,  their  anion  extending  to  above  the  lower  edg 
the  base  of  the  pectorals.  Pseudobranchiae  very  smidl ;  no  cirri,  scs 
or  prickles;  the  skin  thin  and  movable,  smooth,  or  roughened  with  si 
warts.  Spinous  dorsal  little  developed ;  the  two  fints  nsaally  oont 
ous ;  spines  very  slender,  flexible,  imbedded  in  the  skin ;  pectorals  ah 
procurrent  below;  ventrals  very  short,  well  separated,  their  mys  1 
caudal  rounded.  Deeper  parts  of  the  Atlantic;  very  closely  relatei 
Psychrolutes.    (A  diminutive  of  Cothts.) 

104L4L.  €•  microps  Collett. 

Pale,  with  three  broad  dusky  cross-bands  on  body  and  fins,  one 
head,  one  through  spinous  dorsal  and  jiectoral,  one  tbroogh  seoi 
dorsal  and  anal,  besides  a  small  band  at  base  of  caudal.  Head  v 
large,  its  length,  breadth,  and  depth  nearly  equal;  the  greatest  dej 
at  the  nape;  four  bony  tubercles  on  top  of  head  and  some  at  the  sid 
all  covered  by  the  skin;  lower  jaw  included;  maxillary  exteoding 
below  the  middle  of  the  eye,  which  is  equal  to  the  snout,  and  about 
in  head;  suborbital  stay  and  the  roughish  edge  of  the  preopercle  h 
covered  by  smooth  skin;  chin  and  preorbital  with  pores.  Skin  en 
where  thin,  somewhat  movable,  its  surfiice  roughened  by  small  bli 
warts.  Dorsal  Hn  continuous,  the  feeble  spines  lower  than  the  « 
rays;  pectorals  barely  reaching  anal;  caudal  long.  Head  i*5 ;  depth 
D.  VI-19;  A.  10.  L.  8  inches.  Deep  water  off  the  coasts  of  Nom 
and  of  Rhode  Island;  lately  taken  by  the  United  States  Fish  Comn 
sion.  The  specimens  here  described  by  us  difler  somewhat  from  t 
lett's  descri]>ti()u,  but  the  very  suiall  size  of  the  original  types  may  p 
haps  account  for  the  discrepancies. 

(f  Collott,  Nor«res  Fiske,  1875,  "20,  pi.  1;  Goode^  Proc.  U.  S.Nat.  Mua.  1^80,  4Ta) 

1015.  C.  torvus  Goode. 

Color  yellowish,  the  fins  all  dusky;  no  cross-bars.  General  form  i 
appearance  of  C.  micropR^  but  the  head  still  larger,  and  the  Kkin  p 
foctly  smooth,  very  thin,  loose,  and  movable  as  in  Liparh.  Tnbeit 
on  head  stron«rer,  more  numerous,  covered  by  skin,  but  more  spioe-lS 
the  bones  firmer;  spinous  dorsal  still  feebler  and  more  ooneeal 
Head  2i;  depth  :U.  I).  VIl-U;  A.  ca.  15.  L.  6  inches,  Deepwiri 
off  the  coast  of  Rhode  Island;  lately  taken  by  the  United 
Commission. 

(GkM)dc,  Proc.  U.  S.  Nat.  Mus.  1880,  479;  name  only.) 
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^^^r  (Krojer,  NaturbUt,  Tidaifkr.  i,  253^  1^4:  type  Icelus  hawatui  Kroyer.)  1 

W  ^Bodj"  fusiform,  uaked,  or  variously  covered  with  rough  scales  or 
j>lat4'S,  which  are  pcrmaueut  and  alike  in  both  sexes;  skin  otherwise 
fcimnifh  Wnnth  rather  large;  teeth  on  vomer  and  palatines,  llrad 
KkitlctHl  or  scaly,  UHually  with  cirri ;  |»reopercuhir  8pine  hooked,  lirariclied, 
^pT*  ff>rked.  Gill-membranes  broadly  united,  frei'  from  tlie  isthinus;  no 
Blit'  behind  fonrtli  gill;  ventral  rays  I,  3.  ^North  Atlantic  and  Pacific j 
■l:lme  ejiecies  diflering  greatly  in  apiK^arance  and  armature,    (eucAoi^  re- 

■  ftenjbling.) 

W  *  Sitin  im>r*»  or  leaw  «fiilj. 

%  o.  b[)ifiott4  dorsal  itot  emarginate. 

B  k  To|>  of  bead  mid  interorbit^l  area  couTex  aud  nearly  stDOOtli;  head  uaked. 

H  (Jrinliu9'  Girard.) 

I   1046.  I.  lateralis  (GrdO  J.  ^  G. 

I  llark  clear  ulivegreen;  head  reddish-shaded,  the  back  with  8haiT>ly 
I  ileitned  cross  blotches,  alternately  dark  olive  and  pale;  lower  half  of 
I  titles  usually  with  numerous  sujaJl  pale  spots;  belly  bluish;  fius  bancd 

■  w-lth  diflerent  shades  of  olive,  reddish  brown,  and  black;  northern  six*- 

■  iUiTii«iiK  with  a  black  spot  ou  the  front  of  the  spinous  dorsal;  below  it 
I  ^  scarlet  eivsceiit,  bordered  with  yellow.     Body  nithcr  slender,  little 

■  oodiipre^^ed.     Head  hing  and  low,  less  deep  than  in  the  other  species; 

■  <H?ici|jitul  n:'gion  almost  tlat;  interocular  space  much  narrower  than  the 
H  ^y^\     Eye  shorter  than  snout,  nearly  5  in  head;  skin  of  head  I'verv'^ 

■  ^llc*re  pf*rfectly  smo*>tli,  its  npprr  snrfMce  with  Tinmertms  small  con- 

■  i^]>ienona  pores,  and  luany  slender  small  cirri;  no  distinct  supraorbital 

■  •^it^oa,  iiud  no  occipital  ridges;  nasal  si>ines  small.  Mouth  very  largo, 
I  **>*^  ja\\T?  nearly  e(iual,  the  maxillary  c»xtcnding  to  Inflow  the  posterior 

■  m|^f«  nf  ^i,|>  t^Y^*^  jtH  length  about  lialf  that  of  the  head;  lU't'opcrciihir 
**lHJie  very  small,  covered  with  the  skin,  forked  at  tip.    Dorsal  band  of 

■  *<--tl^j  iian-ow,  of  about  8  raws  anteriorly,  2  or  3  posteriorly.  Lateral 
I  htie  ttuteriorly,  with  small  cirri.     Dorsal  spiues  very  slender,  the  lirst 

■  tWo  Hborter  than  the  others;  pectorals  reaching  trout  of  anal.    Bead 

■  ^;  aepth  o.     D.  IX-ia;  A.  13;  V.  I,  3;  scales  about  28  m  a  lougitu- 


*  '^Ifard,  Pmc.  Acad.  N»t.  BcL  PUihi.  I85e,  134 :  typo  Soorpamiekthpti  laicralh  Girnrd. 
•Jteat^-d  TO  I'cfrua  Artcdi-,  the  **  fiitbcr  of  Ichthyology,"  tbe  ablest  student  of  tisbcs 

Bulh  Nat.  Mas.  No.  10 ^ 
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diual  series.    L.  5  inches.    Bock-pools;  from  Puget  Sound  to  San  1 
Obispo;  not  common. 

(Scorp(enichthy8  lateralis  Grd.  Proo.  Aoad.  Nat.  ScL  Phila.  1854,  li5:  AritiUu  Is* 
Girard,  U.  S.  Pac.  R.  R.  Surv.  Fish.  70:  Artediua  lateralis  Gttnther,  ii,  174.) 

bb.  Top  of  head  nneven;  interorbital  area  concave. 
0.  Head  with  stellate  scales  above. 

1047.  I.  notospilotus  (Grd.)  J.  &  G. 

Olivaceous,  often  tinged  with  purplish,  and  much  variegated;  a  U 
bar  at  occiput;  another  from  middle  of  spinous  dorsal  to  the  axil; 
under  front  of  second  dorsal  extending  obliquely  forwards ;  one  un 
posterior  part  of  second  dorsal;  one  on  caudal  peduncle;  bars  and 
terspaoes  everywhere  finely  reticulated  and  mottled ;  lower  parts  dm 
with  brassy  tinge,  often  with  dark  reticulations  around  whitish  sp< 
branchiostegals  blackish,  with  yellow  tinge;  fins  all  variegated, 
lower  fins  generally  dusky;  a  black  spot  ocellated  with  orange  betwi 
first  and  second  dorsal  spines,  sometimes  a  duUer  one  between  th 
and  fourth;  a  large  black  spot  between  sixth  and  eighth  spines.  He 
short  and  broad, its  vertex  depressed;  nuchal  region  with  a  cross-ridj 
in  frout  of  which  is  a  quadrate  depression;  two  blunt  tubercles  behi 
•each  eye,  armed  at  tip  with  small  spines;  behind  these  two  others  nil 
out  spines,  on  the  occipital  ridges;  each  of  these  spines  with  a  sm 
iiiiTiis;  a  small  cirrus  above  posterior  part  of  eye;  a  minute  one  on  t 
luaxilliiry;  interorbital  space  deeply  concave,  the  supraoc»ular  riil? 
elevated.  Eye  very  large,  4 j  in  head.  Mouth  moderate,  bnxid.  t 
maxillary  extending  to  beyond  the  pupil,  its  length  nearly  half  that 
the  head;  suborbital  stay  strong;  preopercle  with  a  strong  pnicei 
bifid  at  tip,  and  with  one  or  more  upward-directed  spines;  l>eIowtl 
three  blunt  serrated  processes  or  multifid  spines;  vertex,  tern i>oral  i 
giou,  interorbital  space,  and  opercles  covered  with  small,  detiU'h^ 
stellate  scales,  strongly  spinous  at  their  edges;  these  smaller  than  tJ 
scales  of  the  dorsal  band.  Uead  1*3;  depth  43.  D.  IX-15:  A.  11 
12.  L.  10  inches.  Northern  specimens  represent  a  marke<l  variel 
the  color  paler,  t\w.  head  more  scaly,  and  the  edge  of  the  pnH>peH 
without  serrated  process(\s.  D.  lX-17;  A.  12.  Pacific  coast;  aba 
daut  at  Santa  Barbara  and  in  Puget  Sound;  not  found  in  rock-pooki 

(('alffcilephJotiis  lateralis  Ayn's,   Proc.  Cal.  Acad.  Sci.  1850,77:  Artedius 
Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  18oC,  134,  and  U.S.  Pac.B.B.Surv.Fiali.71:  , 
notonpilotun  Giinther,  ii,  174.) 

cc.  Head  without  dcvelopod  scales. 

d.  Upper  preopcrcular  spine  booked,  bifurcate.    (IMmu) 
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[  I.  ham  at  OS  Kruyer* 

■Bisbf  with  many  brown  spote*  Head  large,  naked;  npper  pre- 
Plr  Hpiiie  small,  h(x»ked  upwards,  bifurcate;  3  spines  below  it,  two 
BH  booked  upwards;  two  bhmt  oeeii>ital  spines;  vertex  depref^sed. 
^Body  above  with  warty  scales  and  small  priekles;  aome  rows  of 
^Hi?8  fVoni  neck  to  base  of  caudal ;  a  series  of  tubercles  along 
^Kie;  Hide8  of  body  with  scattered  scales;  interocular  space 
^Hdw,  it»  width  4  in  eye;  dorsals  separated;  pectorals  shorter 
^^B;  no  ab*-btadder;  ^itbraeinbraTies  broadly  joined,  free  from 
^Blio  slit  behind  last  gill,  D.  IX-20;  A*  l^j  V.  I,  3.  Arctic 
^Rbika  to  Spit3slKTj2:eu« 
L^Kiiturhi^t,  TuXmkv.  i,  253, 1844;  Gttnth^r,  ii,  172.) 

^^Brpopcrcnlar  spine  long,  with  5  bookml  proccasoa. 
^l^ustilrlM^riaitas  (Lockin^toti)  J.  &.  O. 

)  oHvAceons,  somewhat  itiottled;  latisral  line  with  dark  blotches; 
iiuste;?al  rejjion  black  in  the  males;  a  black  bar  at  base  of 
;  a  black  8|>ot  at  front  of  spinous  doi'sal,  and  one  at  tip  of  the 
►iiie;  pectorals  witli  a  dark  s[)<>t  nt  l>ase;  other  fms  olivaceous, 
rariegated.  Body  slender,  little  compressed,  tapering  from  the 
em  to  tlie  slender  tail.  Mouth  moderate,  the  maxillanes  reach- 
lout  to  middle  of  pupil;  a  pair  of  ridges  on  the  f>ccipnt,  eaeh 
I  in  a  spine,  the  space  between  them  concave;  int^n'mailar  space 
arrow,  grooved;  upper  preopercular  spine  very  long,  firmed  with 
5  hooks,  all  bat  one  directed  upwai^s;  below  this  three  simple 
.  Head  naked  or  very  nearly  so,  with  conspicuous  mucous  pores 
and  a  few  minute  ciiTi,  Dorsal  liiis  separated;  pe<j:torals  broail, 
hiug  anal;  ventrals  very  smalL  Lateral  line  with  a  series  of 
iteai  above  it  along  the  back  a  double  series  of  spinous 
d  at  an  angle,  the  upper  plates  with  the  free  edge  down- 
tackwaixl,  the  lower  plates  with  the  free  edge  upward  and 
this  band  composed  of  a  single  series  before  and  behiuil, 
tending  around  the  dorsal  in  front;  skin  otherwise  perfectly 
;H:  depth  5}.  D.  Vni-13;  A.  12;  V.  1, 3.  L,  3  inches, 
off  Sim  Francisco;  locally  very  abundant. 

tuM  Lockiagton,  Proc.  U.  S.  Nat.  Mufi.  1879,  330.) 

liimol  fin  deeptj  (umirgiiimte ;  head  &caly.    ( Ch i ttmolU9 *  Luoki n gtoii.  > 

Proou  n>  B»  Kat  M110.  1881,  141 :  tyxlt^  CkitonotuM  mcffaoephalua  Lock, 
irloak;  r&rai,  hikvk,) 
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1050.  I.  mesacepbalus  (Lock.)  J.  &  G. 

Color  pale  olivaceous  with  darker  cross-bars;  fins  in  the  male,  blaci 
isb;  veutrals  and  anal  whitish,  unmarked;  eye  dusky  above.  B<k 
fusiform;  head  long;  eyes  large,  separated  by  a  very  narrow,  dight 
concave  interorbital  space;  mouth  large,  the  maxillary  extending 
posterior  border  of  eye;  preopercle  with  a  strong  process  an 
with  3  or  4  upward-directed  and  1  horizontal  point;  below  this  3  ot 
spines;  two  or  three  spines  close  behind  eye  on  each  side;  twoocciii 
ridges,  ending  in  spines,  the  space  between  them  concave;  top  of  b 
iiiterocular  space,  snout,  upper  part  of  opercle,  and  a  narrow  belt  c 
under  the  eye  covered  with  rough  scales;  lateral  line  with  a  serie 
quadrate  plates,  their  upper  and  posterior  edges  strongly  serrate 
lower  and  anterior  edges  imbedded;  above  these  the  back  is  evenly 
ered  with  smaller  scales,  the  lower  and  anterior  i)art  of  each  scale 
bedded,  and  the  upper  edge  strongly  toothed;  5  to  8  rows  of  t 
scales;  a  narrow  naked  area  at  base  of  dorsal.  Dorsal  spines  slei 
the  first  usually  longer  than  head,  reaching  past  front  of  soft  d< 
when  depressed ;  the  second  and  third  spines  progressively  shorte 
the  4th  higher  than  third,  the  membrane  between  third  and  fourth  d€ 
emarginate;  second  dorsal  hi^li;  pectorals  reaching  past  front  of  s 
veutrals  to  vent;  anal  pai)illa  very  lar^e;  no  couspiciious  cirri.  I 
2^;  depth  5^.  D.  Ill,  Vll-lo;  A.  15;  V.  I,  3;  Lat.  1.  38.  L.  i\  iiH 
Oft'  San  Fraueisco,  in  deep  water,  locally  abundant ;  iK)ssibly  a  va: 
of  the  next. 

( Chitonotm  mef/acephalus  Lockiugton.  Proc.  U.  S.  Nat.  Mu8.  ISSl,  141.) 

1051.  I.  pus^ettensis  (Stoind.)  J.  Si  (;. 

Coloration  of  the  preceding.  Body  slender,  stouter  than  in  /.  n 
ccphnlm;  head  shorter  and  broader;  the  mouth  also  shorter,  them; 
lary  not  reaching  posterior  margin  of  eye;  interorbit;il  space  extrei 
narrow,  narrower  than  in  /.  megacephahis ;  scpiamatioii  and  armatu 
head  and  body  precisely  as  in  Z.  megacephalus.  Dorsal  lower  than 
vicgacephahiSj  the  first  dorsal  less  deeply  notched;  the  first  spinel 
hi«;her  than  the  second,  its  tip  not  reaching  to  the  end  of  the  fin,  its  t 
length  less  than  half  that  of  the  head ;  soft  dorsal  high,  higher  than 
dorsal  spine.  Head  3;  depth  4§.  D.  Ill,  VlI-15;  A.  15;  V.  I,Sj  L 
37.     L.  6  inches.    Paget  Sound. 

(^Jricdius  pugettensis  Steiudachner,  Icbth.  Beitriigo,  v,  133.) 
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smooth. 

■tncilliltus  liO'itUi.j  Kn»y<M\ 

\Tii.'ieouSt  nK»ttleil  and  barred  T\if  h  darker,  iibove  and  on  fiii8.    Huud 

I  lower  juw  imrludc»d;  palatine  teeth  well  developed;  maxillary 

«liDg  ti)  opposite  iiii<ldle  of  pnpil.     Eyes  very  large^  separated  by 

ridge;  occiput  with  tuo  l>hint  ridge**,  in  front  of  which  th<? 

t  i»  ooneuve;  upper  preopi-rcular  sjnne  large,  strongly  lKKike<l 

rili  more  than  half  length  of  eye;  downward-direeted  spine  on  pie- 

!e  long  and  sharp ;  8ki n  x^erfeetly  i^niooth.    Pectorals  rea<*hi ng  fi on t 

al;  «pluouR  dorsal  rather  high ;  vent  midway  l)et ween  snout  and 

ie  of  ian.laK    Head  3;  depth  4^.    D.  VII  1^13 ;  A.  IL    L,  4  inehert. 

Co<i  to  GreenUiud,  in  <lee]»  water;  alnindant, 

unehiatu*  Reiiili.  Vitl.  Scl&k.  Nttttinug  Math.  Afhatidl.  1833,44:  Ceniriderm 
HMHmtuM  Grlntlicr,  il,  172:  Itxttui  untinatuM  Krriyer,  XaturU.  TidsMkr.  1844,  253.) 

^(f>  liirorniii  (Rcitilt.)  J.  6l  a 

Ipiit  wirh  two  aeute  pointH;  four  preopereuhir  opines,  the  upper- 

if  whieh  18  bifurcate*    Skin  not  described.    D,  VlIl-15;  A.  14. 

iliiniL    ((riiHiher.) 

)ima  bieamin  Rciuh.  Vicloodk.  Svlsk.  Natiir.  og  Matk  Afh.  viii,bucxv:  Centndisrm* 
nuGUtither,  ii,  172.) 


S6e.— rRA!IIDCA  Dekny. 
Milkr^s  Thumbg, 

{CottuM  and  Cattopmw  Oirard.) 

«  K«w  York  FAtixui,  Vhiiii.^  1842,  61:   tjrpo  Utanidra  qui^mctmx  Dckay  =;  G>lf wi 
Um  Ho<*krK) 

atcr  Mciilpina^  Body  fusiform.  Heivd  feebly  armed,  the  pre- 
ular  Apfnea  csovered  by  the  skin;  skin  smooth  or  very  nearly 
rtlUforni  teeth  on  jaws  and  vomer,  none  on  palatines.  Gill- 
ngi*  8epaniU»d  by  a  wide  iHthnuis,  over  whteli  the  membranes  do 
>nn  a  fohl ;  no  slit  behind  fourth  gill.  Bninehiostegals  6.  Dorsals 
y  Of  quite  separatf^,  the  fii*st  of  (>-9  slender  spines;  ventrals  I,  3, 
!•  FUlies  of  small  size,  inhabiting  clear  waters  in  the  northern 
ix)iHs,  Asia,  and  America,    The  species  are  extremely  nu- 


^  MtioDlf!  fonii  tbt^  tyt»e  of  a  ilittthjct  goims  if  thr*  ciiiwif  g<?m*ni  of  this 

It  nH'»j^iiizi*iL    Till*  inpniimt*  gwnus  Centridt^rmichthif*  Rich.  t«>  which 

N  hiiv<*  hc^u  referred,  ilifff^ra  tYom  /.  unci^ 

i  dcvclopi'di  and  the  giU-membranea  fiiltj 


W  www*"- ,    .  „,.,  to  iw^-l  ..„ 


••»*•     ."live,  »>»*  "       ,    ™  po«tMior  I«^  °,     '  fcw»l.  '"" 

r-^^.Verl-  t-*  ^-  _ ..  ^^.t«,  0»P<^  >*'«^ 
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fc.w^d  Cjiscade  Mountains;  abundant ;  specimens  from  tbe  Sacramento 
:  i  ^-er  {y^t.  parvus)  smaller  in  size,  paler  in  color  and  with  the  interor- 
L»i^  a*l  space  concave,  narrower  than  eye. 

(  €Z^ottu8  anper  Rich.  Fauna   Bor.-Amor.  Fiah.  *2D5,  183(5:    Trachidcr^nim  nchardMoni ; 
.       -  kcl,  Ann.  Wiener  Mag,  1840,  IU3;  Cent  rider  mlchthys  anptr  GUnther,  ii»  170:  Cot* 
H  a»per  Gnl,  U.  S.  Pac,  H.  R.  Snrv.  Fish.  51:  ColhtpnU  parvus  Giraicl,  Proe.  Acad. 
i^t^  8ci.  Pbita.  1654,  144;  CentridtrmwhthyH  pairtts  Gtlnther,  ii^  170,) 

K  <^  A6<  U.  senii»cnbra  (Cope)  J,  Sl  G. 

C_>livacei»U8,  barred  and  spotted  as  in  other  species;  fins  mottled; 

^^itioiis  dorsal  pale  at  base  and  tip^  with  a  median  broad  bhiek  band; 

t^'^G^o  dark  blotebea  at  base  of  caudal.    Form  of  U.  a^pera^  but  slenderer* 

lie  ill*  of  top  of  head  and  entire  body,  except  lower  part  of  caudal  pe- 

Imxiicle,  thickly  coveri'd  with  papilhe;  those  of  anterior  and  upper  parts 

►^    Ixwly  each  tipped  with  a  spine,  many  of  those  on  head  witli  meiliun 

l>crr*««;  top  of  head  with  a  median  lengthwise  depression.     IIcilhI  nar 

►'^i^red  anteriorly,  the  maxillary  extending  to  beyond  pupil;  opercular 

LX^cl.  preopercular  spines  as  in  U.  mpera :  hitenil  hue  not  coinph?te; 

^^X>ix3aus  dorsal  low;  soft  dorsal  and  anal  high;  caudal  Ion*;;  pectorals 

►ut  reaching  anal;  ventrals  rather  broad,  reaching  half  way  to  aiiah 

=:^«  4i  in  head.     Head  3J;  depth  4.     D,  VIW8;  A.  14;  V.  1, 4.     L.  4 

'lios*     Fort  Hall,  Idaho  [Cope).     Utah  Lake  (Jordan), 

C  ^Z^ottopM  tetniMcabif  Cope,  Hayden^a  Survey,  Moutana,  for  lS7l-*72,  476 1  Cottoj 
^^m^m^caber  Jordao  A  Gilbert,  Proc,  U.  S,  Nftt.  Mils,  18H0,  451^0 

**      Skiu  ijinooth,  or  prickly  in  or  beliiDd  the  axil  ouly.    (Potamccottuiti  Gill.) 

^^  -^7*  ir •  giilosa  (Grd. )  J.  &,  Q. 

^^livaceous,  variously  mottled  and  barred;  fins  clouded  with  darker. 
^^»*in  rather  robust.    Mouth  moderate,  the  maxillary  reaching  to  puiiil; 
***^l3itinc  teeth  evident.     Eyes  small,  little  wider  than  the  interorbital 
l^**.ce;   preopercular  spine  short;  spinous  dorsal  low;    pectoral  fins 
^ '^OQt  reaehing  anal;  ventmls  I,  4,  not  to  vent.    Head  3;  depth  5,    B. 
^^-^21;  A,  L'>-17  (Washington);   D.  VIir-20;  A.  IS  (Califbrniu).     L,  6 
^•cs^lies.     Rivers  from  California  to  British  Columbia;  not  rare.    Cali- 
^^**tiia  examples  have  the  axillary  prickles  developed  as  usual  in  U.  rieh^ 
^*^«?«aii»;  all  of  them  within  the  space  covered  by  i>ectorals  when  de- 
i^SKcd.     Specimens  from  Vancouver's  Island  and  about  Port  Town 
^^d  have  these  prickles  Ibrming  a  considerable  band,  and  extending 

^  **8Vitj  iifickly  alKJVo  the  lateral  line;  wnoolli  below  it  posteriorly/*    {Cifpi\) 
^  CJHL    Proc,    Boat.    80c.    Nat.    Hist,  viii,  10,   IStil :    typ«  CqHwi  puni:tul(itu¥  OiU. 
^^^Mauo^  river;  Horroi,  aculpin.) 

-  -  -^ 
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backward  on  both  sides  of  the  lateral  line  to  the  middle  of  Uie  sec 
dorsaly  the  band  narrower  and  the  prickles  sinaller  posteriorly. 

(CotlopHs  gulosus  Grd.  Proo.  Acad.  Nat.  Sci.  Phila.  1854,  129:   CmUMtntic 

gulosus  Giinther,  ii,  170.) 

1058.  IT.  punctolata  (Gill)  Cope. 

Light  olivaceous;  body  covered  with  small  black  8ix>t8y  which  bee 

larger  and  more  scattered  behind;  soft  dorsal,  pectorals,  and  cm 

thickly  spotted;  spinous  dorsal  without  dark  blotch.     Head  long 

wide.     Mouth  quite  large;   maxillary  reaching  past  front  of  ot 

preopercular  spine  strong,  directed  obliquely  backward  and  npw 

Head  3;  depth  6.    D.  VUI-17;  A.  13.    (Oill.)    Bridger's  Pass;  dii 

guished  from  the  other  species  by  the  speckled  coloration. 

(Potamocottus  punctulatus  Gill,  Proc.  Boat.  Soc.  Nat.  Hist.  1861,  40,  And  in  h 
Capt.  Simp.  Expl.  1876,  402.) 

1059.  V.  bendirei  (Bean)  J.  &  G. 

Uniform  dark  brown  above,  lighter  below.  Maxillary  extending, 
beyond  front  of  eye;  eye  4  in  head;  preopercle  with  4  spines,  the  a| 
one  half  as  long  as  the  eye.  Pectorals  reaching  origin  of  anal;  ^ 
trals  not  to  vent.  Depth  4.  D.  VIII-16;  A.  12;  V.  1, 3.  Walla- Wi 
Wash.    (Bean.) 

(Potamocottus  hendirei  Bean,  Proc.  U.  S.  Nat.  Mus.  1881,  27.) 

1060.  U.  richardsoni   (Agossiz)  J.  «&  G.-^MiUer's  Thumb;   Blob;   Jdaj^, 

BuU'head. 

01iva<.'eou8,  more  or  less  barred  and  speckled  with  darker: 
mostly  barred  or  mottled.  Body  slender  or  stout,  tax>erin^  reguL 
backward  to  the  tail;  vertex  somewhat  dei)re8sed;  iuterooular  sj 
with  a  groove;  preopercle  with  a  short  shaq)  spine,  little  h4M>l 
directed  backwards  and  upwards,  mostly  covered  by  the  skin;  l»e 
this  are  2  smaller  concealed  spines;  subopercle  with  a  stoutish  8p 
directed  forwards.  Skin  smooth,  except  the  region  immediately  lieh 
the  pectorals,  which  is  beset  with  very  small  sharp  prickles  which 
sometimes  obsolete;  lateral  line  conspicuous,  continuous  or  interrap 
behind;  first  dorsal  low  and  feeble;  jK^ctoral  fins  large,  their  len^ 
nearly  equal  to  that  of  the  head,  their  tips  usually  reaching  beyond  I 
origin  of  the  soft  dorsal;  ventral  fins  moderate;  isthmus  veiy  fam 
the  ^ill-membranes  not  forming  a  fold  across  it.  Head  3^;  dc^^ 
D.  VI  to  VIII-IG  or  17;  A.  about  12;  V.  I,  4.  L.  3-7  in 
and  Northern  States,  abounding  in  all  clear  rocky  bn 
extending  southward  along  the  Alleghanies  to  Alabtt 
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ICOTK.— As  !i<?TP  miderstood,  a  widc^apread  and  abundant  spncied^  vnrj'ing  in  dil- 
f%'*rx*nt  ivj^on^s  ^'^s  JM  tlu'  caao  with  rin>8t  mm- mi  juratory  apeoi^'H.  In  this  na  in  othrm 
of  atimhiT  rfinj^i%  thf.  itihablTanta  of  each  stream  may  show'  local  pecnliaritjt\s.  A 
lintitl»*r  »»r  thi'sc  fiirnis  havo  received  from  Dr.  Girard  apccilie  nnrnrs,  which  nro 
AC-coifipnnuMl  by  dotal Ird  do»cn[itmtiH.  Large  collcetious  uf  the.fto  ti^hra  show  thnt 
ncini4*nHt»  Himilur  **Hpi'cic8"  atiil  I'xist  uudc«cnhtid,  as  it  In  a  rarr  thing  to  tind  a  Hptrci- 
men  which  cxaolly  ugn^ps  in  all  respect*  with  any  of  the  »|iiH*k'H  in  Dr.  Giiard'M 
**Motiu^ni»h4>f  the  Frc*sh-Watt!r  Cottoidii."  The  following  formi*,  of  all  of  whidi  the 
*rrit«!rs  ha%*e  sp<^cimcnB,  mny  pohMihty  bo  recognized  as  **  varieties,"  but  of  iheir  coni- 
ftU'tt?  ititergradution  we  liave  no  doubt : 

Var,  richardmnti  (Ag.)  ia  rather  HlendtT,  wirli  the"  vriut  rather  moTt>>  posterior  than 
f&l,  phir^i  midway  hetwet-n  the  suont  and  the  tip  of  Ihe  randiil:  in  the  othem  it  ia 
ly  ujidway  hetweeu  the  snout  atid  the  middle  oi  the  candaL     Wisconsin  to  Lake 
Superior. 

iCk^tim^  rkharditoni  AgJisaix,  Lake  Superior,  1850,  iW:  Cottus  HrhardMoni  Oinirtl, 
Mooo;;rupli  IVesh-Water  Colloids  N\  A.3*J:  Cottttn  rkJiarthoni  Giintlier^  ii,  VS  ) 

fVrtr*  hairdi  (Girnrd)  ia  small  and  ftlender,  with  the  spinous  dorsal  very  low\  and  the 
^n^tino  teeth  lens  developed  than  m  the  other  foriiui*  Cayuga  Lake,  K.  Y.,  to  OliiO, 
ii^iitu  huirdu  tiirarU,  Proe,  Amer.  Anwx\  Adv.  Sci.  ii,  1850, 410,  and  Mon.  Cott.  44.) 

Var,  ttiliioni  (Grd.)  in  rather  at<iuter»  with  stronger  palatine  teethe  lUid  with  some  of 
tJio  uppermost  of  the  i>ectoral  raya  bifurt!ate,  these  being  entire  in  the  others.  Ohio 
Vmll«^5*,  Pf^nnftylviinm,  and  Indiantu 

C  ^-^itUM  witwui  Grd.  1.  e.  A2. ) 

Vf^r»  ttlrordi  Gnh  ia  short  and  chubby,  with  Ihe  first  dorsml  ratbor  high,  and  joined 
"y  ^»t«mbruoe  to  tbe  «i*eoud  more  thiw  iu  other  forms.    Counnou  in  \Viacon»in  and 

C  €:^iUui  nhttrdi  Grd.  1.  c  46.) 

'  ^v.  ni*'ridUinaU»  {Gvi\.)  \h  vnxhiiT  robiint,  with  the  dorniil  f^nn  scarcely  connecled, 

^**   tile  moiiili  rather  larger,  the  maxillary  extending  to  opposite  f>oaterior  border  of 

tlid  preo|K«rc'iiliir  apine  In  sharp  and  directM  well  iipwanl.     Pennsylvania  to 


i     ****!. l»  Cnrf»li"«it  along  the  Alleghaiiies;  ahtuidant, 

^  ^^»Wifji  mvridloitatU  Girard,  Prcjc,  Amer.  Assoc.  Adv.  8ci.  ii,  1*^,410,  ami  L  e.  47.) 


**^.  znphtni  {Joe.)  ia  slender  and  very  dark  in  color,  and  mure  ciinspkiiously  vurie- 
*^<^t;  The  tlmt  doraal  high;  the  palatine  teeth  well  devehipod.     Ahibatna  River. 


c 


*tumt»wtiM  ropfttrwif  Jordan,  Ann.  Lye.  Nat,  Hist,  N.  Y,  1^70,  320.) 

*^ir.  carofina*  (Gill)  i»  a  very  large  form,  rather  robust,  reaching  a  length  (»f  nearly 

S  %ichc«,  withont  ttxillary  prickles,  and  with  tbe  palatine  teeth  well  ileveloped. 

*^    l^jnteral  line^  a*i  in  the  other  forma,  is  sometimes  continnouA  and  sometinieA  Inter- 

*'*^"^»il.    It  nbonndH  in  the  limestoue  region  from  Indiana  to  Tennessee,  and  is  fre- 

_^*-*  tly  fonnil  iu  eaves. 

Vjftfmofvjlfrt*  erieo/iri^if  (iili,  Proe.  Bo?<t,  SocNat,  llist*  l^Gl,  40:  Potamovotlu^  caroHmB 


►*ll 


SitupH.  KepL  Irhth,  Utah.  l»?77.  40:j.) 


v* 


^^^1,  IT,  wheelerl  Copt. 
^'iod^*  HleudtT,  entirely  sinootlu  Ilcud  imt  hpoad;  inaxillary  rp«neliitig 
*"1>IK  Lati*i';il  Hik*  dofloxtMl  below  lU^rsaL  Eye  large,  5  in  he^idj  Ustb- 
*'••**  aw  wide  as  distance  from  pupil  to  suont;  preoperciilar  Rpiiie  .stroujg. 
^*^rtoral  louger  llian  head,  reaehiiig  past  front  of  anal,  longer  thau 
•*^ul  in  D.  ruhanhonL     Uead  3;  dei>rli  U^     D.  V1I-J7;  A.  12i  P.  16, 
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its  rayn  all  simple.     Utah  and  We8ti3ru  Colorado,  abutidaxit;  not  evi 

deatly  diilereQt  from  the  precediDg. 

(Drattidm  whmleri  Cope,  Proc.  Amer,  PML  Soe.  Phila.  1874,  138i   Uramidea  thtth 
Cop<i  &.  Yam>w,  Zoot  VVhtHjler'a  ExpL  W.  lOOth  Men  v,  696.) 

aa,  Palatiiiti  teeth  obsolete.    (  Uranidea.) 


c.  VpDtral 


ray 


8  L  4. 


106*1*  U.  cog^nala  (Hich.)  J.  6l  G. 

Apparently  similar  to  the  European  Uranidea  goUo^  and  dintii 
guished  froai  inOiSt  of  th<*  American  species  by  having  the  ventnd  ni^ 
1, 4.  8kin  smooth;  |K*^*<»i"^^1«  <^s  long  as  head;  preopercular  spine ^m\ 
curved  upwards.  D.  VIIl-18;  A,  11.  Great  Bear  Lake  {Hicltardmn 
perhaps  the  same  as  the  next. 

{Coiitt9  corinatwi  KichardHon,  Fnutuv  Bor.-Amer,  ill,  1636,40:  Qoiiu9  iiognntut  01 
L  c.  41,  and  Guuther,  ii,  157.) 

10$a«  V*  mlnuta  (PuIIiib)  J.  &  G. 

Olivaceous,  finely  variegated  and  speckled j   tins  above  speekl 

Body  long  and  low,  little  compressed.     Head  rather  small,  wider  th^^s.: 

deep.    Mouth  short,  comparatively  small,  the  maxillary  extending  litiC^  1 

beyond  front  of  orbit;  miuidible  included;  preopercular  spiuc  shiii — 1 

Straight.    First  dorsal  low,  the  spiues  nearly  even;  pectorals  ix*«ichiK:"i 

about  to  vent;  ventrals  not  to  vent;  skin  entirely  smooth.     Dead       -^ 

depth  4^,     D.  VIII-10;  A.  14;  V,  T^  4;  Lat.  I  'M.     L.  5  inches.     Ah 

tian  Islands.    Perhaps  a  variety  of  the  European  U.  gohio. 

{Cotim  minatm  PaUas,  Zoogr.  Rosao.-Asiat.  iii,  145,1811-1831:  Vr^knidta  n 
Lockiugtoii,  Proe.  U.  S.Nttt.  Man,  L^%^,5d:  not  Cottm  microatmnu^  Hc»ckclO 

oc    Vcutriil  ray 8  1,3. 

d.  Anal  rays  14  or  irs. 

I004.  U.  tiaari^iiiata  Bean. 

Olivaceous,  blotclied,  the  fins  punctulate;  fli-st  dorsal  dark,  with 
dintinct  pale  margin.     Body  stoutish.    Head  bi*oad,  slightly  depressc- 
maxiUary  reaching  to  anterior  third  of  orbit;  preopercular  spine  shoi 
bluiitish;  below  this  one  or  two  smaller  ones;  vent  neaivr  bo^ 
caudal  than  snout.    Head  3;  pectoral  4  iu  length;  ventralfi  6.    D*  T- 
or  VI 11-18  or  19;  A,  15;  Y,  I,  3.    WaUa  WaUa,  Wiishingloru    (Basil 

[  Ucaii,  Proc.  U.  S.  Nat.  Una.  laSl,  26.) 

ia«5*  U.  TiS€09ia  (Hnld.)  .lor. 

Olivaceous,  variegated,  the  spinous  dorsal  edged  witti  orange  in  lifi^ 
fins  mostly  barred.    Body  rather  stout;  mucous  pores  ou  lie«il  uuas 
ally  numerous.    Mouth  small;  maxillary  reaching  luiddlo  of  eye;  |ii 
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fipiiit*  ucntu,  extremely  sbf»rt,  (lirected  obliquely  upwards;  istlj- 
nitlier  narrow;    first  dorsul  low,  sligbtly  cuniRHited  witb  secoiul; 
taralK  8horter  tlian   b*^ad,  resubiiip  seeoud  dorsal.      Head  3J  in 
l|  deptb  4'i,     D.  VI-18;    A.  14;   V.  I,  3.      Penn»ylvaiiia    and 
rlaiid. 

dfCXMriMi  HuMcmau,  Suppl,  Moaoj*r,  Liumra  \H42^  3:  Catitu  vUr<>»it$  Oiranl, 

1  rays  11  or  13* 

If.  Mrm^Mn  (Hockel)  Putn. 

Miviici*oui<,  mottled,  upper  edge  of  Hpinous  dorsal  red  in  life.     Body 

i«3r  ifilt^nder,  ru.sirurm;  preoeular  Hpiiie  moderate,  eoueeaU^d.     Mouth 

ler  lurge,  tbe  maxillary  reacliing   nearly  to  tbe   pupil ;   [K'ctoraU 

ling  ft  out  of  anal  J  veulrals  about  to  vent.     Head  3^;  depth  5. 

rVUl-lOj  A.  12.     Streamti  of  New  Eng^land  and  New  York;  not 


I  inraci/U  IltTckol,  Aim.  Wien  Man,  U,  148, 1637:  CoUu9  ffraeUU  Gtrard,  h  c,  4t>: 
^lii  Ayres,  BoAt.  Jatirn.  Nat.  Hbt*  v,  ISJl,  lt?45;  UrantdtHi  tjumccn^  X>o  K*  Now 
BiH  Kkh.  1842,  r]L) 

7«  ■ohifiides  (Girnrd)  Jot, 
ilar  to  tlie  preceding,  but  larger  and   nions  robust-,  the  mouth 
r^  reaching  to  beyond  the  line  of  the  pupil,  and  tbe  peetoraTj* 
not  fpiit«  reaebing  anal;    pn*opereular  spine  stout,  eurved  sud- 
Illy  MiiwardK.     Head  3J;  depth  4f.    D,  Vll-17;  A.  12.     L.  4  inebes. 
itdrie^  of  Lake  Cbaiuplaiu,     {Oirard,)     Probably  a  variety  of  U, 

1  jfobwuhn  iTinird,  Proc,  Amor,  Asmoc,  Adv.  St^L  1850»  41,  and  h  c,  55.) 

V*  boleoldes  (Giranl)  Jor. 

ider,  .-iub  rusiforni.    Month  rather  large,  the  maxillary  extending 

[fpoidte  the  jiupil;  pi^opercnlar  spine  aeute,  dii-eeted  obliquely  up- 

i;  igtbmas  narrow.    Fins  larger  than  iu  any  other  »peeies;  pec- 

reaching  fourth  ray  of  anal.     Heud3J;  depth  5J.     D.  VI 11-17  j 

L.  3J  iucbes.    Connecticut  Valley  in  Vermont.     (GiranL) 

>  M^ide»  Gtrard,  Proc,  Anier.  Aiisoc.  Adv.  ISci,  1850»  411,  aud  1.  e.  56:  Caitm  N>- 
^GQiOiusr,  iif  1^9.) 

!•  I?*  itanltlinJ  <AgttH!4/)  Jot. 

'fitt8,  mottled;   both  dorsals  and  anal  with  a  broad  dark  bar 

^tal  half;  pectorals  and  eaudal  broadly  blotehed  with  dusky, 

^  hiiihI;  pri*opercubir  spine  atout^  short,  pretty  strongly  hooked  up- 

iuwuitU;  l&rst  dorsal  rather  high,  not  much  lower  than  sec- 
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ond ;  pectorals  ftliort,  not  reacbing  anal ;  axil  prick! j",  a«  in  »pecic»  ol 
Cottopsi%     Uexid  3i;  depth  5.     D.  VlII-17:  A.  11  or  12.     Great  Lake^^ 
mostly  in  deep  water. 

{CoUua  frankJini  Agassiz,  Lake  Sopcrioi^  1850,  30 J:  Cottiui  frankUM  GiTaid,  1»  t.  r»^ 
Cothm  franklinii  GUiither,  ii,  15^:  f  Cottnn  Jormoaui^  Gtriud,  L  c,  5H:  f'tanidiii  kimlit!'  i 
Hc»>%  MS8,;  Nolson,  Bull  Ills.  Mu8.  Nat.  Hi«t.  1876,  41;  UniHUtm  kumtienii  Jonla- 
Prcic.  AcflcL  Nat.  Sci.  Pliila.  1677,  64.) 

1070,  r,  hoyi  Putnam, 

Grayish  olive,  speckled  and  barred.     Body  rather  slender.     Femal 
with  the  anterior  parts  of  body  and  region  above  hiteral  line  eovere-- — 

with  spurst*  piiokles;  male  api>ari*ntl3"  smooth.      Mend  narrowed  ft 

wards;  jaws  mtiTow,  about  erpial;  maxillary  reaching  front  of  pupi 

preopereiilar    i^piue    prominent,    longer    than    pupils    sharp,    tthno5= 

straight,  directed   backwards  and   but  little  npwanls;   below  thiti  S 

another  sharp,  pitmiiuent  spine,  also  nearly  straight,  dii-eeted  parti  , 

downwards;  1  or  2  minnte. concealed  spine.s  still  lower;  pectoral  (ii^ 

reaching  vent.     I),  VI-15;  A.  11;  V.  I,  3,     L,  barely  2  inehei;.    Lnk^ 

Michigan  J  in  deep  water;   the  smallest  species,  well  distinguished  1^ 

its  preoirercnhir  ^pine. 

(Putuuin  MSS.  Xokou,  Bull.  Ills.  Mas.  Nat.  llmt.  1876,  41;  Jordau,  Pruc.  Acail.  Ni^ 
Sci.  Pliila.  1877,  Ca.) 

86T.— COTTUS*  LinnRMw. 

{Jmniho€xfttu9  Girard.) 
"(Artedi;  Linna*ii8,  Syst.  Nat.:  type  CoHns  scorpiit^  L.) 

Body  mthcr  slender,  8iibftisilorm,  covered  with  thick  tikin,  in  wliii 
are  sometimes  imbedded  priekly  platen,  especially  along  lateral  line;  (lB:.e< 
ciduous  granular  tubercles  also  sometimes  present.,  but  no  true  ncali^^^i* 
Head  hir^e,  I^loiith  terminal,  large,  the  lower  jaw  included;  villifoi^r-iit 
leeth  on  the  jaws  and  vomer,  none  on  the  palatines;  suborbital  Htr-aiy 
strong;  preopercle  with  2  strong  straight  sjunes  above  directtMl  bii^sk* 
ward,  and  1  below  directed  downward  and  forward;  operelei  iiii- ^sol 


•  CottUJi  tnertrniti  Cuv,  &  VaL 

Yello\vi»li,  with  dark  inarblmgt;  spines  of  lirBt  dorsal  rather  strong;  lit^td  sn»«*-  -••  ^ 
point  of  |>r«^o[K!rcl«  not  reaching  tipeit'le,  D.  VIlI-15;  A.  12;  C.  10;  P.  jH.  Rrfc-JW*- 
i*cbatk».     {Cuv.  f  Vah) 

(Cuv,  &,  Val.  iv,  4*J6,  from  a  drawing.) 

Cot  tan  mai'moratuit  Ctiv.  &  Val. 

Bmwuifcib.  &o.,  mnch  HJjirbled;  fios  vnriejfat<id ;  fir«t  dorsal  wirh  u  large  Uldek  "s^T*** 
ii  strong  8pi}U'9  bi^foro  tliii  pye;  2  Bbort  Hpitiei^  on  tbi'  preoport-lc;  a  rathf^r  stnmg  *"^  ^^^*^ 
ou  opercle;  domal  spiuea  rather  strong.      D.  VllI-14;  A.  12;  C\  14.     KamtacJi*^*^ 
{Cur.  .Jf-  Fat.) 

(Cuv.  &  Val,  iv,  497,  from  a  drawing*) 
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^JoneSrorhital  rim,  and  shoulder  girdle  usually  armed;  gillinembraues 
forfuiu^  a  IVild  jicross  tlui  rather  narrow  isthmus;   nlit  behind  hi8t  ^ill 

^niall  4>r  wiiuting,  often  reduced  to  a  mere  i)ore;  vertebra^  about  28. 
tersinehioHtegak  mostly  G.     Dorsal  fins  2,  separate,  the  first  shoit,  ita 

Mpines  rather  blender;  ventral  rays  usually  I,  3,  Speeies  nuiuerons  in 
^lo  Hcas  of  ijortbern  re^nons.  (tiffTToq^  the  aneient  name  of  Uraitidva 
m^hi4^^  troiu  xoTToi;^  head.) 

Bt    Head  TrJtli  sniall  tciitiicks;  lat43ral  linv  witli  clistinct  platen. 

M  ColofH  variegat^^d,  the  durk  nuirkiiigs  sometimes  red.     Head  broad, 

Bepressed,  cowered  ^v^th  Boft  Rkin,  in  whieh  are  many  mneous^  pon*8; 

■tiaxilhiry    rearhin;:   past   middle  of  (^rlnt;   upper   preo[irreular  Hpine 

Biraight,  .sli;i:htly  lon^^er  than  eye;  oj)ereolar  HjHiie  ^q^anuiatid  at  base; 

vmull  cirri  above  eye  and  elsewhere  ou  head;  usually  one  on  end  of 

Bnsi^^tllary;  cranial   bones  mostly  covered    by  skin;    tjtt^ral    line  with 

noittt*  l)ony  plates,  whirh  are  must  distinct   anterinrly;  Tijt*se  are  very 

■tiaiicli  smaller  than  in  Enophrys  bison;  interoeular  spaee  very  narrow, 

■ft*  ridges  eontinning  backward,  seiTated,  each  ending  in  a  shari*  spine; 

•*^*  Iraiceof  slit  bt*hind  last  gill;  spinous  dorsal  low;  anal  small;   ptH'tr>- 

■tiiln   reaelung  front  of  anal;  ventrals  moderate.      Btad  2%\  dej^tli  Jjf, 

■!*•  VIII-PJ;  A.  9;  Vertelnte  1- +  17.     Arelie  Eunjpe;  said  to  stray  to 

BBi^H'nland. 

K  (KiipLiii^it'u,  Nya  ScliWi'd.  Abhaadl.  1786,  t>4;  Giiutlici,  11,104;  Day,  Y\nh.  (U.  BriL 
■n^lAud,  \H^,  51.) 

■  •^*    ilcad  without  tf  ntat'lt.*.s ;  lateral  line  iinarnii*<I  or  with  coticeaU'il  pluted. 

*^>!a,  €•  octode€iins|>inasii«  Mitch. 

■  Olivaceous,  with  transverse  dark  l>ars,  pah'r  bt*low;  fins  barred  and 
■piiittled;  ventrals  plain.  Body  very  slender,  tapering  backward  to 
pH»  Ifing  anrl  slender  eaudal  peduneh^  Heml  long  and  narrow;  mouth 
lP*'^«l<_Taie;  nuixillary  not  (extending  iiast  eye,  2^  bi  head.  Upper  pre* 
piH^rtnilar  spine  extremely  long,  loir^er  than  eye,  exten<liiig  lM\v«»nd  tij* 

»»!  ti|)f«ix>ular  sinm*,  its  length  more  than  4  times  that  idlln*  spine  below 
■r"  J  u  stiNiiig  spine  at  upiH*r  posterior  margin  of  orbit  direetc^d  npwanl 
VUfl  backward;  oeeipital  ridges  long,  low,  converging  behintl,  eaeli 
B'^diiig  HI  a  sitaihir  spine.  Vertex  nearly  tlat.  Eyt*  vi»ry  large,  as  long 
^**  **Uout,  4J  in  head,  mneh  wider  than  interorbital  space;  nasal  spines 
J**^r|\  Skill  usually  without  rough  tubercles;  lateral  line  with  a  series 
Wy  |»artly  coneealed  plates.  Spinous  dorsal  liigher  than  soft  dorsal; 
KQ^n|i|iB|^yjoiig^li^loQ2|^^ue^^   halt'  heatl;    peetonds  reacking 
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aual;  ventrals  not  to  vent;   no  trace  of  slit  behind  last  gfSL 

2 J;  depth  5^.    D.  IX-IS;  A.  14;  V.  I,  3.    Atlantic  coast;  rathei 

mou  northward. 

(Mitch.  Trans.  Lit.  and  Phil.  Soc.  N.  Y.  i,  380,  1815;  QttDthcr, ii,  ie3:  Aeamti 
virginianua  Storer,  Hist.  Fit^h.  Moss.  28. ) 

10Y3.  C.  aeneas  MhchiU.—Grubhy, 

Grayish  olive,  much  variegated  with  darker;  no  distinct  paler  : 

back  and  sides  with  broad,  dark,  irregular  bars;  all  the  flns  bj 

mandible  mottle<l;   belly  pale.    Head  rather  broa<l;  maxillary 

head,  reaching  to  just  beyond  pupil;  supraocular  and  occipital  : 

prominent,  each  with  a  low,  bluntish  spine;  nasal   spines  mod 

upper  preopercular  spine  shorter  than  eye,  nearly  twice  length « 

next  spine,  about  reaching  middle  of  opercle.     Latenil  line  com 

sides  with  scattered  concealed  plates.    Dorsal  spines  rather  low,  1 

than  the  soft  rays;  pectorals  reaching  anal;  no  trace  of  slit  liehin 

gill.    Head  2^ ;  depth  4.    D.  IX-13;  A.  10;  V.  1, 3.    L.  6  inches. 

of  Southern  New  England  and  New  York;  our  smallest  species; 

mon  in  seaweeds  near  shore. 

(MitchiU,  Trans.  Lit.  and  Phil.  Soc.  N.  Y.  i,  1815,  380;  Goode  Sl  Bean,  Bull 
Inst.  1879,  13:  Cotlus  mitchilU  (JilntheTy  ii,  164.) 

107i.  €•  scorpioides  Fahricins. 

Very  dark,  finely  mottled  with  paler;  fins  dusky,  with  paler  i 
anal  and  ventral  tins  with  the  pale  spots  laiger.  Body  stontisi 
slender.  ETead  very  short;  jaws  short,  the  maxillary  reaehin 
middle  of  the  large  eye;  top  of  head  concave  between  the  two  ooi 
ridges;  preopercular  spines  quite  short;  opercular  spine  almost  ohs 
Skin  nearly  smooth.  Isthmus  narrow,  the  fold  across  it  very  niii 
no  trace  of  slit  or  pore  behind  the  last  gill.  Dorsal  fins  slightly  jo 
the  spines  slender;  i)ectorals  reaching  vent.  Head  3;  di'pth  4J. 
X-17;  A.  12;  V.  1,  3.    Arctic  regions  of  America;  Greenland  tt»  Sil 

(Fabr.  Fainm  Gnu'iil.  If)?,  17H0;  Bean,  Rull.  U.  S.  Nat.  Mns.  xv,  122:  LUlkei 
Vidcnsk.  Medilcls.  KjolxMihl  Ir'Td,  TJ :  Cot t an  pachy2>H8  GWutheTj  ia,  ICl.) 

lOTt'S.  €.  scorpius  L. 

Dark  olivaceous,  mottUMl  with  paler;  fins  dusky,  with  paleri^ 
General  characters  of  the  snbsi)e('ies  (jfanJandiaaty  from  which  it  di 
cliiefly  in  the  smaller  siz(%  tlie  narrower  interorbital  sj>ace,  which 
diameter  of  eye,  and  in  the  lower  si)in(ms  dorsal,  the  highest  qNM 
ing  about  one-eighth  the  length  to  base  of  caudal;  pore  behind Ilii 
usually  very  small,  but  evidi*nt.  Head  2\:  <lepth44*  P 
Northern  Europe  and  Arctic  regions  of  America,  ac 

(L.  Syst.  Nat. ;  GUnther,  ii,  159;  Beuu,  BuU.  U.  8.  Nnt. : 


107,    COTTID.E- 


:OTTUS. 


703 


^H|in«alaii«lleitft  (Cnv%  &  Val.)  Bean, — Ditddtf  Siiufptn. 
Wtk  brown  abovo,  with  broad  darker  bars;  below  yellowish,  the 
pr  in  the  male  with  large  pale  spots;  back  and  top  of  head  \iith 
wiKli  blotches;  (iim  Jl^rotvu  aud  yellow,  all  of  them  spott-ed  and 
risd.  Head  lar^.  31outh  largfe;  inaxiUury  reaching  }K>stenor  ed»;e 
lrbit^2J  ill  head;  the  supraorbital  and  oceipiti»l  spines  titberele  like; 
pHll  tubercular  Hpiue  on  front  of  oeeipital  rid^e;  upper  preopert»ular 
be  reaehinj?  middle  of  opercular  spine,  its  length  eqnal  to  eye,  not 
pe  that  of  the  8pine  below  it;  nasal  Bpines  sharp.  Sides  of  liody 
•vc  latend  line  with  a  RerieH  of  imbedded  prickly  phiteH,  below 
■cb  are  numerous  ftcattered  spines  and  prick U^R.  Dorsal  and  anal 
I  bij^li;  spinous  aud  »oft  dorsala  about  equal  in  height,  their  het|rbt 
pe  than  oue-«eventh  of  length  of  body;  ventral^  long;  peetorak 
y  *        >  hing  vent.     Eye  large,  equal  to  least  iuterorbital  widrh  (In 

a  foot  long).     Mead  ^;  depth  4^.     D.  X-17;  A.  14;  V.  F,  3; 

.25  inches*     l«rew  York  to  Greenland,  common;  one  of  the 
■61(1  nenlpinK.  | 

b»tr«t  ^r^Hlamlintn  Cuv.  iSc  Val.  i  . ,  i;»<i:  Jmnthoeotttui  rariahilh  nirnrd,  Bost.  Joiinj. 
L  Hi>*t.  vl,  24H:  CqUh*  4jt(BntnHdicu»  litinthrr.  ii,  Kil;  Ouoilo  Jk  Uvtm,  DuIL  EsiM-x 
^^L  '•*»  lH7lh  Afvinthocattu*  i^nriabilin  Hu>r*iTf  Him.  Fisli,  Moj*^.  *2tj;  Day,  Fi«h.  Gt. 
^^011,  Til :  fCotlHn  jfirtAWM*  C*  &  V.  viii,  49b:  AmnU^oeoHttH  tnuconua  Ayres,  Proc,  Cat 
Ellftl*  tki,  1854,  U)  J 

n.  C,  polf  aeaiiltiaec»|>lialus  Punas. 

mrk  olive  alnwe,  mu«h  variegated  with  darker  and  rtMldish;  bc*lly 
■fly  whitish;  «i«le.sand  beHy  (in  males)  with  nnnieroiis blaekish  retieu- 
lofis  surrounding  large  round  white  spots;  jaws  dusky,  mottled  with 
n«lt;  membrane  joining  maxillary  to  preorbital  blaek,  with  round 
^b»pot.«i;  tins,  all  hut  the  ventrals,  mottled  and  ban-ed  with  hlaekinh 
HP^ltuwi^h,  •  Body  rather  elongate.  Head  long  ami  narr(»w,  some- 
pt  campre&sed,  concave  between  the  orbits,  the  orbital  rim  being 
pmCftd;  ntiAal  Bpinen  strong;  a  strong  ridge  above  eye,  with  a  blunt 
Mto»j$j«<*d  .spine  behiral  it;  behind  this*  a  ^nmll  digitate  <*lush*r  of 
mfk  eniling  in  low  spines;  behind  these  an  irregular  broken  ridge 
lisadj  side  of  the  vertex,  extending  to  the  occiput;  outside  of  this 
Mber  nigged  ridge;  suborbital  stay  strong,  Htriate;  npper  preopercu- 
I  ^pine  long,  straight,  *^iinple,  ntriat*^  at  ba^e,  longer  than  eye;  a 
ULkr  but  Hlicjrter  spine  below  it,  not  half  as  long,  and  the  usual 
mrtinl  directed  spine  at  lower  ed^e  of  preoperrle  and  8ubopercIe; 
Ircisliir  «ptue  modenilc  Mouth  rather  larjie,  the  nmxillary  i-eaching 
lofid  I'ytt.  half  length  of  head;  skin  of  top  of  head  covered  with 
liU  WBC^'^*'  ^^  .ifu.  ui  tTt  f»*   body  with  8orae  sciittered  rough  tuber* 
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cles,  nsually  nearly  smooth.  Dorsals  not  very  higb;  dorBal  Kiniti?^ 
sknuler;  pectorals  reacbiug  anal  j  ventrals  moderate,  I,  3.  A  iiiiaiitW 
pore  lusually  present  behind  last  gllU  Lateral  line  complete-  Head 
2^;  depth  4\.  D.  X-I,  13;  A.  11.  L,  24  inches.  Puget  Sound  lo 
Alaska;  vt-ry  abundant;  one  of  the  lar^^est  sculpius.  d 

1077.  c:.  lat>radori€Uf»  (GnJ.)  Otlir.  i 

Nasal  spines  small;  a  rough  prominence  above  orbit,  and  two  similar 

ones  on  oeeipnt;  a  sliijht  depression  on  crown;  fonr  preoiiercular  spines, 

Ihe  up|»er  about  f  len«rth  of  eye,  eqnjil  to  fnterorbital  width:  eye  att 
long  as  snout,  5  in  head,  half  length  of  maxillary,  whie.h  extends  to  llld 
vertical  fmin  its  hinder  margin.  Dorsal  spines  blender,  the  tongest  |: 
length  of  maxillary;  i»eetorals  i-eaching  a  little  beyond  anal;  ventiHles 
nut  to  vent;  skin  above  lateral  line  with  a  few  spinous  tubeit^les;  e 
small  slit  behind  Itairth  gill.  D.  X-U;  A.  14;  V.  I,  3:  V  I7r  C  11 
B.  G.    {Beath)     Labrador  and  Hudson's  Bay, 

(Acantfnf€nttu»  UihrudoHcus  Ort],  Host.  Joum.  Nttt*  Hi»t,  vi,  ISCCl,  247,  pt  j  UUotii^rtiH 
mu;  Beau,  Pmc.  IL  S.  Nitt,  Mm,  iv,  IbHl.  rj8,) 

ia78.  V*  ffPnioitterUii"  Kner. 

Color  of  (\  (irftnhinflk'ttft,  but  darker,  with  dark  bars;  gilbmembnmi 
siud  hinder  part  of  belly  dark;  dark  regions,  with  very  bright  whit^^ 
speeks  of  different  size**;  first  dorsal  partly  black,  jiartly  transparent  1 
se*»ond  don^al  crossed  by  3  oblifjue  dark  bands;  anal  by  4,  in  eontrar^^ 
direetions;  caudal  with  o  dark  Inirs;  pectoral  with  4  or  o  dark  har^ 
much  narrower  than  the  interspaces;  ventrals  with  bhiek  and  whi«»-- 
spots.    Lower  jaw  projeetini^.    Eye  5  in  liead,  ns  long  as  snout ;  «api 
ocular  rid^e  slij^hlly  (Oevated,  eoiitinned  backward  as  a  low  bony  rldgi 
without  sjnnes;  a  fpunlrangiilar  de]iression  between  these  ridfres;  erautff 
;nal  occiput  with  naked  warty  skin;  preopercle  with  4  spinefi,  the  a] 
permost  straii^htT  as  hmg  as  eye;  liighest  dorsal  Bpino  half  length  a^^ 
head;  soft  di»rsal  twice  as  high;  pectorals  reaching  anal;  vrntndjt  l<^^ 
vent.     Sides  often  with  irregular  rough  bony  tubercles;  a  intah^rateHhr  * 
behind  last  gill;   jLrill-membran^s  partly  free  from  isthmus.      D.  VIU — 
13;  A.  12;  Lat-  1.  40,     (Knvr.)    ^Ua^ka  to  Northern  China., 

(0>ttHn  taniopttru»  Kncr.  SltsttingsbiT.  Kais,  Ac!ul.W4»i.\ViMi,  l«^Ofi,inO;  Bt^ii^ 

IL  S.  Xat.  Mua.  1HH1,*21.S.) 

107S».  C*  qundrleorisH*  L. 

Olivaceous,  somewhat  variegated ;  the  fins  faintly  spotted. 


Bod)*' 


*Oncvct}it»H  (iUI,  Pmc.  Acatl.  Nat.  Sci.  Phila.  1862.  13:  typo  Coitus  qmadHcarmh  QtU»  - 
KJtfd>j  hmtki  Muet&i*  Qui 
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r.     riead  long,  tapering  forward;  mouth  large,  the  max- 

ii  u»  iiiit*^  to  below  posterior  nuirgiii  of  eye;  eye  moderate,  4  iu 

bimen  of  head  below  eye  caveruous,  as  in  TrijjlopHU  thwnpHaniy 

felMIt  less  HOj  preopercle  with  2  long,  diverging  spines,  the  upper  and 

r  Dot  quite  reatthiiig  operculHr  margin;  opercular  and  scapular 

H  quite  short;  a  rugose  spine,  sonietimevS  broader  and  expanded  at 

ive  u  coek'ji  comb,  above  each  eye  posteriorly,  aud  a  similar  one  ou 

fittcli  Hide  of  oeeiput.    Males  with  iri*egular  series  of  round,  rough,  wart- 

€•  tibeales  above  the  lateral  line;  these  wanting  in  the  ft^mule;  lateral 

haiU'like,  with  Hiuall  imbedded  idates;  head  naked*    Frtit  dorsal 

t,  of  Hlen«ler  8prnes,  well  sepamted  from  secoml,  which  i«  rather 

tlte  longest  ray  IJ  in  liead;  pectorals  n^aching  anal;  ventrals 

IDfMieratf?.    A  moderate  »lit  behind  la«t  gill,    D,  V"III-14;  A,  13;  eosca 

•  IT.  40;  Lat.  L  45.     Orcenlaud  to  the  Baltic  Sea. 

'trrtrww  L.  8.v«t*  Nttt, :  fMtii*  quatirimrnM  GtUithpf,  if,  KJfh  (hi<?acoitM4 

:  Colfax  fMcrnvmis  ttich.  Fraukliii'a  Jouni,  720:  (*<;(/i«*  HeiatH^mh  QUix- 
i%*j^  n,  it.^.;   i»a>%  Fiak  Gt*  Brit.  IPHO,  53,) 

<!•  C%  tmtltlllfb  Bean. 

•  iwimh,  pale  below;  sides  with  a  few  white  blotches;  fast  dornal 
J  bniad  oliliipie  dark  bandit,  separate*!  by  a  pale  area;  weeond 

A  with  Tj  dark  band«;   anal  with  «*;  pectorals  with  4;  caudal  with 

ntndi<  pale,  with  2  dark  aR*aH.     Head  broad,  ^ubtriangular,  much 

s^eil,  tt8  greatest  depth  2g  in  its  length;  eye  2  in  snouts  7  in  head, 

\  ro  the  concave  interorbital  space;   surface  of  head  covered  with 

I  deraial  tubercles;  patch  of  v  onieriue  teeth  very  large;  nasal  opines 

ig;  a  blunt  prominence  above  eacli  eye,  aud  2  on  the  occiput;  sev- 

nidiating  ndgejs  behind  eye,  as  in  C.  poltfacanihocephaluti ;  upper 

-  -liar  ftpinc  a«  long  as  eye;   maxillary  reaching  slightly  pa«t 

Ml  heatl.     Longest  dorsal  spine  about  half  }Hjstorbital  jiart  of 

) ;  pectorals  reaching  soft  dorsaL    A  scries  of  rough  bony  tubercle!* 

I*  lateral  line  and  some  small  ones  below  it    A  pore  behind  last 

UtMl  2ij;   depth  nh.      D.  X-IG;  A.  i:?;   Y.  I,  3;    R  18;    B.  0. 

ilium  Lsland,  tiear  Bering's  Straits.    (Bean.) 

J  .  im,  rrot.  U.  S,  Nat.  Mu«.  iv,  140,  l«dL) 

B*tdy  and  pectoral  fins  spotted  with  brown;  vertical  fins  with  brown 
r^-      EeRemiilei^  C-  »mrpim ;   the  preopercular  s|nne^  similar,  but 

•  am  slight  granulations  instead  of  tubercles  behind  the  eye  ami 
BttlL  Nat.  MuB.  No.  IC 45 


i 
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temples;  rough  scale-like  tubercles  along  the  back  above  the  la' 
line;  first  dorsal  low.     D.  yiI-15;  A.  15.     L.  21  iuches,     Ber 

Sea.    (Cmp.  cfc  Val.) 

(MyoxocephaluB  Steller  MSS.  in  Tiles.  M^ra.  Acad.  Sci.  Pet^ral).  iT,  273, 1811 
hinomial);  Cuv.  «&  Val.  iv,  172;  GUulhcr,  ii;  165.) 

10S9.  C.  axillaris  (Gill)  Bean. 

Bluish,  with  whitish  spots  on  trunk  and  a  darker  band-like  spot  h 
anterior  portion  of  second  dorsal;  abdomen  yellowish;  region  a 
anal  spotted;  above  this  are  larger  spots  confluent  with  the  dark  < 
of  sides;  spinous  dorsal  with  2  vertical  dark  bands;  second  dorsal 
3  oblique  ones;  caudal  banded;  anal  spotted;  pectoral  black  at  1 
with  2  oblique  bands;  a  dark  spot  on  lower  axil.  Head  subr 
boidal,  large,  depressed;  postorbital  crests  little  developed;  preop 
with  2  8im])le  spines  near  the  angle,  and  2  tubercles  below;  oi)ercle 
a  longitudinal  rib  ending  in  a  spine.  Skin  smooth,  or  with  scati 
tubercles.  Gill-membranes  forming  a  fold  across  the  isthmus.  D. 
15;  V.  I,  3;  B.  6.    Bering's  Strait.     {GUI) 

(Boreooottu9  axiUaria  Gill,  Proo.  U.  S.  Nat.  Mus.  1859,  166.) 

1083.  €•  (?)  polaris  Sabine. 

Pale,  with  clusters  of  minute  dark  spots.  Uead  conipresse<l;  i 
spines  ]>rese*nt;  lower  jaw  included;  i)reopePcle  with  4  stioii;:  sp 
pectoml  tins  larger  than  in  Uranidca  pohio;  lateral  line  with  a  seri 
small  tubercles.  D.  YI  to  VIII-i:?;  P.  15;  Y.  I,  4:  A.  14:  C.  14. 
inches.  Is'orth  Georgia,  British  America.  {Stora\)  Probably  i 
Coitus. 

(Sabiue,  Parrj's  First  Voyage,  213;  Storor,  Synop.  Fish.  N.  A.  3i)T. ) 

10§4.  €•  (?)  platycophalus  Pnllas. 

Olivaceous,  much  variegated,  white  lulow;  fins  spotted.  Uead  h 
much  depressed,  as  broad  as  the  b<)<ly;  lower  jaw  pn>jceting:  teet 
vomer  and  on  palatines  (?)  (''in  area  lunata  palatio  nietlii,  vt  utrii 
lineari'*).  Eyes  moderate,  near  together;  vertex  Hat  behind  the< 
with  a  ridge  on  each  side,  in  front  of  which  near  the  orbit,  and  bd 
at  the  nape,  are  oblong  tubercles,  each  ending  in  a  short  spine;  pr 
ercle  with  2  very  strong,  diverging  spines  almve:  oiKMx-le  with  A 
cealed  si)ine;  lateral  line  with  concealed,  elongate  plates;  ba^  i 
rough  warts;  pectorals  large;  dorsal  spines  feeble.  D.  VU-lSj  A. 
C.  10;  p.  15;  Y.  I,  3.    L.  12  inches.     Kamtschatka.    (Pmllm.}   If  i 
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^pppraS^muil^aH  palatioe  teetli,  it  cannot  belong  to  this  genus*    It 

Hniay  bo  a  si>ede.s  of  Centridei-michthi/a, 

^M    (Psllos,  Zoonrr.  Roiiao-Asiat.  lii,  135,  1811;  Cuv.  «t  YaL  iv,  177:  Mcgalocoltm  plafy' 

^^an.   Heml  wifh  tetitacl<*«  nbovo;  lati^mT line  without  plates,     {PomeottUH*  Gill.) 

^^OS4^»  €*  verrnroi^as  BcaD. 

B  Vi3ry  dark  brown,  whitish  below;  spiuous  dorsal  dark,  with  a  median 
^■nd  a  |io«terior  light  band;  soft  dorsal  and  pectorals  each  with  5  dark 
^■■BClfi;  anal  whitl:<h,  with  a  dark  stripo;  veittralH  pale.  Nasal  spines 
^HHrii;  a  ^hort  tentacle  above  each  eye  and  one  on  each  side  of  the 
|Krertex;  vertex  and  interorbital  space  deeply  concare;  crown,  nape,  and 
Iniurorbital  regfion  with  small  dermal  warts;  npper  preopereidar  spine 
Has  long  as  i?hort  diameter  of  eye;  eje  4  in  head,  as  long  as  siioat;  max- 
H  alary  reaching  to  below  middk*  of  eye,  half  length  of  head,  lunger  than 
H  fourth  dorsal  spine.  Pectoral  reaching  front  of  anal;  skin  smooth; 
r  Ifttend  line  with  uumerfms  i^hort  vertical  accessory  branches,  placed 
H  oppot^tte  each  other.  No  p»>re  lK?hind  last  gilK  Head  2J;  depth  4J. 
H  U.  Xl-IG;  A.  15;  V.  I,  3;  P.  17;  C.  12;  B.  G.  L.  3h  inches.  Plover 
H  Bay,  near  Bering's  Straits.  {Bearu) 
H     {hem,  ^foc.  U.  S.  Ka^  Mua.  iv,  153,  l^L} 

i^SS.  C\  niffer  Bean. 

^K  -Almost  black;  sides  mottled  with  ligliter  bro^ni,  sometimes  with 
^KroniKi  white  blotches  on  belly  ami  siden;  pectoral  plabi  or  with  while 
^Bblutches,  Kasal  spines  Idnnt,  covered  with  skin;  no  spines  above 
^Pi'bits  or  on  occiput;  no  sharp  spines  on  head  except  the  two  upper 
^B^t^eopercnlar  spines,  w^iich  are  almost  concealed;  the  uppermost  as 
^P^iig  as  eye,  6  in  bead,  and  equal  to  snont  or  interorbital  space;  top  of 
^P^^tl  with  tine  dermal  grannlatitms,  the  vertex  with  numerous  slender 
■^Utacles;  a  sotlb  tentacle  of  moderate  length  above  eye;  jaws  equal; 
^HHhsillary  longer  than  fourth  dorsal  spine,  2  m  head,  reaching  hinder 
^^^fcgin  of  orl»it.  Caudal  ami  ventrals  each  half  length  of  liead;  pec- 
^F^^al  not  reaching  vent;  skin  smooth.  A  small  slit  l>ehind  last  gill, 
^^ad  24.  D,  lX-10;  A- 12;  V.  I,  3;  P,  I65  B.  6.  Saint  Paul  Island, 
Bp^xtog's  Sea.  (Bean,) 
^    <  Bean,  Proc.  U,  8.  Nut  Mua*  iv,  151,  lfiSl.> 

^^^^«I9*  C.  Qnadriniis  (GiU)  J.  &  G. 

H     Paqdish,  irregularly  spotted  with  black;  a  dark  spot  below  eye,  and 

^^^other  on  maxillary;  fins  mostly  variegated  with  black;  a  dark  spot 

^HKGiuTl^uK.^  ArruL  Nut.  Sci.  Fbila.  ISTiO,  1G6:  type  PoroeoUvM quadrijllw Qilh   {iropag. 


I 
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on  upper  axil,  and  anoHu^r  toward  middle  iif  bsAn  of 
larf?e,  depressed,  i^abrlio»nboid»l  j  jjreoperelo  witli  »  8iT^ 
opeitrle  witboat  longitiuliual  rib  or  siiiuo;  lower  jftw  mid  otlier  ] 
head  with  tmnierous  large  pore8»     Motith  moderiit^^,     Veot 
8kin  naked;  a  slender  fllarneiit  over  each  eye,  and  o 
nape,    Gillruembrunes  forming  a  fuld  across  tin-  i 
i:i;  V,  I^  3;  B.  5*    Bering's  SttaiU.     {GUi\ 
(IVrcwofhit  qmdHfilh  Gill,  Proc,  IT.  S.  Nut*  Mas,  ie5tl,  HWv) 


(Gtfmftacantkut  Swainson,  CUsai.  Fbli.  &c.|  1^39,  S71r  i|7<<  Ci>lfit#  tvnlmXit  C.  ] 

General  chanieters  and  appearance  of  Cottm^  but  wftli  no 
the  vomer,  and  with  a  small  bnt  well-defined  »\\t  bil      *  ^' 
The  npper  preopereular  spin©  is  armed  with  2  or  3  ant 
and  the  fins  are  all  very  large,  the  ventralH  notably  so.    ?tf  ariti« 
of  the  Arctic  Seas,    {y-t/fiyu^^  naked f  a«<ik<?a,  ispiui»*) 

taiiS*  O.  plslilliirer  (PallM)  GUI 

Dark  brown  above,  with  traces  of  darker  vert i<%Al  barn;  bJH 
males  with  the  axillary  region  dusky,  with  many  large  round ' 
^vht  dorsal  blackish,  with  pale  blotx^heH;  8eiH>ud  domtil  with  i 
oblique  baudt^  of  white  and  blaekfi<h;  atiat  and  caudal  tiisirlj  pi 
torals  and  ventrals  yellowish,  with  black  cm 
with  black.    Na«al  spines  Muiall*,  occipital  ri«L 
them  concave^  with  miigh  plate.sj  snpraorbit 
tubercle;  interorbital  area  with  8Ujo<ith  jskin.    Ejps  veiy  liurprj 
lary  extending  to  pui»il;  niiiier  preopcrcuhir  Rpiiie  linind,  mtioli] 
than  eye,  witii  about  three  points;  skin  mostly  smo*-* 
inner  edge  of  middle  x»ectoral  rays  impillo.^.'  (^),    ^i 
high  and  long,  the  longest  spines  in  the  mali«  thre^vfcMtfths  k 
head;  secuntl  dorsal  a  little  lower;  aual  very  I 
torals  very  broad,  reaching  past  ft-ont  of  anal,  tt 
hhorteneil;  ventrals  extremely  long,  thi)  niys  hv  _  fj 

past  fmutof  anal;  anal  iMptUa  large.     Head  3|;  d 
let;  A,  18;  V.  I,  S;  P.  IG;  vert.  12+  18,   Aitiflu  Se4ll^  dourti 
Alaska,  and  Labrador. 

{i'ottHt  pUmUfftr  Pall/iM.  Ill  Cur,  A  Xn}.  tv  l^   t^»:  T^-fUi  ..-fMi/.. 
\\,  PJ4i   i*ittUiu  pUtilUtj¥r   PalU%   Zmi^r 
IHMx  Jmiiihttwitua p<itriM  U,  K*  Siowr,  i 
Gilatli«r,  ii,  167:  C&itm  pUfim^m'  OHn 
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ic^Mc.  Kmt.  Mntb.  r,  iii:  Cottuif  fabricli  Gtmnl,  Moxiogr.  Cott.  59:  CoHm  triaupia  Giin- 
^l<^f*iJ,  IIjJ^:  PhabHot'  tfieH^im  Kroyor,  Natur.  TifUlir,  i,  263,  1^*44:  Bean,  BulL  IT,  i*. 
it*,  Mqs.  xv,  127,  1H79:  CalliM  tenfm/j^  CoUett,  Christiania  VId.  Selak.  Forli,  1878^ 

Olivaceous;  buck  with  four  diHtinct  bmwD  epots,  the  loDgest  nearlj" 
rice  as  long  as  v^i\  and  extending  a  little  below  Inteml  line,  tbere 
^lt*rKliug  witb  a  wavy  lateral  stripe  j  dorsals  and  pectorals  with  inter- 
ipted  blaek  bands;  lower  lins  plain  whitish*  Bodyelonfrate.  A  small 
ibercle  above  each  eye;  tour  preopercular  spine^j  the  h^n^^est  about 

long  a«  6ye,  and  with  two  or  three  processes.    Space  between  eye« 
^eei>ly  concave,  completely  covei-ed  with  bony  granulations,  as  are  tlie 

iwii  and  neck;  .siuiiliir  granulations  on  hinder  margin  of  orbit,  ou 
iborbital  stay  and  on  opereles*     Bkin  of  body  naked.     Pectorals,  and 

males  tlie  ventrals  also,  reiichiog  beyond  vent;  maxillarj'  reaching 

tx*K>weye.     Head  3^  (including  caudal};  depth  7J.     D.  XI-16;  A. 
►  ;V.  I»3.    XJnalashka,     (BeafK) 
K  Btnn,  Proo,  U.  S.  Nat.  Mii».  1881,  153.) 


sen.— TRIOLOPSIS  Girard. 
(Ptijottotus  Gthr.) 
llmrrt,  Proc.  Bost,  So«\  Nat.  Ilist,  iv,  IS,  1^51:  type  TriplopitU  thomp/tonl  Gnl.) 

Body  and  head  slender.    Skin  naked;  lateral  line  chain-like.    Teeth 

Tmner,  none  on  the  palatines.    Eyes  large,  the  interorbital  area  eon- 

ive:  hones  of  hiwcr  part  of  head  exteuKively  cavernous;  a  small  but 

'i»Tmct  slit  beliind   hist  gill;    gill-raetnbranes   almost  free  from  the 

i**tlinius,  forming  a  broad   fold  across  it;  preopercular  spines  straight, 

aple;  fins  large.      Frealj  water  fishes,  closely  related  to  Cottm^  to 

^hich  genus  the  single  known  species  should,  perhaps,  be  referred, 

\^^  relations  with  the  group  called  Omovattus  are  certainly  intimate. 

^f^fyh^  Triffla :  oifU,  appearance.) 

Luno.  T,  llioinpsoni  Gnl. 
Pale  olivaceous,  with  darker  blotches;  upper  fins  faintly  bantled. 
fly  elongate,  vexy  slender.  Head  long,  depressed  above;  snout 
^Hg  and  pointed;  eye  quite  large,  nearly  as  long  as  snout,  much  wider 
lan  iutt?rorbital  space,  4  in  head;  jaws  snbequal;  mouth  large,  Ihe 
^^xlllary  extcndiug  rather  beyond  tnicldle  of  eye;  preoperde  with  4 
Hirp  spines,  the  upper  much  shorter  than  pupil;  cavernous  structure 
n  likull  highly  developed;  upper  surface  of  head  smooth;  gill  mem- 
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braDes  not  broadly  uuited,  nearly  free  from  isthmos.  Dorsal  fii 
separated^  spinous  dorsal  short  and  low,  its  height  little  mor 
length  of  snout;  second  dorsal  very  large,  3  times  height  of  f 
longest  rays  about  as  long  as  head;  anal  high,  half  as  high  as 
dorsal;  pectoral  long,  reaching  past  front  of  anal;  ventrals  well 
oped;  lateral  line  chain-like,  conspicuous;  skin  perfectly  smooth. 
3;  depth  6.  D.  VII-18;  A.  15;  V.  1, 3.  L.  3  inches.  Deep  wj 
the  Great  Lakes. 

(Girard,  Proc.  Boat.  Soc.  Nat.  Hist,  iv,  19, 1851 ;  Girard,  Monogr.  Cott.  ©:  1 
ihompsoni  GUnther,  ii,  175,  the  name  Triglopsis  being  set  aaide  on  account  of 
Trighps,) 

3YO.— ENOPHRYS  Swainson. 

(Aspicottua  Grd.:  Clypeocottus  A^Tes:  CitatocoUmM  GilL) 

(Swainson,  Class.  Fish.  &c.  1839,  271:  type  CoUm  olaviger  C.  &  T.) 

Body  short  and  thick,  depressed  anteriorly.  Head  very  large. 
above  with  rugose,  bony  plates;  a  series  of  large,  rough,  bonj 
along  lateral  line;  no  scales.  Teeth  in  villiform  bands  in  jac^^ 
vomer,  none  on  palatines;  preopercle  with  strong,  straight  sf*iiM 
orbital  stay  broad,  externally  bony ;  gill-membranes  joined  to  i 
nius,  not  forming  a  fold  across  it;  a  slit  behind  fourth  gill.  D»- 
soparate,  the  anterior  short,  not  notched;  anal  short.  InT«-<M 
elongate.  Herbivorous,  feeding  chiefly  on  algae.  £,,  ^..-:  .- 
brow.) 

lOOl.  E.  biikiOU  (Gnl.)  J.  &  G.—Stonc  Sculpin. 

Olivaceous  above,  variegated  with  blackish  and  rtni'i->i.  j- 
below ;  lins  olivaceous,  marked  with  black ;  ventrals  [Kilr.  5:.-  *i: 
maxillary  reaching  beyond  pupil;  external  bone:*  of  Lc-i*!  r.-^ii 
lar;  interorbital  space  elevated  and  concave,  the  orl*:;^l  r*i^  i 
spine;  suborbital  stay  covering  most  of  cheek;  a  rid^^  ti>-.iJL: 
wards  from  each  eye,  the  two  connected  by  a  croi>s  ri^i^r  j.:  -^..a* 
ridges  are  large  and  rough,  and  the  space  between  :i-ii  >  :^ 
preopercle  with  4  spines,  the  upper  very  long.  s;r.-.-^i"  izn. 
usually  reaching  past  operde,  a  little  more  than  oiitr  ii--r£  zr^at 
cular  ridge  very  broad;  subopercle  with  2  divergir^  ^^ii&tsc  a 
S'/ries  of  large,  rough,  granular  plates  along  sides,  fTy^tufimd^t 
of  caudal,  the  plates  without  keel  or  spine  and  grovi^f  ^ 
spinous  dorsal  small,  much  lower  than  soft  rays;  aaal 
depth  4.    D.  YlII-12;  A.  9.    L.  12  inches.     San  1 
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R<>semblos  Coitus  bnbalhj  witb  whicli  it  Ijas  been  impmp- 
mfocttidiHl  by  Dr.  Giintber, 

t»ttHt  hi»0H  CSimrtl,  Pror.  AeiwL  Nat*  8ci.  Philft.  1054, 130:  C}ifpe4KoituM  rohnntiia 
Col.  AniuL  HaL  8oi.  1354,  12:  AifpiooftHa  hU^n  Gimnl^  U.  8.  Pnc.  H.  R. 
> 

»  C»  dieeraas  (Pallaii)  J.  A,  a* 

i^nisli  anfl  retldi«h,  marbleil  and  spottedi  Form  of  E.  hhon^  tlie 
large,  wider  than  ileep  or  long;  top  of  bead  uearlj  as  in  E.  ^inon, 
d^es^  higher  and  very  rou^'h;  orbital  ridyes  elevated,  eon  tinned 
riuxl  (ow*ujh1  the  nape,  the  oeeipital  ridf;e8  sharp  behind;  npper 
areolar  spine  Vdvy  long,  rough,  nearly  two-tliiitl^  a8  long  as  head, 

trong  recurved  hoolcs or  serrations  on  the  upper  edge;  lower  pre* 
liar  »|iine.s  strong;  operele  with  a  Jongitmlinal  rib  and  no  din* 
ipine;  lateral  Hue  with  a  row  of  rough  bony  seutelhi,  eaeh  with 
ito  central  spine;  skin  above  more  or  le«8  villonH  or  priekly,  else* 

suiooth.     Isthmus  wide;  a  slit  behin<l  hist  gill;  vomer  with  teeth* 

H4;  A.  Kl;  C.  12;  R  17;  V,  1, 3,    L.  ti  inehes,    Alaska  and  Kam- 

Jcu.    (Here  <lesenbed  from  a  speeimen  in  the  British  Museum.) 

Btflif^muft  PalliiM,  Xov.  Act.  Pf^troi*,  17R't,  riTvl:  Ctfilnfffthfranit  Ciiv.  &  VaL  iv, 
rii<tiicf«ii  (trruif  Tn<«».  M6m.  Ac  81.  Pt^tpr»l>.  Hi,  *i7e<:  CrmtomttuM  dktfraui  Gill^ 
Nat.  Sii«  Pliila.  Ie^oD^  1G5«  itiid  le^(>l^  IH7:  Cvtlu^  dktratm  GiititLur,  ii^  l^,) 

rlsft%Js«*r  (Cuv.  &  V»U.)  S%\\ 
k  bivwu,  with  3  or  4  vertical  bands;  lielly  white.  Top  of  head 
vrbere  rough;  two  strong  nasul  spines;  supereiltiiry  nnirgins  mueh 
wl,  with  a  deep  groove  between  them;  4  preopercular  spines,  the 
exceedingly  long  and  strong,  extending  uejuly  to  the  vertical 
end  of  the  first  dorsal,  serrated  and  eoarsely  toothed  on  its 
margin,  but  without  antler-like  processes;  "oceiput  with  a  very 
'""-rm  proecss  on  each  side'^;  lateral  lino  with  bony  plates^ 
I*  in  A\  binon^  each  with  a  serrated  keel  and  spine;  skin  sub- 
i*above,  with  small  rough  warts;  a  series  of  small  cutaneous  ap- 
above  the  anal.  SuborbitHl  stay  spinous;  vomerine  teeJh 
it;  liithmns  broad;  slit  behind  last  gill  larg*'.  IX  Vl-13;  A.  11; 
,     L.2J  inches.    Bering's  Sea,    (Ui* re  described  from  the  original 

\n  llie  liritisli  MuseumO 

M  ttarijfttVuv.  ^  Va!.  iv^  105, 1829:  Co/fiw  cfaH^ff  OUntLer,  ii,  IbT.) 

mm§ CUms%t«  Proc  Acad. Kttt.  Sci.  PUila.  1856«  ISa :  typ«  Uheottun  hirundo  QhaHL ) 
i      *  tl  wltb  thick,  smooth  skin.    Head  compressed, 

^^^^^^^^^.,  hiillvlMniv.   ^lotitli  KuudljhorizonUil, low;  villi- 
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form  t^oth  in  hoth  jaw8  and  on  the  vomer.  ' 
jire^opercular  spiue  .short,  wtrou^,  with  hii;. .,,.:.  ..j,.  ,. 
uarruw;  ^ilh  in  cm  branch  partly  tVee  from  the  lf;tlitiitiis,  owr  whl^ 
form  a  broad  fold;  a  slit  liehiud  fourth  fcilL  Fimt  dorsal  iritiiit 
margin  somewhat  S -shaped,  lh«  ftrst  two  R|iini»a  elouj;ate«  lhh\ 
ituea  of  nearly  e<(aal  leugth,  and  the  positerior  oiie«  rafiuUy 
vmitruliJ  I,  3*     Pacific,     (Ae^/^,  muooth;  «#>rri»^,  Cotitis*) 

lOfli.  L.  hiriiitdo  GttL 

Olivaceous,  nhaded  with  light  blne^  and  reticti1al<Hl  villi 
red,  the  latter  color  predominating  on  the  head;  - 
oblique,  browin'sh-rcd  bars,  the  ftri;t  tlin^c  ninning  .♦ir*,,  n-.i-  . 
and  dowtnvardK,  the  fonrth  from  caudal  peduncle  backwards  in] 
caudal;  abdomen  orange  brown,  with  pale  simta;  catulaJ  onuifS«)| 
with  yellow  bar«  near  the  tip;  film  with  barM  and  8potA4  of  thhrk] 
iish  nnl;  brea.st  and  ventrals  whitish;  thrt;e  'V  *^  '  *  *  ' 
pcctoral^t;  spinous  dorsal  with  oblicjae  dark  - 
tach  eye  abo%*e,  and  a  light  »treak  forwards  and  dowiiwartl.^ 
Body  elongate,  fusiform^  the  caudal  peilnucle  tdender;  )h 
decurved;  maxillary  reaehing  front  of  orbit;  (lire<^  ** 
of  eiicli  maxillary;  preo[>ercidar  margin  wiU*  ^ 
o])ercle  and  Hhoulder-ginlle  without  Kpinea;  tip|ier  prt^opertrulll 
toug  a8  pupil.  Top  of  head  Hitiooth;  supraorbifal  Hd^esi  little  ^ 
naKiil  opines  distant  from  tipof  8UOiit,    B|>'  •         '    ' 

the  lin-^t  two  rays  much  longer  ihau  the  oil  ^ 

of  head;  soft  dorsal  and  anal  fiUH  rather  hmg;  peetomlfi  t%*arJi 
irotxt  of  anal;  ventrala  to  vent.    Heail  lU}  depth  4^|  tsyt  la 
bead.    1),  I X-1 7 ;  -^V.  15;  V.  1, ;{,    L.  10  Inchm,    SanU  U^rbani : 
extiHimely  h^cal. 

(airani,  Vma.  Ar4uU  Nat,  Seh  I'hiln.  1606, 133:  OlcmnL  U. &Ftoc.  R.  K.  H«ft»J 

C&Uhh  kiiumh  UHiiTller,  Si.  l(JtJ/i 

iUtfMmvtlU  Via. 8r.*ltik.  Xaeuf.  ilntlK  Xfh,  v,  Hi:  tyi»€J  Jr,;. 

Body  mther  elongate,  the  tail  very  t^leuder.     Ji 
preiii£$ed.    Mouth  moderate;  \iltifonii  teeth  on  jaWA  and  vt 
the  pahittoes;  preopercular  aplne^  small,  idinph 
without  8cale«.     A  row  of  enlarged  jV  '    '  ' 
line;  A  Mndlar  row  above  it  at  the  Im- 
ivrcen  ItiifiH)  deuinely  prtekly;  lower  biilf  nf  In 
\iiin  by  tratiAntrse  uiidulatiug  fohW  of  s^ 
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TOTigh  sciilcH,  ciiuHinif  it  to  appear  sharply  and  finely  serrate. 
lemUruiieA  iitiit^^df  free  from  the  istlinms;  a  ilistiiict  »lit  behitid 
IL     Dan*aJ  »pine»H  rather  high  uod  shMider;  veutrals  apparently 
Arctic  seas,    {rfitfka^  Trigla  j  w^'s  appearaacse.) 

Ivaoeoiw,  8f>mewhat  v^ariegated  with  darker;  fins  barred j  aperies 

If9k3' fipots  alorigmde^j  an  oeeUuted  bhick  >Jpot  on  posteriar  part 

iiiOfiH  tlornal.     Head  very  slender;     eye  large,  placeil  hi^^hy  but 

1 1  preoperoular  spines  short;  rnasillary  extending  to  below  mid* 

rtrbit;  ruwal  H[nriea  sharp.     Ventral  tins  rather  short;  peotomls 

ktlttig  to  front  of  anal;  tail  very  .sleniler,  ha  diameter  less  than  the 

isyial  papilla  large.    Head  ^.    D.  IX-t^lj  A*  21.    Alanka  toGreen- 

laiid  Capi^  Cml. 

^nl«iutlt«  Vid,  Salnk*  Xatnr,  v,  lii;  Gilutlirr,  M,  173:  Tri^lopa  plfmroBtlciut  Cope, 
X;il.  »iu.  PUiL  IH(>5.) 


,Pjrw«  AcaiL  Nat*  Sci*  Philit^  1854,  130:  tytM5  Leptocottujt  ammtHn  Gn\,) 

ty  elongate,  depre^n*.**!,  eovered  with  perfeetly  HincMjtli  skin.     Head 

^"il,  oblong,  not  very  bix^ad,  without  cirri  j  lower  jaw  inchidedj 
[jital  «tay  naiTOw;  teeth  on  jaws,  vomer,  ami  palatine;}.  Gill- 
miien  rather  narrowly  J oineil  to  the  isthnnm,  not  forming  a  fold 

itf  ft  «lit  behind  fourth  gill;  preo[>ereular  spine  strong,  with  two 
^IG6  jMJintfi  hooked  upwards.     Dorsal  Ibis  si^parate;  the  npinous 

short  and  eimall^  entire;  ventrals  I,  4.    Pacific  coast,    (^i^rro^, 

f|  jeorrwCf  CottUS.) 

!«•  «rtiii>lni«  CJra. 

*    *>live  alwive,  becoming  abruptly  white  and  silvery  below; 

i  J  y;  peetoral  tins  creamy  yellovVj  with  live  or  six  blaek  eross- 

spinonH  dor8al  du8ky,  with  an  ink-like  blotch  on  tip  of  last  rays, 

obliqae  white  band  below;  soft  dorsal  dusky,  with  .several  ob- 

fUiud8;  eamlal  banded;  vontrals  and  aiuil  plain.     Headlong 

^i^-.^edj  mouth  large,  the  maxillary  reaching  beyond  eye;  inter- 

broail,  scarcely  concave;  ua^al  spines  concealed;  top  of 

flaUi^ht  eov^ered  with  rugose  .skin;  upper  pn^ipercular  spine  with 

lit  Umv  i^pinulea  hooked  upwards;  ttuborbitid  fetay  slender,  not 

1^  preof)t*i'cle ;    eye  ver>'  amall,  less  than  interocular  width,  TJ 

I J  Literal  liu<>  complet*';   skin  everywhere  smooth;  no  pricklei* 

Dorsal  i^piucNi  very  alender  and  low;    pectorals  reaching 
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vent;  venirals  half  Tray  lo  venl,     Uewl  3  ha  leogth; 
Vir-17;  A.  17;  V.  I,  4,     h.  12  melics.     Katlmk  tr   -^ 
where  very  commou;   the  luoHt  aUuudant  of  the  <  f 

Coai<t-. 

(Oirftrd,  Pruc,  AcaiK  Nat  8d.  Phlla.  IWVI.  VM;  Gir»rd,  U,  S,  PiMt.  R.  B. 
60;  CtfHtHdetmiv-hthjf^  urnutiH^  (j\{u\ht!^v,  ii»  171.) 

S74*— lIEIfllLCPIDaTirfl  CiiTt«r. 

( Tew MinHtt  Rich artlaon:  Cat ifmlejridaitu  AyTi»^ 
(Cuvier,  RJ!^d<»  Anlm,  ^d*  2d,  lH21>i  typo  0>ttus  htmihjtidiiimM  TtlmiOA.) 

Body  with  two  broad  bands  of  rough  scale  like  ptatea  on  < 
GUI!  alou^  the  side  of  the  back,  one  along  the  lateral  Uni!^  tJiifl 
bandM  meetiog  anteriorly  in  front  of  do!*«alf  >^ 
l»er  and   posterior  margins  free;  ^kin  othen^ 
Villifonn  t4H)th  on  jaw8,  vomer,  and  palatinefi.    Bniuchio#ite|;« 
small  slit  behind  fourth  gill;  gill  meiubnuie^  JoiiknI  lo  tlie 
sometimes  forming  a  narrow  fold  acroH8  it;  pn 
stmng.    Dorsal  tins  connected,  the  firnt  long.  ^ 
ginate,  the  first  three  spines  shorter  than  thoae  which  follow | 
I,  4,    ^orth  Pacific,    (^^r,  half;  hntdvru^f  scaled.) 

a,  Gi^Uy  immaculato, 

lOTIT,  H,  $|>iii0iiiiS  ( Ayr(»8)  Grd,— Caft/^fM 

Brown,  mottled  and  obsrarely  barreil,  ofteu  tin;:ed  willi 
hejid  nsiially  with  bricki-ed;   flns  all,  except  ireutrn^-    ''^' 

_bhicki8h  and  reddish;  skin  joining  bones  of  jaw»  ' 
fiiitish,  immaculate.    Body  rather  elongatef  depress^ 

"somewhat  concave  between  the  oeeipUal  Hdgesf    Iwti  hL 
ridges  behind  upper  posterior  margin  of  each  orbit;  top  mi   ur*J 
ored  \virh  loose  sktn,  and  with  thick 'Set  mtiootu  tulie;^;   iit| 
space  narrow,  concave,  half  diameter  of  ayej  pivoin^rde  wit 
shortish,  diverging  spines  above;  fleshy  slips  above  o] 
posterior  part  of  eye,  and  at  occiput ;  a  1  ■      **     - 
and  1  on  lower  jaw;  man^*  scales  on  »idefi 
not  scalyi  thin  and  lax;  dorsal  baud  of  sralen  witii  about' 
its  widest  part,  anteriorly  much  wider  than  tho  spui 
the  lateral  band;  iHthmus  rather  ►  '      • 

a  fold  across  it;   dorsal  fins  eon^:     i 
Uie  higbest  about  two4hirds  tho  height 
head;  first  dorsal  spine  about  half  as  1* 
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1,  shortish,  about  reaching  vent;  flistane^  from  spinous  clonsal  to 

ut  greater  tlian  length  of  pectoral,    IleMcl  3;  depth  5.     D.  Ill,  VIII, 

A.  10;  V.  I^  4;  Lat.  1.  GO.    L.  10  inches.    Coast  of  California,  in  rather 

t^^4^p  ^TOter;  seen  by  us  only  about  Monterey  and  San  Francisco. 

(  CT^i*ft'.ilr.pidotuJs  apimyMtis  Ayn^a,  Pnto,  Cal.  AciwL  Kat,  Set  i,  76^  1855;  Ginird^  Proc. 
t.c?<tct  Nat.  8ei.  Pkila.  Itm,  134  j  Gitard,  U.  8.  Pno.  R.  R,  Surv.  Fiih.  68.) 

^§«  II.JordaQi  Bean. 

Tliroat  and  belly  pure  white;  upper  parts  brownish,  with  wavy  darker 

ti  s-    Dorsal  band  of  scales  with  but  4  rows  in  its  widest  part.     Eye 

i»*i    long  as  snout,  4  in  head,  the  short  diameter  equal  to  interorbital 

lB^|>^ee;  maxillary  extending  to  below  middle  of  eye;  top  of  head  corru- 

1 1511 1  c^d ;  distance  of  sjiinous  dorsal  from  snout  equal  to  length  of  j>ectoral; 

ftrmt;  dorsal  spine  as  long  as  maxillary;  longest  dorsal  spine  2^  in  head; 

[>eot:4)raI  reaching  anal ;  ventral  nearly  or  quite  to  veut ;  a  narrow  fold  of 

I  afeiii  across  isthmus.    Head  2§;  depth  4^.    B.  Ill,  VIII,  21;  A.  17;  V. 

I  li  4,     L.  13  inches.    Uualashka. 

C&c%an,  Proo.  U.  8.  Nat,  Mhh,  16S1»  15:{,) 


««.    B<%Uy  covered  with  amaU  black  apota. 

lOffeH.  ]],  traeZitirus  (Pallas)  GUuther. 

<->livaceou8  or  reddish,  more  or  less  mottled  and  barred  with  darker; 

t»t^ll^'  and  lower  parts  pale,  profusely  covered  with  small  blackish  spots; 

i  uuk  all  more  or  less  speckled;  skin  joining  bones  of  jaws  finely  spotted 

l^'^th  black.      Body  robust,  not  depressed*      Head  large;  interorbital 

^l>ace  deeply  concave,  its  width  §  diameter  of  the  large  eye;  occipital 

'^^ «:«-*«  low  and  broad;  bones  of  top  of  heiui  extremely  rough,  naked; 

^^iiU  ra4Hating  strife,  but  without  spines;  small  tlaps  over  posterior 

PU-rt  of  eye,  at  occiput,  over  oi>ercle,  and  on  cheek,  maxillary,  preor- 

'^•tal,  niandil>lc,  and  tip  of  snout.    Skin  thick  and  firm;  gill  membranes 

"^^tning  a  slight  fold  across  the  isthmus;  upper  band  of  scales  of  about 

I       ^*ows^  narrower  anteriorly  than  the  interspace;  first  three  spines  of 

■'^^^r-Hal  about  equal,  lower  than  those  following;  soft  dorsal  high.    Head 

'5f  ;    clepth  3J.    D.  Ill,  VIU,  19;  A,  15;  V.  I,  4;  Lat,  1.  OL    K  18  inches. 

l^^Hka  to  Ban  Francisco;  abundant  in  Paget  Sound;  a  much  larger 

^^  than  n,  ftpinosu^y  and  readily  distinguished  by  the  spotted  belly. 

^,^^^*Htma  htmilepidotuB  Tiles.  M^ra.  Ac,  Pcrer»b.  iii,  *2li2,  1801:  CottHs  trachuru^  PalltJs, 

I  V^^I5r.  ROSA  -A»iilt.  iii,  138,  Idll:  Ilemikpidotui  tiletii  Cuv.  Sc  VaU  iv,  iJ76,  1829;  GUa- 

'       ^^''.   J  I,  17:h   Htrjinian  vrntticoHus  EacliBcboltz,  Zool.  AUns,  3d  Hoft,  14,  t,  13:  Temniatia 

'•*''tfj(i«i  Rii>li.irtl*4i^iiif  Fauna  llor.'Auier.  Fi»h.  1S30,  59:    Hemilepidottut  gibhsi  GUI, 

*^^^-  Ac4wi.  Nat.  8ci.  Phila.  I8<i2,  13.) 


I 
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(Bcttn,  Proc.  IT.  9*  Nat.  Mu».  ie7$>»  354:  typ«  MeUHf*  pifpiHa  Bnto.* 
Body  moderately-  elongate.    Head  broad,  deprr       V  - 
nakod^  with  several  cutaneoiLs  Iiap8;  jawR,  v<iiii. 
bandti  of  villiform   teeth:  preopercuUir  Hpinoti  tiimplQ,  ratlier 
gill'inembraiies  broadly  couuected,  free  from  the  iHtlimtits;  ii  silt ' 
tbe  last  gill;  a  narrow  luud  of  ctenoid  8caU'>      '  ' 

nieetiug  in  IVoiit  of  ilursal;  a  few  prickles  ou    i  i   ^ 

and  some  small  dermal  tlupH  oti  sides;  nkiu  otherwiae  ual. 
ex)nueeted^  the  spinoris  doi*2$al  long,  not  emargiuule;  iiectornU 
veloped,  the  ray«  all  simple;  ventrals  very  long,  I,  i,  I  he  hi 
of  the  ray«  arine«l  with  »tii!'  tsetie;  pyloric  caM*4i  G;    nu  .*. 
Alaska,    (/«i?^^^^/t*  a  loiterer;  rvmaimng  in  tsbiiUow  iiools  ii«  tba  i 
recedes*) 

I  too*  M.  pnitilto  IWun. 

Grayish   brown,  with  darker  bandn  and  varioiiit   itiotti 
gra^i-sh,  with  round  while  spot«;   thi»  all  nmeh  m'»tt^  ' 
Xiisal  «pine^  obtUiH*;  *2  spines  above  posterior  {wirt  of  ^ 
the  vertejc,  the  la«t  four  with  »hort  fllamentiw    VentniU 
longer  than  pectorals,  extending  to  the  seventh  anal  : 
4;  depth  2]$,    D.  Xll,  20;  A.  17;    T,  17;  V.  I,  4.     L.  7  iDcue;.. 
PauFn  Ishmd,  Alaska. 

(Bcau,  Froc.  U.  S.  Nut.  Maa.  1879,  354.) 

»Ta.-SCOitP^.^lC:ilTHVII  Qtrmnl, 
(Girard«  PrcH3.  Acad.  Ni»t.  Sci.  PhUa*  1854, 131:  type  liemitrijtirrus  iii««rm^r .»<.••  At 

Boily  rather  robust^  covered  with  smooth^  thick  nkiii 
somewhat  compressed,  its  upper  surface  rugose.    Mouili  rotliitf 
with  vilUform   teeth  on  jawH,  vomer,  and   i    ' 
broadly  uniU*d,  free  from  the  i^thmut^;  a  luiv.      --- 
preoperetilHr  opines  email,  simple  ;  sptnoiijit  donuil  ti 
gtuate^  but  slightly  depressed    near  ttii  niMdle^  tlie  f^i 
lUiorter  than  tho8e  immediately  following;  v> 
large.     I*adfic  Oeeau.    («r/u/»7ratiN£,  Scur|Meii 

llOl.  $f.  iiiannoratit«i  (Arn^»)  Ord. 

Olive  brown,  thickly  mottled  with  dark  blotches  atid  : 
reticalated  with  different  shades  of  green  and  browtj ; 
r,  dark,  vertical  blotcheH,  of  which  two  are  \\Ui\ 
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^Kt^do^tlie  fins;  belly  livid  bliiiali  or  green,  rcticiitatetl  witU 
^Kve;  thii  ijroiind  color  is  exceeding^ly  variable,  rau^inj?  from  cherry- 
^^tl  (o  jKivtMi;  lip8  blotiiliCMl  wi(li  wbite;  fins  all  inoro  or  lestM  barreil; 
^B«h  anrt  membranes  livid  bluisb.  Top  of  head  rugose,  without  spines; 
^Htt?ix>r1iittil  space  concave,  narrower  than  the  large  eye;  a  fleshy  !lap 
^Hi  middle  id'  8noat,  and  one  ou  end  of  rnaxtllary;  Hupereiltary  cirri 
^Bi^,  more  than  half  diameter  of  orbit^  laciniate;  upper  preopereular 
^Hine  rfiorti  Rtrai;^ht,  about  half  diameter  of  eye;  suborbital  stay  very 
^BcMil;  ttiaxillary  ext^^nding  to  beyoud  eye.  First  four  spines  of  dorsal 
^K'  T.  »hort(5r  tlian  the  fifth;  dorsal  fins  scarcely  connecti'd  at  btise; 

^ki^  .  ,.j-  shortish,  not  rc*aehing  anal.  Skin  thiek  and  leatliery,  with* 
^nl  prirkles  or  cinl  Ilead  3j  depth  4.  Bye  0  in  head,  B,  Xl-18; 
^KlS;  P.  10;  V.  I,  5;  I/at  L  (pores)  >();  pyloric  cojca  about  30;  ver- 
^Bbrse  15  4-2L  L*  30  inches*  Puget  Sound  to  San  Diegoj  vt^y  abun* 
^■llit.  The  largest  of  our  CoitiiUtj  reaching  a  weight  of  10  to  15  pounds. 
^H||i7iHtif!fijiiiTiif  mfirmomliui  Ayrm^  Proc,  Cftl.  Acadt  Sti.  IH54»  4;  Ginwl,  U.  S.  Pac 
^Fll.  6orv.  Fink).  04;  UUuther^  ii,  1^.) 

^P  ST?*— OI^I44arOTXr$  Oiranh 

^V  (CtitiorettHH  at)d  Blenn'woUti^  GilL ) 

^^Blninl«  Vrxn:.  Aoatt  Nut,  Sot.  Phi  la,  IBHG,  i:i3;  typ*^  OUffoctitiHn  macHloitm  Q\t\KvA.) 
^KSody  rather  elongate,  the  skin  smooth  or  provided  with  some  small 
^^^Kly  e^^lcs;  preopercular  spines  shorty  simple  or  furcate;  small  ten- 
^BSi^s  on  heml  and  anterior  parts  uf  body;  gill  inernbranes  broadly 
^■llited,  free  frutn  thi^  isthmus;  a  slit  behind  fourth  gill;  dorsal  sjnnes 
^■iMiderf  the  fin  short  and  not  emarginate;  nnal  papilla  large;  ventrals 
^ft  Si  or  I,  4.  Small  fishes  of  the  Korth  Pticific,  inhabiting  roek-pools 
^fttireen  lidermarks.    {okiyat;^  small;  xinrnt:^  Coitus.) 

^B  •  ith  iliHiiuct  liit**ni!  ck<n  ;  the  ht^ad  uarmw  autm-iorly, 

^H  ^  with  unl>iMldi*d,  pHckle-lik^^  scalea,     (Cfifi^i^^llita  GUL*} 

^Bl03l.  0«  itnuliM  It  id. 

^Boilv;«c!eotis,  ranch  mottled,  and  with  nunjerons  small  black  and  white 

^Eot^;  HlKJUt  five  Irregidar  darker  bars;  a  dark  bar  at  base  of  caudal; 

^Btf  uTl  spotti'd;  cirri  very  numerous,  mostly  whitish,  giving  the  flsh  a 

Hpioony  appeai*ane«  in  life.    Head  narrow er  anteriorly  and  nither  pointe<l ; 

ijnfMitli  wtfJi  lateral  cleftj  the  maxillary  reaching  lK\yond  pupil;  band  of 

paK'^tin*'  t«!eth  short  and  nariY)w;  eye  large,  5  in  hc^d,  ahout  (wice  the 

MMtU  «f  tlie  deeplj-'groovod  interorbital  8imc4>;  nasal  spines  distant 

^■aHiTpKN;.  Acad.  Kat  Sci.  Phila.  1681,  IGG:  iyi^  0UQ9f^iiiii§  aaaUt  Onl,    (CtiituBf 
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Avon  50oat:  preopercnlar  spiDe  sbort,  btfnrcate;  cnuiiiim  plane  t 

Tj^yter  |iart  of  body  mesially,  covered  with  minate,  imbedded,  m 

'hrk-a;etl«  pectinate  scales;  anteriorly,  small  curi,  mostly  bifid  or 

tAke  ibe  place  of  the  scales.    Head,  especially  above,  with  very 

$i5uiUir  cirri ;  a  fringe  of  cirri  on  edge  of  preopercle.     IXH«aI  fin 

ci^ou$.  rather  low;  pectoral  reaching  past  front  of  anuL    Analf 

ver>-  large.    Uead  3i;  depth  4J.    D.  IX-17;  A.  14;  V.  I,  3;  P.  J 

r  inches.    Coast  of  California;  abundant  in  roek-pook  from  Moi 

southward  to  Lower  California. 

vGnl.,  Proc.  Acad.  Nat.  Sei.  Phila.  1857,201;  Girard,  U.  8.  Pac.  R.  R.  Sanr.  F 
CtntridermichthifH  ana'ia  GUnther  ii,  171:  Cottiu  criniger  Gfinther  ii,  522.) 

M.  Skin  witliout  scales  or  prickles.    (Oligocottus,) 

llOS.  O.  maculOSUS  Grti.—Johnny. 

Usual  color  reddish  brown,  varying  to  gray,  intense  green  or  ci 
acconling  to  surroundings,  the  vivid  colors  developed  io  the  pn 
of  similarly  colored  alga3:  fins  all  barred;  belly  usually  livid  bh 
greenish;  lower  side  of  head  with  white  mottlings;  northern  8]iec 
with  an  ocellated  black  spot  on  front  of  spinous  dorsal.  Head  sl< 
narrowed  above,  the  snout  rather  pointed ;  maxillary  reaching  pnpi 
of  head  with  several  scattered  cirri ;  a  few  on  sides  of  head,  no 
edge  of  preopercle;  eini  on  lateral  line  anteriorly  and  on  front  of 
also  OQ  base  of  si)inoiis  dorsal.  No  scales  or  prickles  anywlieiv 
opercular  spine  forked.  Front  rays  of  anal  enlarged  and  parti, 
tached  in  cf;  anal  papilla  large  (in  J);  lUM'torals  ivaching  w«»ll  In- 
front  of  anal.  Uoad  35 :  depth  4i.  D.  VllI-lC;  A.  12.  L.  :\  in 
San  Luis  Obispo  to  Alaska,  exceedingly  abundant  noitliward;  oiirn 
smallest  of  marine  Coitida. 

(Oiranl,  Pnu-.  A«ad.  Nat.  Sei.  Phila.  l^oC^,  ir>3:  Girard,  U.  S.  Pao.  R.  12.  Sun. 
56:  CcnfridennUhtJufii  maculoifus  Giiiither,  ii,  171.) 

aa.  Month  with  very  litth-  lateral  ch*ft;  the  head  globoid.     (BUunh-ottM/i'  Gill.) 
1101.  O.  £rlot>icep<«  (ird. 

Dark  olive,  with  obscure  darker  cross-bars;  first  dorsal  with  2i 
streaks  above;  fins  generally  barred  with  greenish,  orange,  or  h 
cirri  mostly  black.  Body  little  compressed;  bead  t»xtremely  :«Uort 
blunt,  narrowed  above,  nearly  everywhere  convex.  ^Mimth  ante 
short  and  broad,  almost  without  lateral  cleft;  lower  Jaw  shortest;  1 
illary  reaching  i)ast  front  of  the  small  eye;  interorbital  si>ace  veiy 


x>€.  Acud.  Nat.  Soi.  Phila.  l&ol,  IGG:  type  f^Uffocottut  jfoHwyt  Ori,    { 
•0 
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;  gn>ovcd,  uboui  iiM  width  of  eye;  preopercular  Kpiue  with  a  single 

^  Uirned  upwanU;   top  of  lit5iMl  with  two  series  of  cirri;  Done  on 

.  iif  lieiMl,  except  a  few  on  upper  part,  of  operclo;  a  series  of  cim 

anterior  half  of  lateral  line;  skin  witLout  scales  orprickles;  \\ec* 

ivaching  beyond  front  of  anal.     Ilead  3^;  depth  4^.    D.  lX-10; 

J  V.  1,  3.     Northern  rt|>eGimcn8  are  larger  in  Hize^  with  paler  and 

variegat4?<l  coloratitm  and  red  riiarkinga;   the  d<>r8al  has  one  or 

more  mys,  the  preopei*eular  epine  is  stronger  and  slightly  hooked 

woftliif  and  the  operele  has  many  more  eirri  above  than  in  the  south- 

fornu    Pacific  coast,  from  Monterey  northward  to  Kodiak;  in  rock- 

MiU;  rather  rare. 

^Ininl,  V,  &.  Pac,  R.  B.  Surv.  Fi»h.  Id5d,5d:  Cmtridermidiih^t  ffloMcapn  GUatbor, 

SI'S.— BLEPSIAS  Luvicr. 
(PtrapHs  Uennett:  HMooottttM  (SilL) 
iivlfr«  Rftfirnf«  Animal,  \^i^K  ed.  *2«l:  typn  Trat^hintm  drrhosun  PaUn*,) 
iQejid    and    body  compressed;    skjii   hispid  with  stiftlsh  rilliform 
kle^,  Hometimes  with  definitely  naked  area^;  snout  and  chin  with 
U  nitber  long  barbels;  tnouth  small;  t^^eth  villiform,  on  jaws, 
upr,  and  palatines;    preopercle  with  two  short  blnnt  spines;  gill- 
Bmbranefi  free  from  the  isthraun;  gills  four,  a  slit  behind  the  fourth; 
of  head  with  bony  ridges;  suborbital  stay  narrow;  fli'st  dorsal 
,  elevated  In  front,  the  spines  slendei';  se<*ond  dornal  hirge;  anal 
Hilar,  lower;  ventrals  very  short,  I,  3;  pectorals  long.    Paeiiic  coiiat* 
1  old  name  of  some  fish;  from  ,^Arira>,  to  look.) 

I  S|tit)aiH  dofitid  emarj^ttmie;  mXt^n  with  naked  areas. 

1#J.  R*  eirrltofiuii  (^  Pallas)  GUnthvr. 

I  Dark  olivaceous,  sides  of  back  with  four  to  six  vertically  oblong  black 
itdiefl  edged  with  paler,  not  reaching  nearly  to  lateral  line;  belly  and 
areas  t»n  sides  whitish;  Tdaek  bands  radiating  from  eyes;  fins 
with  large  pale  blotches  and  dark  spots;  caudal  with  light  and 
bar?i;  ventrals  plain;  a  small  white  spot  on  front  of  spinous  dor- 
6tipi*aoeular  ridges  well  developed;  interorbital  space  concave, 
two  low  ridges  extending  baolvwanls  from  nasal  sjMnes,  diverging 
ocycipital  ridges;   the  latter  large,  partly  internii)ted;  sulior- 
Ibiy  conspicnous;  temporal  ridge  present;  maxillary  reaching  to 
and  middle  of  pupil;  snout  with  tlve  barbels,  chin  witli  six,  the 
about  as  long  as  the  eye,  which  is  ^S  in  head;  a  small  cirrus 
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jn  e;icli  interorbltal  ridgl^;  Interorbital  s|»;n^  -  ^ 
\r\th  three  or  four  puUs  well-il4^fine<l,  uake<l  anu.-s  bi  ii 
two  anterior  inttcU  the  largest;  behiud  tlmm  a  long  i 
thi*  lateral  Itrii^,  colored  like  the  resit  of  the  liody;  Hmf  four  ft( 
doT-^al  eh*vattHl,  §  to  J  length  of  1k*jk1;  tlii^  fifth  lit  " 
hrant*  deeply  tioleheil  between  the  fifth  t«[iirie  aii!..  ,iii 
h)iiger  than  the  ooe  before  it;  ventrats  aft  loo;:  a«  i»yis;  ]ic*4rronil 
ing  much  beyond  front  of  anal ;  tlrat  rays  of  nolt  dttrsal  sliu 
others  gradually  lengthened  to  ne4ir  the  hwt,  the  bi^^ 
the  dorsal  &pine!4;  eatidal  longer  than  head*  Head 
V,  111-23  5  A.  20;  P.  12;  Lat.  L  5(>.  L,  C  inehen.  N* 
to  San  Franei»co. 

IVj  375,  \&2'J]  Ollnther»  ii,  KVi;  SjUMiubn 

aa,  SiMiiottB  doraal  not  i<m£irju(iaiiti» ;  tio  uuked  ai'ttHJi* 

1106.  B.  t>ilobii0  Cnv*  &  VaK 

Olivaceous,  paler  below;  dorsal  reffiow  wirti  i-Ti  hlii^k  \mT%  i 
one-third  the  diKtance  to  the  lateral  lltie,  luid  Mottiewbat  c&at 
the  finn;  eandal  with  a  black  bar  at  baiM*«  othi^wiite  plall)^ 
and  anal  blotched  with  black.  Body  shorter  ami  «1i 
cirfhostt^,  with  thicker  caudal  pciluncle  and  heaviex  . 
Ies8  tirin;  8nout  i^hort,  obtuse;  iuterorbiral  ^piiici!  visij  wifl^ 
half  mder  than  the  8iuail  eye;  short  oc3cipltal  ritlise^  pi. 
several  blnntisli  tubercles.    Mouth  tu'oad,  obti 

ing  impil;   teeth  small,  distant;   barbels  an  a,     ,,....      l\ 

body  covered  with  prickleH^  larger  and  btvinfer  lliati  In  riiri 
naked  patches  on  boily;   tins  le^  devdope^l  tbnti  in  cif 
five  or  »ix  spines  of  dorsal  subeciual,  the  laat  thnse 
pectorals  longer  and  much  bixiader  than  in  cip-rhoBun^  i 
anal  niyi  ciindul  ^sbortf  much  shorter  than  heiMl«    11.  i 
10b    CoaK^tH  of  Alaska  and  Kamtschatka;  the  siiecimeQ  he 
from  Kodiak« 

iCiiv.  d.  VaL  ir,  STU^  ier2*J:  Ptropu^  bilohun  Bittmetl,  llAec 
GTiutlic'rf  n,  tr>3.) 


899«-If  ArTICIITIiTB  Otranl 
(Oiraril,  U,  S,  Pac,  R,  R,  Burv.  FteU.  I85ef.  lis  %y^  J3f«gMi«. 
Body  rather  elongate,  €ompre«$edf  bttt  not  ele\ 
covered  with  short,  clo^>»et,  villilbrm  pricklt^.      {%\\ 
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*4,  tlu>  cheelCH  aubvertical;  orbital  ring  mucb  elevated  above, 

al  blunt  protuberances  behind;  iinpe  much  dGi}it?8scMl,  with 

\\m»q  uf  the  dorsal  fin  rising  abruptly  above  it;  mouth  small;  teeth 

iw»,  vomer,  aud  pulatities;  pre.opercle  with  8inull  bhintish  spines 

I*;    ijill-menibniaes  broadly  united   to  tJie  iHthinua;   a  slit  bebiud 

th  gill;  bruurbiostefjals  0;  tirst  doi*sal  falcate?,  the  spines  veiy  ilex- 

tlic  anterior  much  elevated,  mueli  longer  than  he^iil,  the  poNterior 

ly  itborteticd;  ^ecoud  dor^^al  loog  and  rather  bij^b;  anal  Hu  similar 

>nd  dorsal,  but  shorter  and  lower;  pectorals  moderate;  ventral^ 

well  devidopud,  nearly  a**  long  tv*  bead.     Pacific  coast.     Small 

I  of  Kin^ular  ajipearance.    (vw/inj^,  sailor;  ix^tn;^  fish;  in  allnsioii 

be  development  of  tlie  first  dorsal  Ud*} 

I.  H.  oculofHiiclalttiK  Grd. 

Iraytsb  above;  sides  with  dark  niarblings  and  obscure  dusky  bands; 

eonKpieiKMis  black  band  tbmugb  the  eye  and  across  cheeks ;  first 

Eldackish;  other  fins  barred  with  light  and  dark;  ventnils  plain* 

piiliiry  reaching  to  opposite  pu[nl;  eye  very  large,  longer  than  snout; 

I  lipinen  conspicuous,  curved ;  maxillaiy  and  edge  of  preopercle  with 

I  cirri;  orbit  with  a  branched  cirrus^  as  long  us  pupil;  the  narrow 

litol  space  decjily  channelled;  supraocular  ridge  posteriorly  with 

il  tol>erc)es;  2  com  [pressed  tubercles  on  cjudj  side  of  first  dorsal; 

pit  at  na|>e,  extending  under  origin  of  first  dorsal;  spinous  dor- 

:»tli;  ra>H  of  soft  dorsal  and  caudal  roughened  with  prickles; 

rapines  nearly  twice  length  of  head;  ventrals  J  length  of  head, 

itlHirlcr  than  caudal;  pectorals  long*     Head  3j;  depth  3 J*    D. 

I{  A.  10;  P.  14;  Y.  I,  3;   Lat.  L  41.     L.  C  inches.     Pacific  caa«t, 

iPmnciscG  to  Unalashka;  chietly  northward. 

t  ovHh/aMciaUt  Oimnl,  Fnic.  AcimI.  Nat.  i!5ci»  PhiU.  1857,  20'ij  GUtither,  li, 
»i<bneiv  telith.  ncitruge,  v,  VMX) 

S90.— BlIATIPIiaCOTTtr^  GUatb<^r. 
r«  Ajui.  KAt  Hrtit.  xiv«  36^^  1974:  type  Rhamph4>coUHM  riehardHoni  QUntlier,) 

Kly  sliort,  elevatetl.     Head  very  large,  its  greatest  depth  greater 

tliait  of  the  body;  skull  with  2  stmng  l>ony  ridges  firom  above  tbo 

'    tii*  eye,  continuous  witli  2  large  occipital  ridges,  le^iving  the 

.ii  space  and   middle  line  of  the  top  of  the   head   strongly 

ve;  anotit  8len<ler,  narrow/ and  abruptly  protruding;  mouth  very 

[>w,  n-Bhaped,  its  gape  longer  than  wide;  teeth  vilHform,  none  ou 

|T<imer  or  palatines;  gill  opening  con  lined  to  the  region  above  th© 

Bull  Nat.  Mus,  Ho.  IG 46 
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base  of  the  pectorals,  the  membranes  below  completely  united  to  tiie 
shoulder  girdle  and  kthmuH;  apparently  no  slit  behind  las^t  gill;  a 
stout,  strjfglit,  preopercalar  spine;  nasal  Bpines  present;  no  other 
spines  on  head.  Skin  everywhere  on  head  and  body  firfn,  imniuvatOe, 
densely  eo\^ered  with  stiff  bifld  or  trifld  spinous  prickles;  bptnuo^  dor 
sal  very  small;  pectortil  with  procurrent  base,  {fia^n/'tt^^  snoatf  xcnro^, 
Cottiis.) 

lias.  R.  ricUEErd»0itl  Gtbr. 

Brownish,  with  0  or  8  obliqne  black  bands  mnnin^  downward  and 
forward;  a  white  bar  below  eye;  a  dusky  bar  at  baae«  of  pectorulss  ftfid 
ventrals,  the  fins  otherwise  plain.  Head  hard  and  bony,  nearly  »« 
long  as  rest  of  body;  snout  ratlier  longer  than  eye,  which  is  of  mod 
enite  size,  and  with  partly  v^ertical  ninije;  maxillary  extending  to  ftont 
of  eye;  suborbital  stay  strong;  pectorals  long,  reaching  tips  of  leutrals 
and  past  front  of  anal;  ventrals  long,  their  rays  prickly.  Ileiicl  2; 
depth  2.  D.  VII-14;  A,  7  or  8;  Y.  ctu  I,  4,  L.  24  inclies.  Nortbera 
seas.  Three  specimens  known;  the  one  here  described  from  Bering 8 
Straits;  the  original,  said  to  be  from  "Fort  Rupert'';  a  third  recHitl)' 
obtained  by  Mr,  Lockington,  from  the  stomach  of  a  Sebafitotiett^  at  Mon- 
terey. 

(Gttnthor,  Ann.  Mag.  Nat,  HSat  ativ,  370,  1874;  Bi^jui,  Proc.  U.  S.  Nat.  Mtit.  18SI, 
2520 


Family  CVIII  (a)— AGONID^.* 

{The  Alligafor'fiHhes,) 

Body  elongate,  or  more  or  less  elevated,  angular,  covered  with  2thoni 
eight  longitudinal  series  of  large  bony  plates,  which  form  a  coat  of  mwl; 

•The  foUowing  genera  anfl  species  of  this  ty|>e  hiivts  Xieen  dc«cribrd  from  K^^' 
chatka  and  the  Kurik^  Istauds,  and  will  doubtlosi  be  foand  on  our  Alftskaii  cuvt^ 

HYPSAOONUS  GiU. 

(Gill,  Proc*  XJ.  S,  Nat,  Mns,  1861,  259:  type  A&pidopkorms  ^u^dHfiymie  Cwr.  St  Vat) 

Body  eomprossed  and  elevated,  its  d'^ptli  groat'Cr  than  li^ngth  of  lirad^  more  tft*" 
one-tliird  the  body;  head  amaU,  8pparat«»d  frwrn  ihv  hum*  of  th<'  <1or»aI  by  a  rnyd**? 
nuidial  dt?jire«sioo ;  top  of  lu^jid  vt^ry  nuoveu;  mouth  U^rmiual.  the  jawci  aboot  e«itial* 
no  vomerine  teeth;  gin-inembraneH  undescribrd,  probably  free  from  ietbnitw;  do^* 
belaj  scales  lari;e,  not  very  rough,  most  of  them  estriati?  and  armiHl  willi  a  centfw 
npine  or  tubercle ;  dorsal  spines  strong,  the  first  surrated ;  pectorahj  shortp  pttKJttrJ^o** 
ventrals  dmaU.    {uipty  h\\rh;  JgonM.) 

J7.  quadrUsyrnia  (Cnv.  &.  Val.)  Gith 
Two  horns  above  eye  and  2  above  oooiput;  interorbital  Apace  nearly  oi 
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testernally  entirely  bouy,  tbe  plates  often  spiooiis;  eyes  largo,  placed 
|i;  soliorbital  stay  ciiira^8in<^  the  cheek;  mouth  termiyal  or  inferior; 

Iwlt*  ofu^n  present;  teeth  small,  in  villiform  Viands,  on  the  jaws,  and 
^n  on  the  vomer  and  palatines  also;  gills  .'ij,  no  slit  behind  the  hxst; 

idubraochiaB  very  large,  asually  extending  down  the  inner  side  of 
iopercle;  gillrakers  suiall;  gUl*uieinbranes  united,  free  or  joined  to 

|e;  i  otnAll  epines  above  siicvnt;  dornala  wen  aepiirAted.     Head  t3|;  d«?ptb  3.     P. 
«;  A.  Ul;  LaU  I.  3:1.     Kamtachatka,     (GUnther,) 
i»jfiidophQFU9  quudrioornijf  Cuv.  &  YaL  iv%  221^  1829:  Jgonu9  quadricornia  GiinthGT, 

HIPPOCEPHALUS  Swainson, 

RrainsoD,  Clruss*  Fish.  &c.,  1839,  272;  type  AMpidophorwi  nupm-eilia^wt  Cuv.  it,  VaL) 
limiy  nioflenit^Iy  elongiite,  comprosaed,  the  head  depressed   at  tbe  napo;  dorsal 
tptneM  Mtnrin^,  the  tir^t  iiiHerted  close  behiod  the  nape;  dorsals  weU  e4.^pArated;  jawa 
i>«lQa1,  or  the  lower  t^Ughtly  the  ]ou;j^er;  breast  granulated;  gUl-membranes  not  dd- 
Bcribcd,  probably  free.    (tararoS,  horse;  HKpakrf,  head.) 


S,japon%cH9  (Panaa)  GiH. 

YtdlctwUh  broirn,  the  body  banded  and  the  fins  Tcitb  dark  lines.  Top  of  head  not 
ttifj'  rough;  a  Oat  triangiibkr  prominence,  directed  npwaM  and  ontward  al>ove  each 
eye,  conecaling  the  eye  when  viewed  frtim  above;  2  spines  above  the  snout;  snbor- 
bitaJ  with  2  or  3  spineHy  one  of  theni  with  a  barlH'l;  gtilmrbital  stay  broad,  gibbons; 
burlicls  woiull ;  bony  plates  rough-<itriate,  pyramidal,  the  center  raised ;  ventrals  half 
••long  a<i  prclorals;  dorsals  separated  by  a  npaee  greater  than  length  of  either;  Ona 
•U  very  niugh.     Depth  5.     D,  VI-17;  A,  8;  Lut.  L  45.     L.  V2.  iwchefj.     Kiirile  Idilands. 

{CottHa  Japonictu  Pallaa,  Sptctlegia  fase.  vii,  31,  1772:  Agonut  curiUcwi  and  AgonH9 
ttr^upUthilmnit  Tilesins,  M<^'nj.  Ac,  Peiersb.  iv,  416,  427:  Anpidupko/rns  »Mpercill09Ui  Cnv, 
i&  Val.  Iv,  215:  Jgonn«  stegophihatmHSi  GUnther,  ii»  214,) 

kjfoptia  dadeeaedrHs  (Tilea.)  Bean, 

Brown  I  Ah,  body  and  fins  banded.  Body  elongate;  snout  obtnae,  depressed,  without 
•|»ini*;  mouth  nearly  vertical,  the  lower  jaw  considerably  produced;  interorbitul 
•jiiice  Its  Willi*  HH  eye;  suborbital  with  spines;  breast  with  many  small  convex  polyg- 
*>uai  idate^;  keels  of  the  sealeM  ending  in  a  suiaH  point.  Head  5;  depth  S.  D.  XI-7; 
A,  15;  P.  15;  V.  I,  2;  Lat.  h  40.     Kamtsehatka;  common,     {Cur.  Jt  Vah) 

{ Affonut  dodekulidnu  Tiles.  M^m,  Ac.  Pet'Orab.  iv^  pi.  13,  1811:  Fhttluftt/vttea  loricatitB 
Palb»,  Zoogr!  Ros^.-Aslat,  hi,  114:  Aapidodopkorm  dodccmdrui  Cuv.  Sl  Val.  iv^  209: 
d^iis  dtHlf<:aednia  Gtbr.  ii,  214.) 

^pkof/cnus  §$ffaliemi%*  (Ti]e«.>  8tei]id. 

Yelbiwinit  brown;  fins  with  black  bands.  Form  resembling  BrttehjfOp^U  rftstraiu^f 
inw  the  tail  shorter;  body  depressed;  eye  behind  middle  of  head;  two  8piii*»s  on  tho 
^brtrital.  and  some  others  abont  eyes;  dorsals  rontiguons;  anal  longer  than  seeoud 
PKal;  no  barl>ets  under  the  throat;  giH-membranes  and  barbels  at  chin  undescribed. 
A*.  Vll-J^;  A.  12;  C.  10;  P.  14;  V-  I,  8.     L.  7  inches.     Island  of  Saghalien.    (Ciwf.  f 

(Sjfm^iMihwt  ntgalieniui  Tt\^,  M6m.  Soc.  Imp.  Nat.  Moscoa,  ii,  916:  Agcmiut  laviifatu9 
TUoiiM^  M^m.  Acad.  Potersb.  iv,  436:  *'Atpidopkore  Htae^*  Cnv.  Sl  Val.  ivj  214.) 
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tho  istbmus;  Tentml  fins  tboracic,  close  togetlier,  imperfect^  1, 2  or  l^  3; 
81>!noiis  dorsal  small,  sometimea  absent;  anal  sliort,  similar  to  *oft  dcr>T- 
b;U,  without  spines;  caudal  narrow,  few-rayed;  pectorals  entire,  wi^t 
broad  ba^e,  tbe  rays  mostly  simple j  pyloric  cceca  few;  ^r  blad 
none.  Small  fi^^bes^  chiefly  of  the  Arctic  Seaa,  Geneni  about  10; 
cies  about  10.  They  feed  chiefly  on  Crustacea,  and  are  often  found 
considerable  depths. 
{Triglidoi,  group  CaUtphraeii  pi.  Gliatlierf  it,  911-316.) 

A.  Spinous  dorsal  obaolete;  gill-memhranea  fhse  from  the  lAtluniis.   (dwpidapkoniim^ 

Asrn>upii<»itoti>Es^  a 
aa,  Spitiona  dorsal  prpsent. 
h,  Gin-meinbranea  free  from  the  iBthmus;  lowBC  Jaw  projecting, 
c.  Body  QxtreiaeLy  elongate ;   snout   formib^  ft  tube;  chiD  ^itU  a  iiingle 

barbeL SlPHAOOXCS, 

cc.  Body  fusiform,  less  elongate;  snout  not  forming  a  tube;  chiu  without  bar1>«»l 

llRACHYOPStS^ 

■  56.  GiU-membranes  nnited  to  the  isthmus,  lower  jaw  included. 
I  d.  Bony  plates  of  borly  without  spine*. 

■  t.  Vomerine  teeth  none;  no  occipital  pit A* 

I  ee.  Vomerine  teeth  prcHent ;  a  deep  pit  at  the  occiput, .-^BoTttK a < . 

B  dd^  Bony  plates  of  body  ending  in  spines, 

^^  /.  Vomerine' teeth  present - -..OdontOPTXIS, 

^^H         ff.  Vomerine  teeth  none ,. ,..-... PoDOTHKCITt,  3tJT( 

^H  ail^—AePIDOPnOKOIPES  hw:6pMe. 

I  (J n&plagonu»  GWh) 

(Lac<5p&de,  Hist.  Nat.  Poisa.  iii^22J5, 180*21  type  Afpidophorotdew  irAnquehar  Lft«f,i=Cof^«* 
m&Hopter^gim  Bloeli.) 

Body  very  longf  and  slender,  subterete,  octangular,  tapering  into  a 
very  long  six-sided  tail.  Head  slender,  short,  with  large  eye;  montli 
small,  terminal;  jaws  and  vomer  with  villiform  teeth.  Dorsid  fi" 
singlcj  witliout  spines,  very  small,  inserted  nearly  opposite  the  f*ttll 
smaller  anal;  other  fins  small;  bony  plates  of  body  keeled,  with«^ 
spines;  gilbmembraues  broadly  united,  free  from  the  isthmus,  [d^^'^*} 
shield;  if^opiar^  to  befir;  etJoT,  appearance.) 

a.  Nasal  spines  very  strong, 

llOfl.  A*  monopterygius  (Uloch)  Btorer.  ^H 

Brownish,  obscurely  banded  with  darker;  pectomis,  dorstfil,  and  c-^^ J 
dal  mottled  or  barred.  Head  triangular,  much  nantiwed  auterior""^^^] 
nasal  spines  very  large,  diverging,  inserted  near  tip  of  snout ;  no  ut^^'n 
spines  anywhere;  eyes  very  large,  longer  than  snout;  supraocu.  ---^ 
ridges  very  high;  a  ridge  extending  backward  from  eye  along  t«^^^ 
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»n;  lower  jaw  slightly  included;  caudal  peduncle  very  long 
toliT^  forming  about  two-fifths  the  length j  bn*jist  with  flat 
;  tlf>D$al  ridges  high  anteriorly,  the  median  line  of  back  from 
to  i!f»rsal  flu  concave.  Head  5§;  depth  9.  1>.  5;  A,  G;  Ijat.  h 
0  inches.  Polar  regions,  southwaixl  t>o  Ca|>e  Cod;  abua- 
II  fJeep  water. 
M  mtotopter^gioM  BUu  n,  AuMiuidifiebe  Kisolie,  n,  KA\  tiif,  178  j  Gttathert  ii,  Sil»3.) 

Ab  Inermli  OHnthcr. 
idL,  ob»ieiirely  miublnl  with  grayish  and  browninh;  dorsal  grayish, 
)ed  with  black;  caudal  black,  with  a  gniy  band;  anal  yellowinh, 
I  black  dot  behind  each  ray.  Body  anteriorly  much  broader  than 
Head  flat,  depre8He<l,  triangular;  nasal  spines  obsolete;  lower 
rejecting;  iuteroHjital  Mpuce  groovtHl,  narrower  tlian  the  orbit; 
ma  than  i^nout,  5  in  head;  pectoral^i  nhorter  than  he^;  ventralti 
;  breaiit  with  about  IC  platci^.    Head  6  in  total  length;  depth  14 j 

9,     D.  5;  A.  5;  C.  10;    P.  10;  V.  2;   Lat  I.  41.     Vancouver's 
^    {Gtlnther.) 

f,  |t|  OiMi  Jnoplag^u*  Uermit  Gill,  Proo.  Acad.  Nat  Soi.  Philn.  imi,  1670 
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SSS.—SI  P II  AGON  us  SteitidnchDer. 


ihnarr  lehth.  Ociirtigo,  v,  140,  1876:  type  Spiffnaihu^  Be^alienHn  Tilea.) 
of  S^npmthHS;  8Mout  prmluced  in  a  tul>e;  lower  jaw  t>mjecting 
rl  upper,  with  a  long  barbel  at  the  Bymphysin;  gill  niembran<  s 
roin  the  isrhruuH;  both  dorsals  pi^eseut;  ventrals  very  short; 
of  body  tflightly  keeled^  without  spine*  (Latin,  niphOj  tubcf 
lis.) 

S.  bitri»Utlt9  Steiufl. 

wnislu  a  lengthwise  black  band  on  sides  of  hoiwl,  lieconnng  ob- 
behitid.  Body  very  slender,  subterete;  median  line  of  head  and 
concave;  snout  produced  into  a  long  moderately-compi-esscd 
tie  mngle  barbel  at  the  chin  alK)ut  twice  the  length  of  eye;  teeth 
lier;  »nout  and  orbital  rim  without  spines;  eye  in  middle  of  head; 
4tal  narrow,  nnarnied;  preoperde  with  3  spines;  large  polygonal 
an  the  breast;  pectorals  long,  reaching  dorsal;  ventrals  very 
tbe  V6at  close  liehind  them.  Head  4;  depth  ^length  of  snouti 
.  VI-7j  A.  9;   P,  12;   liaU  I.  44,     L.  0  inches*    Coasts  of  Alaska 

_^  ^diiiigi*,  V,  Ii0ti»r6.} 
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S98.— BRACHTOPSIS  GilL 
(fL«p/a^(mii«6ill.) 
(Gill,  Proo.  Acad.  Nat.  Sci.  Philo.  1861,  259:  type  Aganuu  rottratuM  TUerioA.) 
Body  elongate,  fusiform,  low,  covered  with  spinoas  plates.  H* 
pressed,  spinous;  mouth  comparatively  larg^e,  very  oblique,  th< 
jaw  projecting;  jaws,  vomer,  and  palatines  with  small  teeth;  gil 
branes  united,  free  from  the  isthmus;  barbels  few;  spinoas  don 
developed;  ventral  rays  1, 2.    {Ppaxu^^  short;  o^fc,  fBMse.) 

1119.  B.  rostratus  (Tilesins)  Gill. 

Body  more  fusiform  than  in  other  species  of  this  genus,  very 
in  front  of  the  middle,  tapering  to  the  slender  tail.  Head  tria 
and  pointed,  as  seen  from  above,  the  mouth  quite  narrow ;  eyes 
well  forward;  head  considerably  depressed,  snout  without  sp 
short  dap  at  angle  of  mouth;  scales  not  very  rough;  gill-mcm 
free  from  the  isthmus;  ventrals  quite  short;  breast  with  a  meAix 
of  large  raised  convex  plates ;  a  row  of  similar  plates  borderii 
edge  of  the  gill-opening,  the  three  series  forming  a  /|\-8haped 
the  interstices  filled  with  very  small  plates.  "D.  VI 11-8;  AAV 
1.  3G.  L.  8  inches.  Ahiska  and  Kamtscbatka;  here  desi^rilHH 
specimens  lately  obtained  by  Dr.  Bean. 

{Agonus  rostratus  Tiles.  M<Sin.  Aea«l.  Petersb.  iv,  pi.  14:  PkalangUie9  fuMi/ormu 
Zoogr.  Ros8.-A»iat.  iii,  116:  Agonus  rostratus  GUiither,  ii,  214.) 

Ill 3*  B.  verrucosus  Lockiiigton. 

Olivaceous,  banded  with  darker;  pectorals  whitish  at  base/ 
dark  spot  above  and  below;  terminal  portion  dark;  ventrala 
oran«»e-yellow  with  a  large  black  8i>ot  inside  of  the  first  ray,  aE 
small  spots  near  the  ti])  in  (?,  the  fin  plain  in  9.  Body  elonga 
pressed;  mandible  narrow,  not  one-fourth  as  deep  as  long:  ma 
reachinix  slightly  beyond  front  of  eye,  with  a  short  barWl  at  tip: 
of  barbel  J  that  of  eye.;  ri(l«,a\s  on  head  all  rough:  snpraoinilar 
serrate;  occipital  and  postorbital  ridges  without  spines;  preorbits 
about  six  spines;  suborbital  stay  with  two;  preoi)ercle  with  two 
near  its  angle;  opercle  without  sjHnes;  membrane  of  maudibh 
small  stellate  tubercles;  plates  on  body  rough,  each  with  a  keel 
natiug  in  a  strong  spine;  the  dorsal  plates  with  small  prickkl 
breast  and  base  of  x>ectoral  fin  with  large,  striate,  wart-like  tsb 
plates  of  ventral  series  tubercular  anteriorly;  upper  lafeenl  M 
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roachiug  bctid;  |M5ctonU8  reacbiiig  the  eleveoth  plate;  vontrals 

irliii^  beyond  fmijt  of  anal  in  i  ^  much  shorter  in  9  ;  the  inerabraue 

^€*c*ii  Uio  rays  verj-  bixnul;  anal  papilla  smalK    Head  44;  d(*ptU  8, 

:-7;  A.  11;  V,  I,  2;  i\  14 ;  C.  10;  Lat.  L  3o.     L.  8  inches.    Coant , 

ftolifarnia;  abnudant  in  deep  water* 

|t*rkiii(£ti>n,  Prno.  V.  S.  Nat.  Mm.  iii,  60,  18H0  (May  6);  ^jr»iiir«  (Biti«Ay<)|»iii)  &<ii>*| 
•    i'  ^rli,  lieitra^e,  ix,  5JKJ,  l^dO  (July  15).) 

1.   B.  \)  o^lerDUii  J.  6l,  O. 

igjit  cdive  brown,  finely  reticulated  with  darker,  pale  below;  niandi- 

autl  liide^of  he;ul  below  eye  bnght  i^ilrery;  pectoral  blacki^ib,  with 

lifjbt  blotch  at  ba8e  below  and  a  broad  pale  tip;  caudal  entii^ely 

l;  doff^al  nearly  plain;  veutrals  plain;   anal  white  anteriorly,  ab- 

ktly  black  belli  nil.     Form  of  IL  vvrrttmHu^^  but  rather  8toater  and 

dei*re^8ed;  breust  covered  with  uiiuutG  prickles;  phites  of  body 

Ih  i^ianes  ai<  in  B»  verruconusj  but  without  snnUler  prickles ;  ventml 

I  j^liort,  reaching,  even  in  the  male,  little  more  than  half  way  to  anal; 

ecnineeting  membrane  of  the  ray^  very  narrow;  maxillary  barbel 

^,  threofourth.s  the  iliameter  of  llie  eye;  mandible  very  deei>,  more 

I  oni!  third  a^  deep  \m  lung;  up[>er  later<il  series  of  plate's  ob^lete 

front  of  firist  dorsal  forwanl.     Head  4J;  depth  7.    1).  VX-0;  A*  8; 

[1,2;    I*.  17;    Lat.  L  30,     L.  5j  inches.    About  Monterey  and  Sau 

Bci4$eo;  commou  about  Santa  Cruz. 

sTi  ifc  GiltK'trt*  Troo,  11.8.  Nat*  Muh.  Hi.  irvZ,  t8HC)(Jt]ty2):  A^nu*  {Bn^h^Qpm\\ 
!  at<$iuilJiclit]i»r,  IcUth,  B«nj%e  ix,  52&4»  1680  ( laly  15;.) 

1^  S«  (f)  ilrefl^oiiti^  (lUocli  a  ScliQc^idor)  J.  Sl  G. 

rellifwiHh  lirciwri,  marbled  with  darker.    Body  elong'ate,  com  pressed  j 

depreii^ed ;  jaws  equal;  a  piiir  of  wpincH  above  the  nnout,  a  second 
^ve  the  orbits,  a  third  on  the  napey  the  latter  the  largest;  barbels 

«lK>rt  and  thick;  dealer  with  very  prominent  spines;  six  series  of 
between  the  ventral  fins  and  the  vent;  four  between  the  vent 

Ibli  anal  Hn;  pectornl  tloK  nuich  longer  than  head,  one  fourth  total 

eaodal     1).  Vl-7:  A.  8;  P.  14:  Lat.  I.  41.     Greenland  to  Xi away • 

Mrr.j 

itf»i»»««  dff«tff&n»»  BL  Si.  ScUtii  1801,  105:  Aff&nut  dtca^onua  Oanther^  ii»  215:  Agonut 
9mu»  Collf^t,  ?!^org<iB  Fi(ik<v  1675,  40:  ArvhaifonH$  titvtti/onH»  GkU:  jHpidophoru*  tpi- 
Kr3yi*r,  Katurkist  Tidsskr.  i,  250^  1844:  A0onu»  tpinoBitmimva  GHutbcr,  ii, 
Upiagmm  fplMAtiatimttf  Gill,  Proc.  Acad.  Nat.  8ci.  Pbilo.  167,  mn,} 
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T28    coNTRiBtrrioxs  to  korto  jQcericax  ichthycu 

8S4.— ACtOMUS  Btoctk  ^  Scliuiflilpr. 
{ J9p%d<^ph  oruM  L4ic4S)>Hde :   Ph  atanfUH9  Vml  I  ^ 
(Bloclt  d*  Schneider,  S.V(«t>  Icbtb.  tIM,  1^)1:  tj(i<»  Coiiut  mt^§ihni^m*  Uf 

Body  low;  head  broad,  depressed,  abcmt  as  broail  ws  t<Mtg{ 
nmMy  subiiifi^rior,  the  lower  jaw  included;   no  Toinerine   let 
tnembraties  joUichI  to  the  isthmus,  forming  n  narrow  faUl 
plates  on  body  without  spiiictj»;  fins  sliorL    One  6{M9d«$»  knn^ 
withont;  y^oiv^c,  joint:  t.  e.,  rigid.) 

1110.  A.  riilfiiiliraclus  (L.)   Dioch  <&  .n*  hrit-ku.  r. 

Bn»wiii?*h,  Hides  with  muxid  dark   bnndH;   ]  itnj    rt|f] 

barred.     Body  anteriorly  verj'  broad,  fl»tteu<9d   Uelow^  tJi| 
ruptly  forward  to  the  triaogular  snouty  and  nlowly  hfiekwn 
hmj?  and  slender  tail;  the  greatest  width  in  half  i 
height  and  5  times  the  leiwt  height;  »nunr  wii 
Hpines  projecting  much  lieyorid  the  horlzonUil  ri  i^Uafiecl  uumtlij 
jaw  proftisely  covered  witii  thtckish  barheln,  the  lar^e^  Ion 
eye;  suborbital  narrow,  with  three  blunt  Imny  p; 
and  suboiM.*n.*.le  each  with  a  stout  8i>ine^  that  on      ,     i 
and  hooked  backward;  bonen  of  head  tttmle;  orbital 
mughinh;  inteix>rbitat  space  broa<Ier  than  eye;  to|)  of  bead 
even,  without  spinen;  two  blunt  occipital  pn»- 

wionj  the  space  V>etween  dorsal  ri*lge.s  conea\  t  ,  i 

lateral  platen  much  smaller  than  othern,  the  iippex  lat. 

from  middle  of  HpinouH  dornal  forwanl^  in  whicth  i^eiriou  fbe  Itiwerl 

Kerie«  18  much  enlarged;   breoHt  with  four  ipiadmte  ph  ' 

Hquare.    Dorsal  small;   pectoral   about  a«  loaf(  mi  ^ 

within  four  plates  of  anal;  ventrals  nhort,  reiiebioi;  li 

Of{  in  length.    ITead  about  as  broad  nn  long,  4|;  depth  fk 

A;  Lat.  L  35$  euica  5;  vertebras  11  H-  25.    liurtbaii  Eiini|ir; 

perhaps  erroneouHlj-,  fVoni  (ireenland. 

iber,  ti,  !^U;  0iky,  Finhivi  Untat  HrhAhiv  iaui,(^.) 


(Gill,  Bull  V,  8.  N»L  Musu  xt*  io«Lt  tyiM*  iiyf>Mi^}nmu§  trnti 

Body  rather  Bbort  and  deep,  bnxid  and  »^  t  - 
pressed  beliind;  a  deep  nuebal  [lit;  mouth 
included;  head  and  neck  to  tlie  dorsal  An  rboh 
from  above;  jawa  atid  vomer  witli  teeth;  damaU  oiu 
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B  siniUar  to  soft  dorsal;  ventral  1, 2;  plates  without  spines  or  keels; 
ppiiiaa  oti  head,  GiUuK'iiiibraues  broadly  united  to  the  isthmus* 
rill  PiM!ilic*    (titfOpo^^  a  cavity;  a^tovoq^  Agonus.) 

IT.  B*  BWanl  ($t<TiuaHC!ho€ir)  Gill. 

Blear  yellowish;  a  tilacUish  cross-bar  downwards  and  forwards  from. 
le  of  Arst  don«al;  another  between  the  dorsals,  and  a  third  behind 
Ims^X  and  anal;  ailiisky  bar  across  in terorbital  space  and  through  eye; 
k  all  mottled  or  barred.  Nnchal  pit  broader  than  long,  the  phites  Imj- 
kU  *4oiiding  three  processes  into  it;  top  of  head  with  two  broad  par- 
pi  ridges,  the  space  between  them  tmnsversely  concave;  prcopercular 
Ir^n  clentiimlated;  breast  with  large  plates,  similar  to  those  on  sides 
[body.  Head  5^;  depth  3|.  D,  111-5;  A.  5;  l\  12;  C.  12;  V.  I,  2; 
II  L  iV2.  Paget- s  Bon  ml;  one  specimen  known.  {Steindachner,) 
(i7j7M<xyoiiu«  ftranii  Steliulnclixier,  leUlh*  Beiiitig^*  v^^  144,  1876.) 

I  a#e.— ODOI^TOPFXIS  Lockiugton. 

brkifi^tiyiir  Ppoo.  IT.  S,  Xat.  Mas.  ii^  3^,  1679:  type  Odoniofitjiiiis  iri*pina^H9  Lock*) 
nbe  goiiiis  difTers  fi-om  PoflotlwniH  chiefly  in  the  presence  of  vomerine 
ktb*    The  body  is  very  slender,  and  the  fins  fewrayed,    («^ii*v,  tooth  ; 
IffC,  t>ox.) 

■  ifi«  €>.  Irl«(|»lii€»«tiiii  Lock, 

lOIlvaeeouR,  with  six  or  seven  darker  bands;  fins  with  dark  blotches. 
■■Hqif  mtiicr  long,  movable  spine  upon  the  tip  uf  the  suont,  its  tri- 
Hilar  base  projecting  beyond  the  jaws;  behind  this  a  pair  of  recurved, 
■ed  »piues;  supnmrbitiU  ridge  pit>miuent,  ending  in  a  buckwiutl- 
mctc<l  spine;  maxillary  with  two  minute  bmbels;  isthmus  broad; 
n  large;  forehead  strongly  convex,  longitudinally  transversely 

i^^Mta  .>  concave;  a  deep  nm^hal  cavity  divided  by  a  longitudinal  ridge; 
|^t>ltal  witli  a  spine  directed  backward;  eye  large;  a  circlet  of  hori- 
■Dtal  spines  at  baso  of  candaL  Uead  Bi  in  total  length;  depth  10  to 
I;  eye  3}  in  head.  D.  FV-C;  A.  0;  Y.  I,  2;  P*  11;  C.  11;  Lat  L  36. 
1 3  iiichei%.    Pad  fie  Coast  from  San  Francisco  to  Sant^t  Barbara. 

mOdamicpyriit  trUpinotus  Locknigton^  Pro^.  U»  S.Nat.  Mub,  Ji.  32S»  IWU.) 

I  aNT.— FOOOTUECim  GUI. 

I  { PuraffonuM  QUI,) 

ma^  ProtL  Kml.  Sd.  PhOik  iHdt,  250:  typti  Podothecu$  periittetkus  Gin=^Affimwt  <td|»ra- 

I  Bnrlv  etongatCf  fnsiform;  head  long,  compressei],  armed  al>ove;  suoat 
L  njK  mneh  beyond  Ilu9  funiilL,  inferior,  U -shaped  mouth;  teeth 
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very  small,  in  villiform  bands;  none  on  vomer  or  palatines;  lowc 
of  head  with  barbels;  gill-membranes  united  to  the  isthmas,  no 
lug  a  fold  across  it.  Plates  of  body  armed  with  spines;  spinous 
present.  Ventral  rays  I,  2.  {nou^j  foot ;  Or^xi^j  box,  finom  a  sq] 
groove  for  the  reception  of  the  ventrals.) 

1119.  P.  vnlsus  J.  &  G. 

Dark  brown,  with  7  to  9  darker  cross-bars,  extending  on  tb< 
pectorals  black,  with  whitish  edging  and  a  pale  blotch  near  base; 
fi.ns  chiefly  blaek,  the  anal  with  whitish  edging ;  belly  white, 
very  elongate,  broader  than  high.  Head  triangolar,  the  profile 
lar,  the  snout  pointed.  Mouth  fl-shaped,  entirely  inferior,  the 
lary  reaching  front  of  pupil;  distance  from  premaxillaries  to 
rostral  spines,  about  half  length  of  snout;  maxillary,  interoperc 
branchiostegals,  with  scattered  cirri,  these  fewer  and  smaller  t 
P.  ampenseriiius ;  none  on  lower  side  of  snout.  Eye  large,  as  1* 
snout,  3^  in  head;  the  orbital  rim  prominent  all  aronnd.  Sp 
head  more  numerous  than  in  the  other  Agonidce.  Snout  wit 
strong  spines  directed  forwards,  two  large  ones  behind  them  d; 
upwards,  then  two  smaller  oues;  orbital  ridge  elevated  and  se 
with  a  preocular  and  a  supraocular  spine;  behind  the  latter,  y 
armed  with  two  spines  on  each  side,  separated  from  the  first  pi 
the  dorsal  series  by  a  deep  quadrangular  pit;  a  row  of  minnt» 
spines  on  median  line  of  back  and  top  of  head ;  a  sharj),  serrattrt 
poral  ridge,  with  four  spines;  opercle  with  a  strong  rib  ami  ; 
spines;  suborbital  stay  with  an  irregular  prominent  ridjie;  prt^ 
with  three  principal  spines  and  some  smaller  ones;  suborbital  n 
half  width  of  eye,  extremely  uneven,  armed  with  small  spim 
tubercles;  more  than  70  spines  and  tubercles  on  the  ht'ad.  PI. 
body  all  striate,  those  above  and  on  sides  ending  each  in  a 
spine;  breast  with  about  six  polygonal  plates,  on  each  side  of 
are  the  plates  of  the  abdominal  series;  bases  of  caudal  and  p^ 
with  small  spines.  Ventrals  short,  the  vent  near  the  middle  ol 
length.  Head  4;  depth  8.  D.  lX-7;  A.  9;  Lat.  1.  40.  L.  4)  i 
Deep  water,  off  San  Francisco;  not  common. 

(AyoHus  vuUu9  Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.  iii,  303,  ISdOl) 

1130.  P.  aclpenserlnus  (Tiles.)  GiW.—AlUgaior fisK 

Brown  with  darker  marblings  and  narrow  vertical  9tm 
ceous,  more  or  less  marbled  with  dark;  ventrals  j^ 


^^^^^^^^^^^ff  ]n6(&)*    TRIGLID^. 

■  dark  har  at  ba.se  of  pectorals j  belly  white.    Body  elongate,  the  tail  very 

■  slcMiderf  broader  tUau  deep;  head  narrow,  the  cheeks  subrertical,  the 
H  ^n€>ut  long  and  pointed ;  mouth  fl-shaped,  wholly  inferior;  distance  fVom 
"  I*i"t»niaxillane8  to  tip  of  na^sal  spines  less  than  half  snoat;  maxillary 

■  attil  lovrt?r  side  of  Hnoiit  with  dense  tufts  of  lon^^  cirri  as  long  as  eye; 
H  tL  fi^w  on  mandible,  uoue  on  braiiohiostegal  region.  Eye  large,  shorter 
H    ttiiAit  luioutf  4  in  heiul;  orbital  rim  prominent  a1)ove  only;  snout  with 

■  i%vo  fipinx's  directed  forward,  then  two  larger  ones  liuoked  backward,  far 
H    Ijcfltind  wliich  are  two  smaller  ones  clt>se  together,  directed  upward; 

■  ijr1»ital  bones  rugose,  with  a  strong  supraocular  siiine  only;  behind  it  a 
H  »liJi,rp  occipital  ridge  on  each  side,  each  ending  in  a  single  spine;  no  pit 
H  at  tlie  occijiut,  the  vertex  nearly  plane;  opcrclc  and  iireopercle  strongly 
H    ttCriitte,  the  latter  with  a  ritlge  and  a  blunt  spine;  suborbital  very  broad, 

■  nearly  as  deep  as  eye,  striate,  with  a  double  ridge  at  its  lower  margin, 

■  tlio  upjwr  ridge  with  two  or  three  spines;  head  with  about  18  distinct 
^^^B^iues  in  all.  Plates  of  boily  strongly  striate,  those  above  emlhig  in 
^^Btroiig  spines;  breast  with  about  twelve  polygonal  plates;  slight  asper- 

■  itie^i  at  base  of  pectoral;  ventmls  very  short,  not  longer  than  eye  In  9, 
H  i^lsont  half  longer  than  eye  in  ^  ;  pectorals  large,  about  reaching  anal; 
~  CiirUUal  peduncle  long,  about  half  length  of  Imdy  without  head;  dorsals 
^  ^isli  in  <f ,  the  two  tins  closely  contiguous.  Head  3g ;  dL*[jth  0.  D.  IX-7; 
H  A*  «}  Lat.  h  37;  vert>.  12  +  27.    L.  12  inches*    Puget  Sound  to  Alaska; 

■  ^^otnmon  northward. 

^  ^  fffm a*  aeiprnwcrinun  TWesuiH,  \l6m.  Acftd.  St.  P«terHb.iv»422, 1613,    Agonuti  adpenMri' 

■^*«  C:5UiitlJ»^^,  ii,  *iV2:  Podotkrau  per i»tcth us  Uill,  PrcM5.  Acad.  Nat.  Sci.  Phila.  1H61,«HU: 

H      ***"«K^7owii«  acipfnnrtinus  GiU,  1.  e.  1(j7:  Affontu  acij}€H»erinu9  Jordmu  &  GQbert,  Proo, 

■  ^-    t^-  Nat.  Mua.  iii,  l^I,  IddU.) 

^^  Family  CVIII  (5).— TRIG  LI  D^.* 

^^L^  [The  Oumardn.) 

^^^^^ody  elongate,  usually  more  or  less  fusiform,  covered  with  scales 
^^**^es  of  bony  plates.  Head  externally  bony,  usually  entirely  cuirassed 
*^^li  rough,  bony  plates,  some  of  which  are  armed  with  spines;  eyes 
'*^li;  mouth  terminal  or  subinferior;  premaxillanes  protractile;  max- 
^f  ^^^^'  without  supplemental  bone,  slij^ping  onder  the  preorbital;  teeth 
Ml^**3r  »mall,  in  ban<ls  in  the  jaws,  and  usually  on  the  vomer  and  pala- 
^^^^^a,  sometimes  entirely  wanting;  gills  4,  a  large  slit  l)ehind  the 
^t^*^«b;  pseudobranchiae  present;  gillrakers  various;   gill-membranes 

^^^^  V^unily  103  (a),  Jffmida  is  included  under  TritjUd^f^  m  the  key  to  families,  on  page 
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free,  or  variously  attached  to  the  isthmns.  Ventral  fins  thoracic,  asa- 
ally  wide  apart,  separated  by  a  flat  area.,  I,  4  or  I,  5.  Spinous  donal 
present,  short;  soft  dorsal  similar  to  the  anal,  which  is  without  epinett; 
caudal  narrow,  few-rayed.  Pectorals  large,  with  broad  base,  some- 
tiuies  divided  into  two  portions,  sometimes  with  the  two  or  three  lower- 
most rays  detached.  Air-bladder  present;  pyloric  cceca  nsoally  pru- 
ent,  few  in  number.  Singular  looking  fishes,  allied  to  the  Cottida, 
found  in  all  seas.    Genera  5;  species  about  40. 

(Triglida  pt.  GUathor,  ii,  191-210,  216-224.) 

a.  Pectoral  fins,  with  two  or  three  detached  appendages  below ;  ventrala  1, 5,  will 
apart. 
b.  Body  mailed;  teeth  none;  pectoral  appendages 2.     (Peristediintr.) 

PKBISTEDim,  aSL 

bh.  Body  scaly;  teeth  present ;  pectoral  appendages  3.    {Trifflintt,) 

c.  Palatines  toothless 1 Trigla,  SflL 

oc  Palatines  with  teeth Prionoti*#,  ML 

aa.  Pectoral  fin  divided  to  the  base,  into  two  unequal  parts ;  ventrals  I,  4,  cimtigt' 
ous;  gill-membranes  broadly  attached  to  the  isthmus.     {Daciylopterimv.) 

CEPHAULCAxrars,  SR. 

8§§.— PEBISTEDHJm  Lac6pMe. 

(Periatedion  Lacdp^de,  Hist.  Nat.  Poiss.  iii,  3l>d,  1802:  type  PerUtediom  wuiimrmat  LiCiS 
Trigla  cataphracta  Gmclin.) 

Body  elongate,  fusiform,  covered  with  bony  plates,  each  of  wliioh  » 

armed  with  a  strong  spine;  head  bony;  each  preorbital  pralure^l  into 

a  long  Hat  process,  which  projects  more  or  less  l)oyond  the  mouth; 

mouth  small;  teeth  none;  lower  jaw  inclu<Ied,  ])rovide<l  with  harM:!; 

gill-membranes  separate,  narrowly  joined   to  the  isthmus   anteriorly: 

gill-rakers  slender.      Dorsal  fin  continuons  or  divided.      Peetora!  fia 

short,  with  the  two  lowermost  rays  detached.    Ventnils  I,  5,  seiwrattil 

by  a  broad  flat  area.     Air-bladder  simple.      Pylorie  ea»ea  alHMit  !»•. 

Warm  seas.    Color  generally  re<l.    (-£/).',  around;  <jrc^ry>,  diminutivt- uf 

(tTtOn^^  breast;  the  breast  being  mailed.) 

llttl.  P.  minintum  Goode. 

Bright  crimson.  Armature  of  body  essentially  as  in  P.  hrerirmtrti^ 
spines  of  abdominal  plates  very  weak  posteriorly ;  length  of  preorbitil 
prcHiess  '^\  in  distance  from  its  extremity  to  front  of  orbit:  inten)rlHt«I; 
space  deeply  concave;  ])rotuberance  on  the  fon»head  very  slight;  »j 
pair  of  spines  on  upper  surface  of  snout  behind  base  of  preoib 
processes;  a  larger  pair  on  preorbital  ]>nK»esses;  ridge  of  piv 
eudin/]r  in  a  depressed,  short,  8har}>-pointed  spine;  abpaft 

*Seo  GUather,  Cat.  Fish.  Brit.  Mus.  ii,  218,  16001 
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ron  i?a<»li  m\o  of  I<>wer  jaw,  those  near  the  symphysis  amaUcst 

iCzii^lt^xs  at  angle  of  mouth  frin^otl,  extemliug  to  basses  of  pee- 

nead  2Jj  depth  5.     D,  VII-18;  A.  17;  0.  lOf  P.  2-10;  Y.  I, 

L  28.    U  1:2  ioches.    Gulf  Stream,  off  the  coast  of  Rhode  Island, 


JPniQ.  V.  8.  StkU  MiifiL  1880,  'M9,) 

8§1>.— TRICiI#A  Ltuua>us« 
Oumard$, 

\iK  ^'pit*  Nttturm.  I7fi^!  tyi>e»  Tn^f^fa  ?yra  L*) 

g<5iiiis  diffor^  OoiM  Pnomytm  chiefly  in  the  absence  of  palatine 

The  m^W^  are  smaller  ami  tlie  pectoral  iint^  less  developed;  a 

of  bony,  wpinoiiH  platen  extend  alonj^  the  base  of  the  dor»al  fins, 

of  tliem  to  each  mv,  the  tin  thus  nmuing  in  a  shallow  groove; 

flu  twually  emarginate,     Lut4?ral  Hue  usually  forking  at  base  ot 

,  Ihe  branches  running  to  tip  of  tin.     The  nnmerons  s[>ec]es 

il  tin  the  coasts  of  Europe,  Africsi  and   Indiiu     [rfHylay  classical 

fif  MuUm  bnrbutm;    transferred   to  this   group  for  no  evident 

) 

T«  en  en  Inn  Linn. — Rrd  f!»r»ard. 

^red;  protile  of  snout  rather  steep,  slightly  concave;  preorbital 

ort  denticulations ;   maxillary  nearly  reac*hing  front  of  orbit; 

line  with  a  series  of  unarmed  plates,  which  are  deeper  than 

firs^  dorsal  spine  tiilXTculated;  seconil  longest,  ij  length  i>f  head; 

1  reaching  past  front  of  anal.     Head  34;  depth  5.    D.  IX-18; 

Lat  L  7o.    Conmion  in  Europe;  said  by  Cnvier  to  have  been 

■  r  A^ni  New  York  by  Milbert. 

Vat.;  Tri^ta pini  G{inihL%  U,  I91>j  Day,  Fiah.  Ot  Brii.  1880,58.) 

S90.-PRIOIVOTUS  Lmc^pMo. 
S€<i  Uobim* 

'T    '    V  it,  PoIhm,  It*.  XtT,  1H02:  tn»<^  TriQla  ffofoiw  U) 

>rm ;  profile  of  head  descending  to  the  broad  depressed 
u  which  is  much  longer  than  the  small  eye;  eyes  close  together, high 
Utrface  of  head  entirely  bonyi  the  bones  rongh  with  ridges  and 
ons;  scales  on  head  few  or  none;  preopercle  with  one  or  two 
EiCA  at  its  angle;  opercle  with  a  sharp  spine;  nape  with  two 
l|  A  spiuooii  shouider  girdle*  Month  rather  broad;  bands 
ly  almost  grannlAT,  teeth  on  jawB^  vomer  and  palatines;  gill* 
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membranes  nearly  separate,  free  from  iHtbmus;  gsllrakoro  ratber  long. 
Body  covered  with  small,  rough  scales,  which  are  not  keeled^  latcml 
line  coutiiHiong;  scaler  of  breiist  very  small.  Dorsal  fins  distinct,  the 
flrrtt  of  8  to  10  rather  stout  K[>inps;  anal  fin  similar  to  soft,  dorsal; 
pectoral  fiii  with  the  three  lower  anterior  rays  thickened,  entirely  free 
from  each  othor  an<l  from  the  fin;  ventrals  I,  5,  %%'ide  apart^  with  a  flat 
81>ace  between  thern,  the  inner  rays  longest,  1\\  loric  cceea  Iti  moderate 
numberj  air  bladder  generally  with  lateral  muscles,  and  divided  into 
two  lateral  parts;  vertebne  10  or  11  + 15,  Species  about  10,  repre- 
Renting  in  America  the  old  worhl  genus  Trigla,  (r/»i<i»v^  «aw|  ¥mr*K% 
haek;  three  fre43,  saw  like  apinesi  being  said  to  intervene  between  the 
two  dorsals.) 

».  Mouth  MtnjilU  mAmlible  not  ivaohinj;  verticrti   frc  n  front  of  orbit;  pivoprrcnlar 
s|»HJo  without  couHjiictious  bivsjil  cimp;  blc>t<"hf»  tin  spinoaa  c1ors;ai]  wi*ll  iliv 
liiiod,  ocellatvtl ;  a  trunavcriMi  groov*^  comioctiuj*  thi^  npjR'T  posteritir  anglea of 
orbit.     {C^rnkhthifa*  Sw.) 
h  Body  very  slender;  sides  with  nnmerons  round  brt>wriii«b  Hpota* 

ll^S.  P.  |>nnetatus(Bloch)  Cuir.&^Vah 

Dark  olive  brown,  back  and  sides  covered  witl*  numerouH  round 
bnmze  spots,  larger  than  the  pupil  j  spinnn,s  dorsal  dusky,  with  li*;hter 
streaks  and  two  black  ocellated  spots;  second  dorsal  and  u[)per  haitfof 
candal  spotted;  anal  blackish,  with  a  pinkish  border;  pectorals  black- 
ish,  the  free  rays  iMirred  witli  li;:ht  and  dark;  veutrals  t>ale;  bnittcbi- 
ostegfal  membrane  pinkish,  rectorals  short,  reaching  only  to  middle  of 
soft  dorsal,  L'J  in  length  to  ba«e  of  caudal:  first  dorsal  high.  Body 
much  slenderer  than  in  any  of  the  i»tlicr  Kjiecies,  Ban<l  of  pulnline 
teeth  very  slender,  shorter  than  eye;  maxillary  onetliird  len^^h  of 
head;  jireorbital  without  spines;  opercle  scaleless ;  t^ill  rakers  sltortiidi; 
about  10  below  angle.  Head  3J;  depth  G.  D.  X-13;  A.  12;  LaL  I 
about  75.  West  Indies^  north  to  North  Carolina;  not  rare  HoniKwanL 
Here  described  from  spccimeus  from  North  Carolina,  perhaps  lielon^in*: 
to  a  species  distinct  from  the  true  pmwtaiu^^  which  is  «lescnbed  as  k»»s 
slendex. 

OTriijla  punctata  Bloch,  Anal,  Fisch,  taf.  352;  fCav»  ^  Vol.  Iv,  93;  fCIUitber,  ii, 
193;  Jordan  &  GiU)«rt,  Proc.  U.  S.  Ni*t.  Mns.  187;*,  XX} 

hb.  Body  rather  robust;  aides  of  body  without  conspicuotis  spotji. 

list.  P.  |iali]iJpes(Mitx?h.)  Storcr. 

Brownish  above,  clouded  with  darker;  throat  and  bnuiehioBtej 

dark;  a  distinct  black  blotch  abo%'e  on  membrane  between  fuurtli  and 

-Swiiiuson,  Cloas,  Fmh.  etc.,  18i9,  262:  typ«  Trigla  punctat^i  Blocli.  (a^#f^  bMj 
ijfi\;%t  liah.) 
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■fifth  (iorsiil  .spines,  tlvi**  ocellated  below;  2  longitudinal  ligbt  streaks 
nxduw  ilor^ul  bloti*li;  second  dorsal  with  oblitiue  whitish  ntreaks.  Head 
comparatively  smooth  above.  Pi'coiiereular  spiuc  strong;  opercle  scale- 
■e^;  band  i>f  palatine  tcoth  short  and  broad,  shorter  than  eye.  Pec- 
ltoruls«  short,  not  reaching  middle  of  tiecoiid  dorsal,  -J  in  length;  pee- 
Itaral  appendages  strong,  raorc  or  less  dihiied  at  llieir  tips;  ventrals 
■ang,  reaching  anal;  gill  rakers  rather  short,  about  10  bi*Iow  angle; 
tiaxilhiry  3^  in  head.  Head  3;  depth  5,  D.  X-13;  A.  12;  Lat.  1.  5S. 
[Atlantie  coast  of  the  United  States;  eonnuon  northward, 

■  (tf  Triifla  Carolina  Liuuiihim,  MantisBa,  ii,  r>a^:  Trhjla  palinipfni  Mitchili,  TrauH.  Lit, 
U.  Plul.  Soc.  N.  \\  i,  431,  lHl5i  Prionotus  pUattin  Stort^r,  Proc.  BmU  Sor,  Njtt,  Hi«t,  ii^ 
^7:  Prkfh&titn  palmiprH  utul  I\  ptlalHit  Storer,  Fish.  Mu»9. 18:  PrionotHit  caroliHWtC,  6lY* 
Pv,  SK):  PrioHoiuM  atrvfinus  Glint  her,  ii,  19^1.) 

Aa,  MontU  large,  iimmliUlo  reaching  at  least  the  verticiil  from  front  of  orbit;  uo  dia- 
»  liijct  tra»8Vpr!M3  groove  between  and   brhiiid   the  eyeBi   preoperpoLir  «ptno 

■  with  a  Huitillcr  one  ut  baae;  domul  blattrli  dilliitief  not  oeeU/Ated.     {PrionatuH.) 

||19«S.  P.  tribuiii»  Cnv.  A  Vnl. 

■  I>ark  brown  above,  with  darker  blotches  and  nnmerons  small,  pale 

Ppot«»;    b**lly  pale;    a  black  bU)teli  al  base  of  mandible;  membrane  of 

■pinoas  dorsal,  between  the  thitxl  and  sixth  spines,  with  a  black  blotch 

pbove;  second  dorsal  with  brownish  spots,  forming  oblique  bars,  and 

with  2  dark  blotches  at  base,  the  posterior  blotch  continued  obliquely 

BowDwards  and    forwards    to  l>elow  the  liiteral    line;    pectoral  olive 

fcrowu,  with  dark  cross-bars,  whieh  are  more  distinct  towards  the  tip 

^f  the  tin;  its  ap[>er  edge  white;  pectoral  appendages  with  dark  spots; 

H^  half  of  caudal  paler.     Pectorals  rather  short,  not  reaching  en*l 

Bi  dorsal,  2  in  hnigth  to  base  of  caudal;  i»ectoral   appendages  thick, 

■wBTiug.     Body  robust.      Head  shorter  and  broader,  snout  shfirter, 

HB  bones  more  strongly  striate  than  in  P.  emhiHH;  iutenirlntal  space 

■eeply  concave;  occipital    ami  supraorbital   spines  very  strong   and 

koch  comi>ressed;  band  of  palatine  teeth  as  long  as  eye;   gill  rakers 

phortish,  9  below  angle;  merabranons  edge  of  opercle  scaly.     Head  L'.J 

lu  length;  depth  4.     IX  X-12;  A.  11;  Lat.  L  about  5t>.    South  Atlantic 

Bbl  of  the  United  States;  abundant. 

r^(Cuv.  Jt  Viil.  iv,  98,  ldT49;  GUnther,  U,  196;  Jordan  St.  Gilbert,  Froc*  U.  S.  Kat.  Mu«, 
fcer7S.  3TJ.) 

pt9a.  P»  evolanfi  (Linn.)  OiU, 

m  Himilar  to  var.  lineatusy  but  spotted  also  with  white;  the  pectorato 
MHin  black,  with  pale  edgings  above,  longer  than  in  var.  Unmtmy 
^Mbing  usually  past  the  end  of  the  second  dorsal  and  anal,  li|-I3  iu 


^^ 


jg 
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length  to  b«se  of  caudal*    Body  and  head  atoor^r  ^^^^  -»i^»^  i 
t»cale$  8oiiiewljut  larger,  in  about  55  seriea.    A^ 
southward. 
(f  IViffla  erolan9  L.  Syst.  Not. ;  Jordim  db  GUbtirt,  PrcMu  U.  S.  Nat.  lloiu  J 

Snbap.  Ilticttln^  (MHcli.)  J.  &  Q. 

Olive  brown  above,  mottled  and  8pott4?d  wmi  Miiii:Hi?*ij .   ^u^ 

low;   a  narrow  dark  streak  along  the  lat4?ral  Ime^  with  a 

below  it,  which  tennkiates  behind  in  a  aerieii  of  Bpots  and 

lower  jaw  and  branehiostegal  membranes  tsametltncii  bright 

low;  pectorals  blackish,  edged  with  olivaceous  and  orao^e^  will 

on»  tninKver^e  <lark  line^;  meiobrane  of  Hpinou)^  d«in«U  with 

blotch  between  third  and  sixth  Kpines;  softdontal  xiUiu  or  wit 

blotches  at  baae;  vontral**  and  anal  oraugt);  pcH!toraI  apptuidti 

der,  iliisky.    Gill-rakers  rather  long  and  blender,  ITt  lielow  xinglj 

of  palatine  teeth  wide,  shorter  tlian  eye;  Hpiiies  on  head  mod^ 

size,  compreii^edy  the  one  at  upper  posterior  angle  of  <frtoif  litfj 

oped;  membranous  edge  of  opercle  Acaty;  ventral  reAchiugf  to! 

anal;  pe^^toral  rea<*hiiig  to  prust  ntiddle  of  jMifr  di^r^nl  and  anal^j 

to  2J  in  length.     Head  2^  in  length;  depth  4A,      Ky* 

X-12;  A.  11 ;  Lat.  1.  about  (10.    Cape  Cod  to  Cape  J I 

northwaixl.     Perhaps  a  distinct  RpeeieSy  bat  i^e^oiing  U>  v«»y 

preceding, 

(Triifia  Hnmta  MUchill,  Trnn».  Lit.  A  Phil.  Snc.  X  Y.  I,  «30|  IWRr 
Rtoror,  Mist,  FLhIi.  Muh^.i  I*rionifUu  httcnlu§  Giiatlitfr,  ii,  IW:  Pfi&mofus  «(rif«r»i 

dt  Viil.  iv,  B6.) 

1127*  P.  9tc*phaiiapliryii  t^ockinjLiton. 

Pahe  oUv^accoua,  abruptly  white  at  level  of  ^'.i'^or^--  i» 
with  a  few  scattered  dark  spots;  bninchiosliv  »1 

fipinou!4  dorsal  du.'^ky,  with  a  diffuse  dark  bloteJi  between  tani 
atWi  spines,  near  edge  of  membrane;  iteeond  dorsal  A|Hiru-d;| 
with  dark   blotches;    pectorals  dark,  with   large   nmod   bluri 
Body  rather  stout;    head    large^  compri'istaed,  broad^  aod  V€ 
plane  above;  the  inierorbitiil  region  not  eoiMStvef  no  ttntii^^' 
row  behind  orbita;  orbital  rim  with  a  iiUghtly  raided, 
snonf  very  short,  two  fifths  length  of  !•     V  ''    t 

maxillary  reaching  beyond  front  of  orbit; 
narrow;  gilbrakers  long  and  shsndcr;  hiuiil  i 
boneas  little  striate;  oedpital  proc^vuies  i^ 
proorbitat  litll©  projeclfng;   preoperde  wi: 


ipe (6).   TRIOLID.E^-CEPHALACANTHUS. 

*Tiinjj  sTifrhtly  beyond  membrane  of  opercle;  operele  ending  in  two 
»iii  t9^  tlie  lower  a  Umg  spine,  the  membrane  connectinj^  the  two  scaly ; 
lIc5s  thin,  clliate,  not  eliKsely  imbriciate;  first  dorsal  spine  gninulate 
Uront;  pfH^torals  learhing  beyond  middle  of  anal,  about  to  base  of 
fxmtrti  ruy ;  free  ray«  vevy  slender,  the  uppermost  more  than  half  length 
tin;  ventrals  not  reaching:  vent:  rnndal  sli;T:htly  emar^inat^.     Head 
^     depth  4;  eye  H  in  snout,     D.  X-12;  A.  U  ;    l\  i;i-III;    Lat.  L  55. 

>f^  water  off  San  Franeisco:  one  specimen  known, 
;  i:^p<3«i3kiiigtoa.  Proe.  IT.  S.  Nat.  Mua.  IBSO,  5^1. ) 


391.-CEPEIAI.ACA:VTIirS  Lncdpc^de. 

Fhfintj  Gurmirds, 

{Dartifh2>trni9  Lal!6p^el<*r  iii,  325.) 

?lxMt%  Hist.  Nut.  PoiKH.  lii.  32:1,  l^^>ir  type  Gafttcrontrm  iiplnanUu  Linn,) 

Sc>cjy  elongate,  sabquadraiifj^nlar,  ta[jering  behind;  head  very  blnnt^ 

ni^  t*jji,^,iltir^  its  surface  almost  entirely  bony;  nasals,  preorbitals, 

ilK>t*|ii{alj;,  suitl  bone.s  of  top  of  head  united  into  a  shield;  niiehal  jiart 

••^Itit'ld  on  eiich  side  produeed  backward  in  a  bony  rid^e,  ending  in  a 

'^tnjfcijg  .Kpine,  whit*li  reaches  past  front  of  dorsal;  iuterocular  sjmee 

leM|>l;y  concave;  preorbitals  t\>rminj^  a  projecting  roof  above  the  jaws; 

jit^o|>f»ixjlc»  produced  in  a  very  long  rough  spine;  cheeks  and  opercles 

o-'ilU  Hmall  scales;  operele  smaller  than  eye;  gill  openings  narrow,  ver- 

tiCiU,  tiejnxrated  by  a  very  broad,  s(*aly  isthmus;  pseudobnirR-hia'  large; 

I  P^^-nikei-s  minute;  mouth  small,  lower  jaw  ineludod;  jaws  with  grann- 

I»i*  ti^t'tli;  no  teeth  on  vomer  or  ])alatinvs;  scales  bony,  strongly  keeled; 

-  ^^rrated,  knif<'  like  a[)pendages  at  base  of  tail;   first  dorsal  of  4  or 

\a  Mother  high  tlcxible  spines,  the  tirst  one  or  two  spines  nearly  free 

r^*ti  the  others;  an  immovable  spin©  between  the  dorsals;  anal  and 

! '*^''^**iiil  dorsal  short,  of  slender  rays;  caudal  smalb  lunate;  pectoral 

fini%    (iividwl   to  tlie  base  into  two  parts,  the  anterior   i>ortion  (corre- 

[''P^tiiiin^  to  the  frw  rays  in  Prionotus)  about  as  long  as  the  heail,  of 

p"^^tifc  <i  niy«,  closely  connected;  the  i)Osterior  and  larger  |K>rtJon  more 

^^t\  twica  length  of  head,  reaching   nearly  to  caudal  in   tln^  iulnlt 

[^^ ^^etifhf}t4frU8^  Lac):  much  shorter  in  the  young  (^^(Jcpftalaf*anthH^^^ 

lA««.)j  these  rays  very  slender,  simple,  wide  a|)art  at  tip;  ventrals  I, 

•U  Vaig,  iminted,  their  bases  close  together,  tlie  itiner  my8  shortest; 

*iit-bhidder  with  two  lateral  parts,  each  with  a  large  muscle;  pyloric 

<H»*f:a  tiunterous;  vertelme  0  4-  IX    Warm  seas;  the  adult  able  to  move 

ilull.  >ttt  Mus.  No.  IC 17 


738    coxTKinuTioxs  to  xonTit  amkrican  ichthtology — rt^. 


in  the  air,  like  the  true  flyingiab,  but  for  nhort-er  <li8tauccs,    (isv 
htnul;  axavOuj  spiue.) 

a.  Occiput  without  ftlanient. 

Greenish  olive  and  brown  above,  of  var^iug  8hadei»;  below  f> 
marked  irregularly  with  dusky  aiirl  bright  briekred,  vaiying  to  sains 
yellow;  j^eetoral  liim  iiiuttled  with  bright  hhio  Hfreak«  near  the  tiia^^^p 
and  biue  npots  and  har^  toward  the  tip;  their  under  KideH  g1aiii?o«j«. 
Ijlue^ edged  with  darker;  caudal  flu  with  about  three  brfjwniKli-red  Ua«^; 
eolonition  extremely  variable.  First  two  dorsal  spines  free,  slightly  con- 
nected by  nieuibraue  at  l>ase;  preopereular  spine  reaehing  beyond  hr^^ffai? 
of  pectorals,  not  to  end  of  oceipital  8pine;  peetorals  reaebiog  nejirlv  CO 
base  of  caudal.  Uead  4^;  depth  54.  Ih  II-IV,  8;  A,  0;  P,  2S,  0.  J-- 
12  inches,    Atlautie  Oeean,  on  both  coasts;  abundant  southward. 

(OttnttrnMienM  npinareJla  L.  Synt.  Nat.  i»  492  (young):  Trlgtii  rotUani  Linn.  Syjit  ?f< 
I,  4i»d  (fwiiiU):   Tritfht  roHtann  Gmeliu»  Syst.   Nut,   178^,  1340:   Darfyloittcrus  roHU^  * 
Oilnther,  ii,  221;  Daetylopteru4  roHtani  Liitk»»n  SpoUa  Atlautieii,  Itm),  417;  GUMtbtf:^^ 
ii,  224.) 

^^  Family  CIX,— LIPARIDIDiE. 

{The  Sea  8m Us.) 

Body  more  or  less  elongate,  5tubcy1iudrical   ant^n-iorly,  eoinpr^- 
behind,  eovered  with  smooth  skin,  which  is  usually  very  lax.     II***' 
broad,  obtuse,  the  snout  short;  suborbital  bone  styliform  behind,  joiu» 
to  the  preoperele,  as  m  the  CottidfB;  jaws  with  bands  of  rauiU  teitb^ 
which  are  iisuidly  tricnspid;  no  teeth  on  vomer  or  palatines;  pretoaxil*'' 
laries    protractile,  little   movable;   opercular   bones   unarmed;    inter* 
opercle  hlender,  ray-like,  overlying  the  branehiost«gslH;  gni-o|K*ninj:» 
small,  the  membranes  joined  to  the  broarl  isthinufty  and  to  the  humenU 
arch  below.     Gills  3i;  no  slit  behind  the  last;  pseudotiranchin?  nidi- 
meutary  (u*  wanting:  pyloric  cceca  numerous;   no  air-bladiler;  domaLj 
tin  rather  long,  the  spines  feeble  and  tiexible,  low,  similar  to  the  sof 
rays;  anal  long,  siuiilar  to  the  soft  ilor^al;  ventral  tins  1,  5,  the  two 
ocmipletely  united,  and  forming  the  bony  center  of  an  ov^al  sticking- 
disk;  ventrals  sometimes  entirely  wanting;  pectoral  fins  very  bixi»d,j 
the  base  procnrrent;  the  outline  usually  emarginate,  some  of  the  lowei 
rays  being  proilueed;  tail  diphy cereal;  caudal  tin  short,  couve^;  ver* 
tebrie  12  +  30.    (lenera  3;  species  about  20.    Small  Ashen,  nearly  all  of 
the  northern  seas. 
{Discoboli;  griuip  Liparidina  Oiiutber,  iii,  1(>6-165.) 


\m,    LU^ARIDID.E — AMITRA. 


it1«k  MUlri>ly  watititig.     (JmitrtHO'.'^ 
|a«  lui-liitled;  nkin  thin,  lax .•.,.* ..Amitra*  WL 

Vitiitnil  (iiMk  vrry  Miialt,  ijiuUt  thi*  tieA(l»  thi*  vi-nt  nloae  behiud  it;  lower  jiiw 

lirtijrcM !»>» ;  Nk ifi  Ux ,  t hin - CAiU£PRocTf9»  3i*:*. 

|L  Vtmtral  ilink  w<?Il  devirlnjicd;  v*»iil  w<*U  l»*biTK!  heiwi LiPAMts,  :!tM. 

»,  PfOfi.  IT.  8.  Ntii.  MuH,  18^,  I7d:  typo  ^Lmttm  llparina  Qo^Hte.) 
icly  fj!ong:ate,  att«nn;iri^  Imckwarcl,  covered  with  lax,  Htiiooth,  slimy 
vvliich  in  HeimrattMl  frurn  tlm  l»oily  and  Hns  by  a  filmy  tiuicoas  ititi*!"' 
'.  Ileud  smirlK  thic^k,  convi^x  between  eyes;  t^n^mt  convex,  pro 
iijjf  month  Hmalb  hori^soiitaU  the  lower  jaw  included:  teeth  small; 
hiteralf  ^ill-n|»eniiijLr!S  rentricted  to  small  »lit8  above  the  Ini^seof  th«* 
^nil«,  covcivd  by  the  %ery  inuM  opercle;  no  barbels;  dorsal  and 
tiim  manyrayed;  dorsal  continuous,  almost  concealed  by  the  nkiii; 
pine«  Miarcely  ditierent  from  the  mft  rays;  anal  similar  to  dorKal; 
eonneeted  with  the  caudal,  which  in  jiointed;  no  triice  of  ventral 
rHUckin^^  disk;  pectond  fin  very  broail,  procurrent^  itn  h>wer  rnv^ 
ted  nearly  under  the  eye,  the  tin  emarginute;  vent  well  behind 
OneHpecieH  known;  it«i  position  interniediat45  between  the  Cot* 
CotfunvutuH^  pHijchroluteM)  and  Liparidldn^  two  groupR  mucli  moiT 
itdy  ixdated  thiin  mo8t  writers  have  conceded.*  (a,  without; 
stomacher*} 

k  A*  ll|»arliia  (Umth^, 

lovish  white,  dusky  toward  the  t^iil  and  frot»t  of  head;  pentc»- 
tilm*k.  Body  po^t^M-iorly  compressed,  the  tail  very  thin;  eyen 
ridtli  of  interorbital  space,  5  in  head;  upper  lip  with  pores*    Dor- 


ooUl  i^ut  thi'  tainily  of  HohirjttK'idit  i'»ir  iiway^  at  leA^t  iv  »ulmr<lfr  oa;  fruin  tltii 

-•  '  •   •'*}*}  Lijmridid*r,  which  sir*^  I'ftr  mott^  rlnwly  uniti^il  to  iht*  irnv  f*otthtti\ 

t'attun  jfcfitl  //<(Mtlrtplen»t»  ihau  to^^»itUi»r  the  (f0hu'Htuitla>  }»ro|»i>rr)r  ti»  lln^ 

luif*^     In  fiHst,  Lipurh  Imn  aa  <!lo»e  tvUhiitii^Xr  iw  hIiowii  Uy  Hh  Hki»lHou. 

:  HrmUripitruii  n^  n  itli  Ctfchpiei'UH :  tkiu)  wi*  h»v»^  in  \hv  thictf  grtiitiiit, 

'  *  *  •      *    "      iitir^  nf  tin*  dMitXit*  Hul>* 

ifift  are  I'losi^y  (iititrd 
»lio  v»  nrml  Hun; 

-r   ttif     VA\»    til  !l 
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Sill  beginning  over  pectoral;  anal  under  ninth  dorsal  ray.    HeailCj; 
deptli  5.i.    D.  V,  02;  A.  54;  CO;  P.  23.     L.  5  inches.    Deep  water  ofl 
the  coast  of  Rhode  Island;  lately  dredged  by  the  TJ.  S.  Fi»h  Com- 
mission. 
(Goode,  Proc.  U.  S.  Nat.  Miw.  1880,  478.) 

393.— CABEPBOCTUS  Kroyer. 
(K rover,  Natnrli.  Tidfiskr.  i,  257,  18{»2:  type  Liparin  reinhardi  Kruyer.) 

Body  elongate,  semi-transparent,  covei*ed  with  thin  lax  skin;  moatb 
oblique,  the  lower  jaw  projecting;  teeth  simple,  hooked;  ventral  di«k 
small,  situated  far  forwards,  un<ler  front  of  eye;  vent  a  little  behind  it 
fsir  in  front  of  anal  fin.    (za/>a,  head;  Trputxro^^  vent.) 

1130.  €•  ^elatinosns  (Pallas)  Kruyer. 

Rose-colored;  vertical  fins  violet;  gill-cavity  black.  Ventrsil  diskvei 
small,  supported  by  a  bilamellate  cartilage  descending  from  the  thnw 
vertical  fins  continuous.  Body  oblong,  com])ressed,  seuii-tmn^piiivi 
soft,  and  gelatinous;  head  thick,  flat  above;  cleft  of  mouth  nearly  w 
tical,  as  in  Uranoavopusi ;  a  serios  of  pores  along  upper  lip;  jaws,  \va\a\ 
and  pharynx  rough  with  teeth ;  skeleton  very  weak.  D.  more  than  ." 
A.  about  45;  C.  0;  P.  :30;  ccoca  48;  vertebra  64.  {Giinther.)  Ala* 
and  Kamtschatka;  (Tivciiland. 

(Cyclopterufi  (fcIatinosuH  Pullas,  Spi<i]ro;ia,  vii,  1J>,  ViVJ:  IJpariit  gelatinoMMM  tiui^i) 
iii,  l()3  f  f  Liparis  ffelatinoftufi  Hriiili.  Ovt-rsij^t,  «&t'.  l^'44,  Ixxvii:  ^.  Li  pa  rim  rrinmt: 
Kroyrr,  Naturli.  Ti<lHskr.  i,  *i.'2:  f  Can-prnctnH  ninhardi  Kroyer,  1.  c,  ;>5T,  xht*  Grr* 
liiiul  form,  thought  by  Dr.  Kioyor  to  hv  ditltTont  from  i\  ytUitinoHtif,) 

391.— E.IPABIS  LiunivuB. 

(Artedi;  Liunipus,  Syst.  Nat.:  type  CifrlnptiruH  liparin  L.) 

Body  rather  elongate,  covered  with  smooth  skin,  which  is  nsmil 
freely  movable;  hea<l  short,  flattened  above;  mouth  horizontal,  t 
lower  jaw  iiK'huled ;  teeth  in  several  series,  usually  tricusi>id:  ula^ 
lary  ^'ovchmI  by  skin  of  pn^orbital  region;  ventral  disk  well  devfloiif 
on  the  breast,  its  front  below  or  behind  the  middle  of  the  head;  ve 
well  behind  the  IknuI,  about  mi<lway  between  sucking-disk  antl  anal  11 
Dorsal  lin  continuous  or  divi<led,  its  spines  hardly  differentiated;  don 
liii  free  from  caudal  or  not ;  ])eetoral  enuirginate,  some  of  tht»  hiwer  ni, 
prodiKted;  vertical  lins  enveloped  in  skin.  Northern  seas  ^oue  8jwd 
known  from  Chili).     (/frra/^^J^,  sleek-skinned,  shining.) 

a.  Dorsal  fin  ct>ntinuous.     (Liparin.) 

b.  DortMil  tin  connocted  with  the  caudil. 
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^  9.  31*  L.  major  (Walb.)  Gi)L 

X^ormil  and  uunl  sligbtly  connected  with  ba«e  of  caudal;  anterior 
K4>^trila  tubular;  ix>stcrior  siinplf.  J>.  45^  A.  38;  P,  42;  C.  U).  8ize 
B-e^m^j  large.    L,  10  iiicbes.    OreeDlaud.    {(lilL) 

W    ^  t^I^jfdffpUfntit  tifmrU  var,  i»^ar,  Walh.  .VrtoiU  Pise.  489,  I7r>*2;  Liparh  tiinh'uta  Kriiyi^r, 
H«»<:  tirlu  TidiK^kr.  i^  235,  ld6i:  Jcfi/toc^ir  mo/of  Gill,  Proe.  Acml.  Nal.  8<i.  Plulii.  mil, 

B   K  S3tl.  L*.  piilrlirlla  AyrcH. 

_  Cjirayi^h,  usually  with  wavy  purplish  stripes,  soioetimes  uiarbled  and 
»l^»otttHl  with  purplish ;  pectorals  spotted  or  banded  with  grayish  jnirple ; 
MAr^^Bral  line  with  round  whitish  8pota  Suout  broad  and  blutit,  project* 
Bli^;^  lM*youd  mouth;  uiaxillary  reaching^  nearly  to  trout  of  eye;  teeth 
fcli  <:>rt,  clui*e-set,  a  broad  l>autl  in  each  jaw,  that  of  ujjper  Jaw  broadest. 
^^c»<l}*  <!ompre4ised  behiod,  thick  in  front;  head  almost  ^lobuhir;  aute- 
Viox*  irostrilH  tubular;  skin  very  thin  and  lax.  Dorsal  tin  high,  audi- 
^'icl^^il,  eoutiuuuus  with  anal  and  caudal  arountl  the  tail;  tail  tapering 
^o  ^M,  jKiint,  ajipeariug  iHOcercalj  lint  the  vertt^lnie  esseuriMlly  as  in  other 
VI»^B^^nes;  pectorals  very  broad,  the  base  of  loweruiost  rays  under  eye; 
■^*^»^trjd  disk  small,  oval,  2 J  iu  head;  pseudobranehiie  well  developeth 
^i^**-nd  5;  depth  3,  D.  48;  A.  39;  C.  12;  P.  3(>.  U  10  inches.  Pacitif 
J-^*>ia8t^  from  Monterey  t^j  Puget  Sound ;  not  rare. 
H^  i^  ^V^TC5,  Prtic.  Cikl.  Acud.  Nut,  Sci,  i,  ldr>o,  23;  Uiiuther^  iii^l64;  St^iudftcUnt'T^  IctiUi, 

^*  *  ^1K;|.  I,,  (irihba  Bran. 

^  ^ead  and  Ixnly  very  pale  brown  or  ^ray,  paler  below;  head  and 
r**^*  ^^^rior  parts  often  wilh  concentric  brown  riiijii^s;  sides  plain  ur  marked 
|p  i  t  li  bcoviii  stripes  and  rinfjs;  tail  sometimes  with  dark  blotches;  ver- 
^r^^^^^l  litis  usually  with  dark  bamls.  Body  abniptly  contracted  near  the 
■'^^mmi,  i^overed  with  lax  skin;  interorbjtal  space  shaltow-coucave,  the 
W'^^^^^ex  and  nape  somewhat  eli^vated;  snout  depressed;  heatl  as  wide  as 
.  ^*^*JBy  lonirer  than  deep;  nostrils  tubular,  the  tubes  of  anterior  nostrils 
B^^*^*^«*t;  eye  »mall,  4  iu  head;  ventral  disk  nearly  circular,  8  in  len^^th; 
^^^^ *^*X-ical  iins  continent;  dorsal  continiums;  loiij^'est  dorsal  my  halT  us 
Pot^^  as  head;  pectorals  reachin^jf  front  of  anal;  caudal  0  in  body. 
^«i^  34;  depth  3^.  I>.  42;  A,  :i(>;  P.  3a;  O.  12.  Bering's  Sea, 
■"'^■^^•i.Hka  and  Siberia.      **  Dtstin|?uished  from  L.  fabricH  by  it8  smaller 

■  '^y^s  and  its  dc[»ressed  suonty'  and  from  **Z/.  tunicata^  by  the  larger 

■  ^*yc^  and  fewer  rays  in  dorsal,  anal,  and  pectorals.     {Bmn,) 
H  IBtJAit,  Piw.  U.  S.  Nat.  Mutt.  iv,  148,  ISdI.) 


742      CONTRIBUTIONS   TO   NORTH   AMERICAN   ICHTHYOLOOT— IV. 

1134.  li.  arcttca  Gill. 

UDiform  dark  rusty-browD  or  chestDut.  Suoiit  rather  bigb  i 
(lecurved;  interorbital  space  3  in  head;  foreliead  depressed;  ante 
nostrils  simple,  posterior  tubular.  Vertical  fina  conflaent;  caudal  < 
vex,  7  in  total  length;  pectoral  5^;  ventral  disk  10.  Head  4  intc 
its  width  6J;  depth  2^.  D.  42;  A.  34;  C.  11:  P.  35.  Port  Foo 
(rreenland.    {Oill.) 

(Gill,  Proc.  Acjul.  Nat.  Sci.  Phila.  1864,  191.) 

1135.  I^.tunicata  Reinh. 

Yellowish,  mottled  with  brownish.     Eye  nearly  3  in  snoot  or  ii 

orbital  space:  posterior  nostril  not  tubular:  pseudobranchite  redi 

to  two  lamella);  vertical  fins  continuous;  anal  beginning  l>eIow  t 

dorsal  ray;  ventral  disk  longer  than  broad,  half  length  of  head: 

thin,  loose.    D.  42;  A.  34;  C.  12;   P.  34.    Coasts  of  Greenland.   {< 

ther.) 

(lAparis  tunicata  Reiiibardt,  Overs.  Kon^.  Danske  VideuMk.  SeUk.  yi,  cxi,  1(96^ 
:J9;  a.  3:<;  P.  30;  C.  14":  Liparut  fabtHcii  KrSyer,  Naturh.  TiiUskr.  ii,  274,  W7:  L 
fabricii  Gtinther,  iii,  161:  LiparUt  fabncii  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  Ir^, 

1136.  Ii.  lineata  (Lepecliln)  Kruyer. 

Yellowish,  striped  with  dark  brown  or  purplish;  the  color  very 
able.  Body  thick,  covered  with  thin,  loose,  slippery  skin;  head  obi 
the  nape  swollen;  snout  bmad,  not  depressed ;  lips  thickish:  iKwtt 
nostril  tubular;  eye  7  in  head;  gill-openings  reduced  to  a  vertical 
extending  to  upper  part  of  root  of  i>ectoral;  pseudobrauchia*  ob>4> 
tail  truncate  at  l)ase  of  caudal.  Dorsal  and  anal  fins  uniteil  witl 
oaudal;  ventral  disk  rather  longer  than  broad,  half  length  of  hem 
margin  with  about  13  papillie.  Head  4;  depth  3^.  I).  :i:\;  A.  l?^ 
.*>4;  C.  13.  L.  5  inches.  Northern  Europe  and  Anieriea,  south  toi 
(^od. 

(Cifclopierus  Uparis  L.  Syst.  \;it.  i,  114:  Ci/vhtptcnttt  liiiratus  Lep«xlnii.  Nov.  C 
IVtropol.  xviii,  522:  L'tpann  nihjariH  Giinther,  ii,  ir>9;  Liitkeii,  Naturh.  Koreii.  Vid 
Meildels.  l-^<)0  and  IHtil,  2VA;  C<»llrtt,  N(>r«:«\H  Fiske,  1^75,  65.) 

1137.  Li.  ranula  Goodc  &  Bean. 

Color  uniform  whitish,  translucent  in  life.  JUnly  thick,  uttbe. 
(Irical  anteriorly,  rapidly  tapering  to  the  tail;  skin  thick,  lax;  i 
broad,  with  prominent  vertical  profile,  its  length  4  in  head; 
.'{  in  head,  not  reaching  front  of  orbit ;  ventral  diak  newtr' 
length  half  its  distance  from  snout.     Ilead  4;  de|iti 
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^T>,  about  48;  A,  about  48;  P.  27;  V.  U  (papilla?).  (Qoode  tt  Bemu) 
II  all  fax* 

(OocmIc  d,  Beiui,  Proc  U.S.  Nut.  Mus.  1879,  46} 
|ib^,   I>orMi1  aopufated  {rom  camlul  by  Ji  uotcli* 

1 1 39*  L»  inotilaniii  (Donov.)  Ciiv. 

Yellowish,  the  vertical  litis  brij,'liter,  with  darker  margins.  Trunk 
tliiek;  head  brositl;  skin  tbiii,  loose* ;  hiMid  flat  above  the  impe,  sliglitly 
proitiiiiiiut;  snout  vtsry  hroatl;  maxillary  not  reuL'bin^  eye;  posterior 
mxHtrils  simple;  eye  9  in  head,  half   length  of  »nout  or  iuterorbital 

ppaise;  pBeudobniuehut^  none;  posterior  nostril  not  tubular;  peetoraln 
iiiti<*bed;  dorsal  routinuons,  not  joined  to  the  caudal;  anal  nut  eon- 
i»et_'ted  with  cantlal;  ventral  disk  eireular^  not  «piite  half  as  long  aa 

[iiead.    Head  4  in  total  len^nh;  depth  5.     D.  28;  A.  24;  C.  14;  P.  3(); 
rt,  10  +  25.    {Ounthei\)     Mat»sa4;husetts  to  Greeidand  and  Northern 

'Europe;  not  rare. 

i^*j^€^JopU:rus  moHtatjui  Donovan^  BhtUh  Fiahos^  iii,  pL  6H;  Gilnthcri  lit,  161:  CoUett, 
Kor|5efi  Fiake,  lHi5,  «7,) 

tm:»9«  E..  ealliodan  (PaUi^)  C.ilir. 

Olivaceous,  punctate  with  black  dota,  light  below.  Body  depressed 
forwards,  eonipressed  and  tapenni^^  beliind;  head  iiarrowrd  forwards; 
itiotit  rounded;  eye  Bmall;  iuterorbital  space  broad  and  nearly  thit; 
^maxillary  not  reaching  eye;  teeth  small,  evidently  tricuspid,  in  broad  ^ 
Ids;  skin  lax,  thickish,  GilbopeningB  very  suialL  Uorsal  and  anal 
lrt»ly  joined  to  base  of  caudal  rays;  edge  of  disk  with  12  i>apilla'; 
I  *^"2»tti€ter  of  disk  about  one-half  length  of  head,  B.  28 ;  A,  20.  AJuska; 
**>uudant, 
(^Sf€ilopteriut  MtttfodoH  Pallas,  Zoogr.  Hoss.»A6tat.  iil,  75,  1811;  OHntlier^  iii,  162.) 

^^<*ddish  olive,  with  darker  specks,  most  conspicuous  on  the  fins;  a 

^arlc   biU'  at  base  of  caudal;   a  dark  streak  below  eye;   a  pale  streak 

*^l»  «ides.     iSkiu  not  very  thick,  udhcrt*nt,     ISody  everywhere  coui- 

V**<?f48*^ed,  even  the  head  being  deefjer  than  broad;  head  se^ircely  eouvex 

*Vi*^  the  nape  not  pronjinent;  jaws  etfual;   maxillary  reaching  to 

I^I^Oi^ite  middle  of  the  small   eye;    teeih  small,  three  lobed;   ventral 

*^**k.  oval,  three-fifths  length  of  head.     Dorsal  tin  scarcely  emargiuate, 

j**^  Bpines  rather  stiif,  the  first  spine  in  tront  of  vent;  pectorals  reach- 

Img  vent;  caudal  entii-ely  five  from  dorsal  and  anal.    Head  4;  depth  r>. 

^-  Vll,  23;  A.  27;  t\  12.    Monterey  to  Paget  Sournl    (Here  described 


^ 
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from  a  small  example  taken  at  Mouterey,  perhaps  belong! 
different  species.) 

(ILiparis  cyclopm*  Gunther,  ii,  163,  1861.) 

aa.  Dorsal  fin  emargiaate,  the  spines  separated  from  the  soft  rays;  akin  fim 

paHsi  Steind.) 

1141*  Ii.  mucosa  Ayres. 

Bose-red  or  brownish,  unspotted.     Body  strongly  compres 

back  somewhat  elevated,  not  much  depressed  forwards,  the  I 

wider  than  deep,  longer  than  in  L.  pulchella;    mouth  rathe 

terminal,  the  jaws  equal  when  closed;    teeth  blanily  tricus 

band  in  upper  jaw  widest;  eyes  small;  skin  firm,  thick,  little  i 

Dorsal  fin  separated  into  two  parts  by  a  deep  emargination; 

dorsal  rather  low,  entirely  free  from  caudal;    anal  nearly  fr 

caudal;   pectorals  moderate;  ventral  disk  oval,  2 J  in  head; 

posterior  fourth  of  pectorals;  eud  of  tail  truncate.     Head  4\ 

about  4.    D.  VII,  26;  A.  26;  C.  16;  P.  31.    L.  6  inches.     Coast 

fomia;  rare. 

(Liparis  mueosus  Ayres,  Proc.  Cal.  Acad.  Nat.  Sci.  i,  24,  1855:  Lipartt  aims 
ther,  iii,  559;  Steindachner,  Ichth.  Beitriige,  iii,  54, 1875.) 

Family  CX  — CYCLOPTERID^. 

(The  Lump  Suckers.) 

Body  short  and  thick,  more  or  less  elevated,  covered  with 
skin,  which  is  smooth,  tubercular,  or  spiuouvs;  head  short  am 
suborbital  stay  present,  thin  and  tiattish;  mouth  small,  termin: 
with  bands  of  slender  teeth;  no  teeth  on  vomer  or  palatiuc 
openings  narrow,  restricted  to  the  si<les,  the  membraues  beinj;; 
joined  to  the  isthmus  ami  shoulder  girdle;  branehiostegals  G; 
fin  long,  the  anterior  part  of  tiexible  spinets,  which,  in  the  ad 
sometimes  hidden  by  a  tieshy  hum]),  vsometimes  entirely  w; 
soft  dorsal  small,  opposite  the  anal,  and  similar  to  it ;  cat) 
rounded,  free  from  thedcusal  and  anal;  vcntrals  thoracic,  ruuiiii 
formilig  the  bony  center  of  a  sucking-disk;  pectorals  short,  plac 

*  In  Dr.  (iiinther's  typt'  of  L,  ryclopus,  fnun  l*>(iiiiiiinult  Harlor,  th«r  tin-fi 
J>.  3r>;  A.  'M)]  C.  rj;  the  ventral  disk  is  said  to  Ik*  I<-t«.s  thiiii  halt  the  len^ 
Iicad,  and  thodorsal  is  said  to  l»c«^iii  behind  the  vent.  The  s|K*i*it^  ii  i 
I'in  nearly  every  respeet  with  L.  vuJgarin"  {linvatu).  Our  specimen  is  i 
L.  mucosa, 

t Steindachner,  Ichth.  Beitriige,  iii,  54,  1875:  typo  LiparU  wmomm 
new;  Liparia.) 
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i«rii'  b;iHe«  liroati  and  procurrent  j  jiylonc  ccpca  numerous;  vcrtebnc 
lii,  t[»c  Mki*lctoti  (tH»bly  ossiOtMl.  Geuera  2j  species  4;  iiihabitiug 
lilt*  nnrthern  seas  of  both  bcmispheres.  By  meau8  of  the  adhenive 
ventral  disk  these  fisbes  are  enabled  ta  aitaeb  themselves  very  (irmly 
to  r»K?k«  or  other  objects. 

(  ijkimtMhttU;  gw>np  Vyel&pieriiui  (iUuther,  iii,  154-158.) 

it,    f^plfiocui  (lomal  wautiiig;  sl<in  Amooth  or  noarly  fio CYCi.OPTKmcUTHYS,  3S5. 

Sf«liioiiii  dor&ftl  prcj^rii^  fM>nii^timea  tlidUfjpcAriiig  with  ago;  nkin  tuli*'rciiliit4\ 

CYCUlFIKUrs,  30<>, 

a«5.-Cl  €  LOi^T  E  H I C  li  'r  If  V S  Steinaachoor. 

|?«*rtrifl?ii*lifirr,    InUth.   Iloitrugr,  x,  14^  U3SI :    type  C^o^j/ifHcAlA^  l^/nftrr  8toind,= 
(**ft:hptrru*  PMi/ni'O**!*  PiiMoic) 

i,iM*\  8hort  and  thick,  rounded,  covered  with  thiek  smooth  skiu,  dt-n- 

ttluto  of  liony  tuberek*«  (or  nearly  so!);   tail  sleuiler,  eoriipre\s,sed,  the 

1>o4ly  abruptly  eontraeted  to  its  base;  head  bi-oad,  obtuse;  mouth  ob- 

liqius,  llu*  hiwer  jaw  prominent;  teeth  rather  small,  shart>,  in  two  rows 

«*riorly;  |isendobranehife  large;  |iriHs3J;  suborbital  conne<»ted  by  a 

V    May  With  the  preopeivle;  gill  o[ieiiing  small,  abc»ve  tbe  base  of 

IMfittoral,  which  is  broad  and  proeiirr^nt;  ventral  disk  moderate, 

nin^fMl.     Uorsal  short  and  high,  of  soft  mys  only,  opposite  the  short 

il,  iMith  well  separated  fiuui  the  small  caudal,    (/wjixw^rg/^oc,  round- 

,,,..iC€l;  iifOh:^  fish*) 

%  i^^.  Vm  renlrircifdis  (^tcui(li^lin<»r)  J.  ^  G. 

Brown,  witli  tiumerous  routnl  dark  spots.  Head  bi-oader  than  kmg^ 
llio  J4 ivatest  depth  a  little  less  thai)  its  length;  eye  small,  round,  T  in 
fi-  :ul,  flie  maxillary  extending  to  below  its  middle.  Head  .'5;  depth  2i* 
I  •-  (I;  A.  7;  l\20'j  CAU  L.  12  inches.  (Stemdavhner,)  Okhotsk  Sea, 
ii. .  I  tliwanL 

J H  rrntri'toAwt  PalluM,  Splcil»?gia  2ooU  vn,  15, 1.  *i,  about  1770:  {C&ftfHuf)  rtm- 
'.imliitT,  lit,  4l>^<;  Vtfrhpttfrichth^a  gUihrr  8triit(l.  lAwh,  n«itriigi%  x,  14,  ISSI, 


1  l^S.  C*  wIrlli-H  'Palliiii)  J.  &  G, 

V^oli^r  blackish.      Hody  ovate,  smooth;    a  single  series  of  osseous 

?es  ahmg  the  middle  of  the  hack  to  the  origin  of  the  dorsal  fln; 

;iw  longest;  teeth  small,  uneonal;  eyes  small,  high;  gill  opening 

it  to  a  fount]  foramen.     Dorsal  tin  eommenciug  rui  the  middle  of 

ho  burk  and  extetuling  to  near  the  ba^e  of  caurlal;  anal  ending  oppa< 

y      I  and  Panrs  Ilarlxir,  Bering's  Sea.     (PttUaa.) 
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396.— €ir€I.OPT£BU8  Linnsiifl. 
(LKMipiM  Cuvier.) 

(Artedi;  LinnsBUS,  Syst.  Nat.:  type  Cgelopterua  lumput  L.) 

Spinous  dorsal  present^  sometimes  disappearing  with  age;  ski 

armed  with  series  of  bony  tubercles;  other  characters  of  the 

iucluded  above.    {xuxXozj  circular;  jrre/oov,  fln;  from  the  circular 

disk.) 

• 
a.  Dorsal  spines  not  disappearing  with  age;  gill-opening  a  small  slit  on  leT< 

ventral  disk  large.    (Eumicrotremua*  Gill.) 

1144.  €•  spinosus  Mfillcr. 

Color  olivaceous,  the  skin  between  the  plates  thickly  punctate 
orbicular,  cuboid  anteriorly;  base  of  spinous  dorsal  and  body 
vent  abruptly  compressed;  teeth  in  narrow  bands;  gill-openiDj 
level  with  eye,  slightly  narrower  than  orbit.  Spinous  dorsal  not 
covered  with  rough  tubercles,  similar  to  those  on  body,  but  i 
width  of  ventral  disk  slightly  less  than  its  length,  and  somewl 
than  length  of  head.  Body  covered  with  irregular  roundish 
plates,  varying  much  in  sizo,  some  of  the  largcT  with  a  centra 
turned  backward;  all  tb(^  plates  with  small  tubercles  and  sUm»< 
il)le  prickles;  small  plates  along  bases  of  all  the  fins;  a  series  ol 
]dates  extending  backward  from  above  eye  to  opposite  the  inte 
tween  dorsals;  a  series  of  5  on  each  side  of  middle  of  intei-oeuh 
from  snout  to  nape,  these  increasing  much  in  size  posteriorly: 
of  3  along  opercular  margin;  along  base  of  spinous  <lorsiil,  a  : 
4,  not  connected  with  that  of  interorbital  si)ace;  a  single  larj:r 
t^aeh  side  of  the  interval  between  dorsals;  two  ]<mgitudin:(I  sei 
large  plates  each,  beginning  above  base  of  pertorals  and  Ix^lii 
slits,  terminating  under  the  space  between  dorsals:  the  lar^rest 
body  is  immediately  behind  axil  of  pcMtoral:  a  smaller  one  l»eloT 
two  others  between  it  and  origin  of  anal;  two  series  of  smallei 
bellow  eye;  many  small  plates  interposed  between  the  series  i 
ones;  very  small  plates  on  under  si(h»  of  head  and  middle  of 
j)lates  between  ventral  disk  and  vent:  none  in  axil  of  ]>ectoraU. 
.{;  depth  nearly  2.     D.  VI 1-1 1 ;  A.  10:  C.  10.     Alaska  to  loebw 


Miill,    Pruc.    Acad.    Nat.    Sci.    Pliila.   1K>4,  UK):    typo  C^cfonter— 
'^v/4iHfjo?j  very  ntuall^  Tfjfjmx,  aperiure,  fi-oin  the  smali  gUK 
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I^ngot  Sound  hikI  Muiite.    Uore  det*cnl>ed  from  an  Alaskan  spt^cimeti 

^2^f.llllcrr«  Pnwlr.  Zof*!.  Dtm,  ix,  1777;  FubriciuA,  Fautm  OrcBnlaiifliea*  1780, 134;  GUn- 
iii^  157:  Ctfehptrriut  orhh  Gttiithert  iti,  Um^^  lrt6l»  t»|K«c]moii  from  Vaacouvent  Islaud.) 

I3orsaI  »|iinw»  euvelnjKHl  in  ik  llosliy  limiip  in  adiilt;  gill-opeitings  larger;  veatral 
disk  sfiin!! .     ( VffctottferHH. ) 

-&<$•  C«  ItttiifillS  L. — Lump-Stuktr;  Lump-ftnh, 
OliviKTeouH,  with  darker  markings;  skin  ininctiilate*  Htsid  lH*avy, 
atixiost  i-otitid;  iut4?rorl)ital  space  verj  widt*,  flattisli;  maxillary  reatdinig 
i»  €>r  dligbtly  beyond  front  ol* eye;  ^ill-opeuings  extending  fixmi  level  of 
tt>I><^r  margin  (vf  ey<?  to  opposite  middle  of  base  of  pectonils;  length  of 
g:i  II -opening  aiiout  iMpr.il  to  base  of  pectoral^  tliree-tiftb.s  length  of  bead, 
iM|ti^  to  length  of  vt»ntral  disk;  a  tlesby  bnmp  on  tlie  baek,  wliitb,  in 
Ili«a  ^idutty  eovei-s  the  spioons  dorsal;  skin  witb  small  tubercles,  and 
;i1>oi.it  7  rows  of  larger  8i>inoii8  phites;  a  median  dorsid  row,  whieli 
divides  and  forum  two  series  lH4iind  tbe  hiiuip;  two  lateral  rows,  of 
w-liidli  the  lower  has  larger  plates;  one  abdominal  nnv  m\  eaeb  side, 
IIc^sMl  34;  deptli  2,  D.  alKint  Vl[-1(>;  A.  10.  North  Atlantic;  rather 
»irkn]on  on  the  coasts  of  America  and  Hnrope. 


I  t--iiiiiaMiK,  S\,h|,  \fit. ;  GSintlu*r,  iii,  I.V.:  Lttm^ntfi  aitfjiorum  Dukayi  N.  Y.  Fauna,  Fi 


Family  CXI— G01iIES0CID.E. 


1 


^c>dy  nither  elongate*  broad   and   depressed  in  front,  covered   liy 

r*^*^>oth,  naked  skin;    m<ioth   niiiderale;  n|»per  jaw  protractile;    teeth 

•«*ii4i,lly  rather  strong,  the  anterior  conical  or  iucisor-likf*;   posterior 

i^taliies   sometimes    present;    no   bony  stay    fjom    snborbital    across 

'^?*ofeji;  upercle  rediiceil  to  a  .small  spine-lik*^  proji^ction  conceided  in 

Iti  Hkin^  behind  angle  of  tlie  large  preoperclc;  psendobrancfiite  small 

'^^anting;    gills  *1  or  2h;    gilbmenibranes   broadly  nnited,  fn»e  or 

'■t^  to  the  istbinns;  dorsal  lin  on  the  posterior  part  of  th*'  body, 

'^f^^jsite  to  the  anal  and  similar  to  it,  both  (ins  without  spines;  ventral 

***^    vide  ajMirt,  each  with  one  conceided  spine  and  4  or  ,j  soft  rays. 

^-^Mreen  and  behind  the*  ventrals  is  a  large  sncking  disk,  the  ventrals 

'*'^ny  forming  j>art  of  it.     This  sucking-disk,  which  is  ditt'erent  in 

^'^tfitttre  from  that  of  CtjvloptentH  and  fjparinj  is  thus  described  by 

^*  liiinther: 

**The  whole  disk  is  exceedingly  larget  subcircnlar,  Jon ger  than  broad, 
^^  Icinglh  being  (often)  oue  third  of  the  whole  length  of  the  lish.    Tbe 
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central  portion  is  formed  merely  by  skin,  which  is  separated  from  1 
pelvic  or  pubic  bones  by  several  layers  of  muscles.  The  peripbi! 
portion  is  divided  into  an  anterior  and  i>osterior  part  by  » A 
notch  behind  the  ventrals.  The  anterior  peripheric  portioD  is  forn 
by  the  ventral  rays,  the  membrane  between  them  and  a  broad  frin 
which  extends  anteriorly  from  one  ventral  to  the  other.  This  fri 
is  a  fold  of  the  skin,  containing  on  one  side  the  mdimeutaiy  ven 
spine,  but  no  cartilage.  The  posterior  peripheric  portion  is  »U8|)en 
on  each  side  on  the  coracoid,  the  upper  bone  of  which  is  exceeclii 
broad,  becoming  a  free,  movable  plate  behind  the  ]>ectora1.  The  k 
bone  of  the  coracoid  is  of  a  triangular  form,  and  supports  a  ^ 
broad  fold  of  the  skin,  extending  from  one  side  to  the  other,  and 
taiiiing  a  cartilage  which  runs  through  the  whole  of  that  fold.  I 
processes  of  the  ciirtihige  are  continued  into  the  soft  striated  martni 
which  the  disk  terminates  posteriorly.  The  face  of  the  disk  isco 
with  a  thick  epidermis,  like  the  sole  of  the  foot  in  higher  animals, 
epidermis  is  divided  into  many  polygonal  plates.  There  are  no  i 
plates  between  the  roots  of  the  ventral  fins."  (Giinther,  iii,  p.  495.) 
air-bladder;  intestines  short;  pyloric  cceca  few  or  none ;  skeleton  1 
vertebrie  13  to  14  + 13  to  22.  Carnivorous  fishes  of  small  size,  ch 
of  the  warm  seas,  usually  living  among  loose  stones  between  tide-ui 
and  clinging  to  them  tirml^^  by  means  of  the  adhesive  disk.  Gencr 
species  25  to  30. 

{(iobii'Hovidw  (liiiiXheTj  iii,  480-r>ir>.) 

a.  Gill-ni»'ml»rMn(\s  fun*,  from  the  iflthmiis;  ^illH3;  lower  jaw  with  iiH'isi>r»:  \^»^ 
jiart  of  Muckiiig-disk,  without  a  free  anterior  niargiu (fuiiiL>  A. 

397.-OOB1ESOX  Lac<^peae. 

(Lacopi'ilo,  Hist.  Xat.  «1oh  Poiss.  ii,  GDo,  1H(K»:  type  Gobiettojc  crphtitmi  Larej.twlf. > 

r><)(ly  anteriorly  very  broad  and  depressed,  posteriorly  slender, 
ere<l  with  tough,  smooth  skin;  head  large,  rounded  in  fnuit:  ui* 
terminal,  crescent -shai)ed;  lower  Jaw  with  a  series  of  strong  ineisin; 
front;  ui)p(T  jaw  with  a  narrow  band  of  teeth,  those  of  the  ant< 
scries  larger;  no  teeth  on  voiniM*  or  palatines;  gills  :{;  gill-uienihr 
broadly  united  under  the  throat,  not  attached  to  the  isthmus;  siici 
disk  large,  the  posterior  i)ortion  without  anterior  free  margin.  Sj« 
nninerous,  all  American;   mostly  tropical,     ((iohiits:  IJsox.) 

a.  Anal  tin  of  10  to  V.\  rays,  about  as  l(ui«x  us  dorsal.     (CauIarcktiM*  GilL) 
h.  Inri-ors  of  lower  jaw  <'iitire. 


MJill.  rroc.  Aead.  Nat.  Sci.  Pliila.   lHr,2,  3:tt):    typt^  UpadogmBHr 
xai;/lof,  stem;  apx^^t  auus;  i.  f.,  aual  mauy-rayed.) 


^  Ul;   OOBfESOClD^ — OODmSOX.  74^ 

h*  €S«  retU*utntai«  (Grd.)  .h  &  G. 

B^lit  olive,  everywhere  retieulated  with  brownish  t»rmt;;e;  irnihUe  ol 
miv  lip  black;  a  lijijht  bar  between  eyes  and  across  eheekiij  verliejit 
|flit«tk3';  caudal  with  two  faint  Ijrownisb  bars  near  its  base.  Head 
ISjiut  broad  as  lung;  mouth  wide,  its  width  more  than  half  length 
Kiid;  uttter  teetli  uf  n|»per  jaw  rather  «tron^,  elose  set,  vertical,  con- 
lor  Rlightly  compressed^  a  narrow  band  of  small,  eouieal  teeth  be- 
I  tlieui;  tower  jaw  witli  hirger  ti^eth,  0  or  8  of  the  anterior  broad, 
lor-llkc^  with  *»ntiiT  edj^e«,  |daced  nearly  luHi5U>ntally;  lateral  and 
li»rior  teeth  *4Uia!K  as  in  upper  jaw;  dtstanee  from  vent  to  earjibii 
hi  length  of  body;  sueUing  disk  as  broad  as  long,  3J  in  length. 
m  2J;  depth  0^.  D.  13;  A.  12;  V.  I^  4.  L.  «  inehes.  Paget 
pd  III  Monterey;  very  abundant  iu  roek  pools.  j 

P  -  rttlr^tUifaii  fJrtL  i^r<*c.  AeiiiL  Kat,  Sci,  Plnhi,   X^'yXj  infj:  Ltpadafjanter 

I  L  V,  H.  Pao,  R.  K,  8nrv.  Tinb,  x,  KJfl:  (hMmoJ'  mtrantlriiHH ijiUiih**v,  Ui^ 

pi«  €».  i^immofcitii  Cope, 

Itdsli  phHulH*ou8,  this  tdaektsh.  Head  extremely  wide,  its  width  2J 
btul  length;  this  wiilth  partly  proiUieed  by  a  large  (leshy  mass  ex- 
uff  from  end  of  maxillary  to  end  of  iuterojierele;  eye  small;  profile 
wml  deseending  abruptly  fVom  ]»osterior  line  of  orbits.  Superior 
i|faM*He»  12  on  eaeh  si<le,  e internally,  but  the  thn^*  median  teeth 
PIK  some  series  of  whieh  the  see<>rnl  lhrt*e  external  teetli  are  a 
inaation;  inferior  teeth,  11  on  each  side;  four  medhm  incisors  Uor- 
lal  and  HulK?qnal;  no  marked  eanine.  D.  11;  A.  10;  C*  16;  F*  2U 
If.)     IJilton  Head,  8outh  Carolina,  j 

ififS  1^00.  AciktL  Nat,  8ci,  Pliila.  1870.  \2l.)  I 

bcivitni  of  lower  ja>v  Inouspid*  j 

\Mm  €mm  rlie«%od<>ti  Uom  atnilh.  ' 

■rfc  oHvaeeouR,  usually  with  three  broad  yellowish  eross-bands 
k;  Ibe  first  aeross  interorbital  space  and  cheeks,  the  second,  very 
■■t^rofts  back  and  front  of  dorsal  fiti,  the  third  beluw  middle  of* 
pip  Rome  or  all  of  these  stanetimes  wanting.  F(»nn  nnu^h  as  in 
mUrulatmj  distance  from  vent  to  caudal  2|  in  length  of  body; 
lllltty  extending  to  below  ej'e;  incisors  of  lower  jaw  tricuspid,  not 
p  *  *  rted,  ab*>ut  8  in  nund>er;  up|H*r  teeth  essentially  as  in  G, 
^^-:.  .  I*oi>tal  a  little  lunger  than  anal,  coterminous  with  it. 
^Bl;  depth  UL  I).  II;  A.  10.  L.  2^  inches.  San  Diego  to  th«» 
^HCalifonila;  locally  abundant.  J 

BSniltli,  fmcv  t*.  a  Nat  Mtia.  Ibdl,  UO.)  I 
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Family  CXII.— BATRACHID^  * 

(The  Toad-fishes.) 

Body  generally  robust,  depressed  anteriorly,  compressed  beb 
head  large,  depressed,  its  muciferous  channels  well  developed;  m 
very  large,  the  teeth  generally  strong;  preinaxillaries  protractile; 
3,  a  slit  behind  the  last;  pseadobranchiae  none;  gill-openings  restr 
to  the  sides,  the  niembrunes  broadly  anited  to  the  isthmus;  brant 
tegals  mostly  (>;  gill-rakers  present,  modemte;  suborbital  without 
stay;  post-temporal  bone  simple,  undivided;  scales  small,  cycloi 
wanting.  Dorsal  tins  2,  the  first  of  two  or  three  low,  stout  sp 
soft  dorsal  very  long;  anal  fin  similar,  but  shorter;  ventrals  r 
large^  jugu'ar,  I,  2  or  I,  3;  pectorals  very  broad,  the  rays  bnin< 
pyloric  coeca  none;  tail  diphycercal,  the  caudal  fin  distinct,  roai 
Carnivorous  cosist  fished,  mostly  of  the  warm  seas;  the  young  of 
or  all  the  species  feisten  themselves  to  rocks  by  means  of  an  adl 
ventral  disk,  which  soon  disappears.    Genera  5;  species  about  12 

(Batrackida  G\intheT,  iii,  166-177.) 

a.  Body  naked. 

b.  Lat4?Tjil  line  obboleto ;  dornal  spines  3 BATRACiir 

bb.  Lateral   lines  several,  each  formed  of  Nliinin<^    lK>dies  inibeddiNi    in  tb* 
aceompauied  by  pores  and  niinnte  cirri;  no  axillary  foramen :  d(»rsal  >piiir? 

POKICHTHY: 

39§.— BATRACHIJS  Bloch  &  Schneider. 
(Klein;  Bloeh  &  Schneider,  Syst.  Ichth.  1801,  42:  type  (iadns  fan  I..) 

Body  comparatively  short  and  robust,  scaleless;  head  larjrt 
pressed;  jaws,  vomer,  and  palatines  each  with  a  single  seriosof  st 
blunt  teetli;  mandible  with  an  additional  external  series  at  syiiipb 
teeth  of  upper  jaw  small;  dentary  bones  forming  an  a<*nte  an;l 
symphysis;  lipsflesby;  upper  angle  of  opercle  with  2  diverging  141 
more  or  less  concealed  in  the  skin;  spinous  dorsal  of  3  stout  1 
^si)ines,  the  vsecond  the  longest;  no  lateral  lino  nor  conspicuous  p 
young  with  series  of  small  tufte<l  cirri  on  back  and  sides;  branclii 
gals  (J;  vertebrie  12  +  22.     {^^aTod-^o^^  a  frog.) 

a.  Axil  of  pectoral  with  a  larj^e  foramen. 

1149.  B.  tau  (Linn.)  Ciiv.  &  Val.— 7'ort (?->/♦ ;  (hjMUr-fi9h  :  Sarp9. 

Dusky  olive,  with  black  markings  confluent  on  the  sidef* 
irregular,  indistinct  bars;  belly  and  under  side  of  Ir 
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r?ith  black  bius,  those  on  dornal  iin«l  atial  oblitjiu*.     Toetb  iu  maiKliblo 

iniull  atit4*n<>rly,  it^^ihirly  iiicreasiii^  iu  8iz<^  backwards;  those  on  vomei^ 

j>romineut;  a  broad  t1a]>  above  orbit;  ti[>  of  mnxilhiry  and  lower  side  til 

maadible  with  eonspieuous  cirri;  a  series  of  smaller  eirri  along  margin 

c»f  preoperele;  siibopendo  endinp:  in  a  long,  nharp  spiue;  orbit  abont 

[c5(|iiaUin|j;  intiM'orlatai  width  or  length  of  snout;  pectoral  with  a  lar{;e 

if4>riunen  iu  the  axil.     Head  Sg;  depth  4|.    D.  111-27;  A.  24,     Massa- 

l^i^lititietts  to  the  WcMt  Indies;  very  abtindant. 

tOaf/iwt  lcfi»  \Aniu  HynU  Nat. ;  Glliitlwr,  iii»  Un.) 

Very  pule  yellowish  brown,  thiclsly  covered  with  round  spots  of  dark 
brown;  tboae  on  head  smaller ;  belly  with  nunierons  spots,  the  largest 
at^  large  a^  eye;  back  with  many  oblong  blotehes,  besides  small  round 
^potn;   fljiH  blotcht'd  and  banded;  otherwise  as  in  J5.  tuu,     Pensaeola, 

iihwdt^  dt  B«aii«  Froo.  U,  S,  X^t,  Mas.  1B79^  336.) 


a99*-PCIItl€HTIIl!S  Girnrfl. 

[lOimnl,  Vrm.  Acail  Nat.  BcL  Philn.  18r>"l,  141:  i^i^t  Ponchfh  if h  notntm  Grd^^Batm- 
tkiu  jHyrattiMimtui  C,  &  V.) 

Body  rather  elongate;  head  not  very  bmad,  dt-pn'ssed,  the  lowt^rjaw 

"*>ii*eting;  skin  naked,  with  several  series  of  nimious  pores;  mouth 

^lUt;,  with  conical  teeth  in  the  jaws,  and  a  cauiiie  tooth  ou  each  side  of 

rh©  Tomer;  opercle  with  a  single  spine;  first  dorsal  with  2  very  small, 

*toiit  spines;  pectoral  broad,  without  foramen  in  the  axil;  brancliioste* 

^tlii  il;   air  bladder  divided  into  two  lateral   parts;   vertebrte   114-31. 

^*'/»«i-#  poi*e;  ixOb^^  tish;  iu  allusion  to  the  extraordinary  development 

'^^  the  Tnucous  system.) 

^  ft  «&0.  P.  por4»!iifii«$Jitiii$  (Cnv.  i&  Val.)  Giliither. — MidHkipnutH. 

^-^live  brown  above,  with  eoi*pery  retlections,  tht*  bt*lly  bmssy-yellow ; 
It-^K  with  iiTegnlar  broad  vertical  crossblotcJics,  nuist  distinct  in  the 
t***'ij;  <lorsal  grayish,  with  oblique  dark  bars;  vertical  lius  somelimt^s 
rgined  with  black;  pores  of  lateral  lines  bead-like,  shining  silvery; 
^liite  space  below  eye,  with  a  black  crescent  below  it.     Head  nar- 
^^'e^d  forwards;  opercle  developed  as  a  strong  spine;  nia  x  ilia  r3^  reach - 
^^H    beyond  orbit;  lower  jaw  with  a  single  row  of  about  10  large,  re- 
"^r^-ed  teeth,  behind  which  is  a  patch  of  small  teeth;  sides  of  jaw  with 
single  series  of  canines  similar  to  those  in  fr<;nt,  but  larger;  up|>er 
with  an  irregular  series  of  small   teeth;    palatines  with  a  single 
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series  of  conical  teeth;  2  large  enrve<l  canines  on  Toraer;  head  with 
severiil  rows  of  fringed  pores:  ore  row  along  lower  line  of  o|ien.*le  and 
subopercle;  auotlier  along  upj)er  edge  of  cheeks,  this  branching  hebiwl 
and  below  the  orbit,  one  branch  running  forwards  below  the  orbit  and 
around  tlic  snout,  the  otlier  vertically  downwards  behind  the  niasillan*; 
a  series  of  fringes  behind  the  lower  lip;  behind  this  a  series  of  iwrw 
without  fringes;  a  short  straight  series  of  pores  on  each  side  of  vertt-s; 
a  ix)w  of  pores  along  the  base  of  the  dorsal  fin,  curving  at  front  of  dor- 
sal, and  terminating  at  upper  angle  of  opercle;  a  row  below  this,  nut 
reaching  base  of  pectoral;  a  third  row  does  not  reach  the  biise  of  can-  , 
(lal,  and  is  anteriorly  strongly  curved  upwards  to  base  of  pe<:tora1;  S 
concentric  series  on  the  abdomen,  the  outer  extending  forwards  be- 
tween bases  of  veutrals.     The  so-called  '^shining  pores'*  on  thewdei 
are  not  pores,  but  bright  round  pie(*es  of  shiny  nu*uibraiu*,  sho«ins 
through  a  translucent  skin;  each  of  the  spots  has  above  it  a  iKiir  of 
Iringed  flaps  with  a  small  pore  between  them;  the  rows  of  flai>s  along 
bases  of  dorsal  and  anal   fins  are  without  sliining   spots.     Ventrais 
r(»aching   bases  of  pectorals,  which  reach  to  opposite   the  sixth  anal 
ray;  caudal  not  half  length  of  head;    peritoneum  black.      Head  3}; 
depth  G.     D.  ir-:57;  A.  ;U;  V.  I,  2;  P.  18.     L.  15  inches.     Pacilic  roart: 
very  abundant  from  Lower  California  to  Paget  Sound ;  occaMon.ilIy 
south war<l  to  Panama;   also  in  the  West  Indies  and  on  the  coast  of 
P>razil. 

(liafrarhun poroxiKsimufi  C.  A:  V.  xii,  'AH:  Porlvhthifff  notatm  (Jiranl,  Pmi*.  A'.';iil.  Ni'. 
Sci.  Phila.  lHr>4,  Ml,  and  in  U.  S.  Par.  K.  K.  Surv.  Fish.  KM:  GiintlM-r,  iii.  I7k 

Family  OXIII.-LEPTOSCOPIU.K. 

l>o:ly  oblong,  low,  compressed  posteriorly,  covered  with  nidJiTitf 
cycloid,  imbricated  scales;  lateral  line  complete,  anteriorly  rnunin^ 
along  side  of  back,  posteriorly  me<lian:  liea<l  obhmg,  nearly  plane 
above;  eyes  small,  superior,  well  forwa:<l;  suborbital  bonces  cnlar;:^], 
but  without  •'stay";  nostrils  double;  opercle  fring^Ml :  unairh  nearly 
vertical;  premaxillari(*s  juotractile,  not  forming  the  cntiri' eilgr  of  the 
upper  jaw;  lips  fringed;  gill  oiMMiings  very  broad,  tlu*  nuMnbrane.<  sej^ 
arate  and  free  from  the  isthmus;  pseu<lobrancliia*  pres4»iit  or  altsenL 
Dorsal  fin  very  long,  nndivi<led,  several  of  the  anterior  rays  «piiioiH|j 
aujil  v(»ry  long,  eommen<*ing  close  behind  the  vent,  which  18 
briMst;  eand.il  dipliy<'(Tciil.  free  from  dorsal  and  anal;  peeto 
able,  the  l);is(»  proemrent ;  ventrais  jugular,  I,  3  or  I,  5; 
than  10+  M;  pyknic  cuMra  none.    Genera  about  5;  ape* 
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lulling  fR^r^Ical  Reas.    This  group  or  family  is  inost  nearly  r^* 

Its. 

Ui«#aipH<f9  UUl,  Prof!.  Acud.  Nat.  8ci.  Pbila.  1^62,  dOa^oOG.) 

t  '.'■  I^  3;  pocroral  rays  simple?.     (Dacttfloscopintr,) 

lanclilrt?  nonr*  head  niboiJ:  dorsal  commendDg  at  the  nape* 

L  BACTYLOftCOPUa,  400. 

[  -tao*— DACTVL,as*capiJs  gul 

Lproc.  Aca<l,  Sat.  8rL  Phllft*  1859^  l:^2:  tyiw?  l/actyloncopm  fridiifitatfiit  Gill.) 

lody  moderately  eloii{?ate^  covered  with  ruther  large,  i\\cloid  scales; 

■I  euboUl,  oblong  and  nearly  flat  above;  eye«  small;  interorbital 

bebrmid;  mouth  nrnrly  vt^rticiil;  lower  jaw  not  dilated  beneath  nor 

|-  -^^'f  in  front,  without   barbels;   no  iotrulabiJil  IVlarnent;    feelh 

I-  .[>  jaws  only;  pBeiidobmnehia*  obsolete.    Dorsal  coin ujendng 

Hie  iiapi?!  with  10-112  spines;  ventral  mys  I,  3.     {SunruXo^^  finger; 

LiCf  flhort  for  UranotfcopuH,) 

k  • 

II.  I>*  trldifirHatufi  Gitt. 

r'        '  :     bead    with   coarse  wav^y  darker   linen;    fins   immaculate. 

t^,  tier,  much  cr^mxiressed   po.stcriorly;   opercular  fringe  of  15 

Imte  filament8.    Distance  from  snout  to  dorsal  5  in  total  length  of 

k     Head  5  (in  total);  depth  7.    D.  XII,  28;  A*  11,  32;  P.  13;  V.  I, 

u  I  -I-  i  +  30=^4o,    Wet*t  Indies,  north  to  Key  West.    (GUI) 

,  Artiil.  K/it.  St:i.  PliiUi.  185D,  l:^2,  IH01/J04,  and  lf^4]2,EU5;  Glintln  r.  iiL'279.> 

I  Family  CXIV.— BLENNIID^  * 

{The  Blennim.) 

pm  rHMiHj!,'  (ir  vimoiisly  elongate,  usually  eompressiM;  naked,  or 
Hm  with  usually  cycloid  scales;  teeth  usually  well  developed;  sub* 
pd  rtnx  tiot  articulated  with  the  preopercle;  dorsal  fin  long,  con  tin- 
L  or  divided  into  two  or  three  Uns,  the  anterior  portion  and  some* 
B  the  whole  fin  conifMised  of  spines,  which  are  stiff  or  flexible;  anal 
loDfr,  ttsnally  with  one  or  two  small  spines;  ventrals  jugular^  few- 
kl,  or  wantiug ;  caudal  fin  present,  rounded;  tail  di|»hy(^ere4d;  air- 
Uer usually  wanting;  pseudobranchim  present;  gills  4,  a  slit  behind 
■■brtb;  vertelme  numerouH.  Genera  about  50;  species  nearly  300, 
^■j^tiJir^r^uiil,  a  large  and  varied  family,  chiefly  of  small  carniv* 
^^^P»^  iting  rock'X^*^^^  ^^^^   ^^^   bottoms  near  the  shore* 

|e  of  ill  li  the  freshwater  lakes  of  Italy.    Many  of 

^  a^itA  11:^  m^Mrn  imA  ItU  Amarrhichadida  of  the  key  ou  page«  &^ 

^Kl  it«  lius.  i> 
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tliem  {CUnincB)  are  ovoviviparDus*     Professor  Gill  divirlei?  this  groi 
iuto  neveral  families  (vl««rr/t*Vf/m4i//rc.',  Blcnniidw,  Cebediehthiiii(v^  A1/i^r* 
dimitidWj  SticJutidWy  and  CryptacantUdm^  but  the  secood,  third^  foartij 
and  fifth  of  those  groups  at  least  are  very  closely  allied,    Geueni  abool 
40;  spt>cies  al>out  250. 
{Blcfkniidtv  Y^.  GUnthur,  iii,  200-294.) 

•  Molar  teeth  Done, 

d.  Teeth  long  and  slenderi  cafred,  hook-like  or  cofnl>*lik6:  in  front  of  jawj  only; 

body  naked ;  dorsal  witli  m»tiy  noil  t»y»; 
ventral  tin*  well  developed,  8(M»oi<M 
carnivorous,  oviparous,   ohielljr   inipieAL 

h.  Astorior  teeth  caiiine-Iikei  unequal;  mmv  of  the  te^th  tnovablc;  ottieni  ao^ti- 

larly  l)fnt;  pll-aieuil»rant*«  free?  ttmn  imh* 

ni us . « OFntoBLKKNira,  401. 

hh^  Anterior  teeth  comli*like,  eqaal ;  teetli  all  fixed. 
e.  Giil-ajemhrancs  broadly  united  to  the  it*rhuiaa,  the  glll^opeuiit^j;^  rvetiicUd  t« 

the  sides* 

d.  Month  large,  the  head  rather  pointed;  no  canines, Chasmodks,  4(H 

^^       dcf.  Month  small ;  the  head  decurved  in  profile. 

^B  e.  Canine  te<>th  none iBKHTilfta,  103. 

^^  te.  Canine  teeth  present  in  one  or  both  jaws  posteriorly. 

HvpLEtrRoctttLrs,  4W4. 
ee.  Gill -membranes  f^ee  fhnn  the  isthmus,  or  at  least  forming  a  fold  AcrvMfi  It; 

posterior  canines  present . .  BLENmVft,  I05, 
oo*  Teeth  coniri  not  comb^liko. 

/.  Body  scaly. 

^  </.  Lateral  line  present  (ot  more  or  lees  obsolete),  ftingle,  ht^^h  in  front, 

.  abruptly  rur\'ed  above  jwct^traU*   i\i*vom 

^K  iug   median  po^t^eriorly ;  domal   tin  with 

^H  one  or   more  soft   rayn:    ifiU-niembnwe* 

^H  free  from   iethmtis;  vent  nils  well  dcveU 

^^1  oped.      Speeieti    camtvorons,    ovcivi«]|i»* 

^H  rouH,  cbtctly  tropieal.     (Cl^ndiat.) 

^H  h.  Soft  dorsal  of  nnmerous  my  a;  ^H^ales  small. 

^H  {.  Maxillary  greatly  developed,  rtac hi  1^;  far  beyond  l»re; 

^^r  vomer  and  palatim«s..,*.NEOCilircS| 

^H  iL  Maxillary  moderate. 

^H  J.  Air-bladder  obsolete ;  candalliu  ronnded CLtKt75,  407* 

^^H  tn  Air-bludder  tarf^e;  caudal  forked;  teeth  on  palatinnk 

^H  H£TE«(t«TtCet«,   40K. 

^H  JIA.  Soft  dorsal  <>f  &  single  ray;   sealeii  rather  laf^e;   a  not<;h  behi 

^H  third  spine  of  dorsal. 

^B  g^.  Lateral  Iine»  If  preaeot,  stmif^bt,  eonennvut  witli  the  bock; 

^H  times  brancheil  or  du[dte«led. 

^H  1;.  Month  horizontal  or  nearly  so, 

^B  I,  Gill-openini^s  not  continued  forward  below,  the  meiii 

^B  broa4)ly  united,  free  &om  isthimtn  itrnot; 

^H  ventral  fin  a  ver>'  small  or  wanting*     Spe- 

^^^  eiea  ranifvoroun  or    berbivorMis; 

^H  rona  (f)     Arc  tie  or  sulMirotie.     (JD^lit^ 
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m.  Porsul  fin  of  ffpitica  only, 
fi.  I^t^^ral  Un^  notify, 
0.  GilUmembnkue«»  fr«^i^  from  tboisibmiis;  no  pyloric  ccBca. 
/>.  Anul  Hi»iii«i  iM»iie;   vcutmlM  I,  3;   top  of  lu^ml  with 

t<?ntiM't^s Cmnni.oinirs,  410. 

pp*  Anal  fin  vfiXh  2  »mall  spin<:)«;   vrntriil    fms  rnrM* 

nicnfjM'y... ,.>... Mrn^xoiDES^  41 L 

ppp.  Anjil  ftn  with  a  large  apm«  In  a  nhi'iitU;   vi'ntfals 

wanting; AJ»f>mrirnTYS»  41^. 

IHX.  Gill>membrnu<'H  jinued  to  the  isthttitiK;   nt»  veuinii 
Ana;  no  i«na1  Npiiii;i»;  pylori*:  cii*<jm, 

AX«>PLAKL?ll*i,    MX 

Mw,  Lateral  llni**»  am'c^ral ;  pyloric  ca*ca  present ;  gill* 
luemliranea  frf?e  from  bitlinnia;  vcntrals 
nont«  *  anal  spine»  «iiiaU. 

Xn^HiSTKR,  414. 

mm.  Dotsol  flu  witb  ira  posterior  linlf  composed  of  «oft  rays; 

gitl«niombraT)f^ii  broiitlly  united,  fr<*e  from 

isthmus;   voutral?j    wautitig;   lateriil  line 

single,  liigh  j  pyloric  c<eca  pri^Mf^nt 

CKnium  HTHYSj  415, 
IZ.  Olil-openlngs  prolo!»«i«(l  fnrwarf]  Ik^ow,  ni^pumioil  l»y  a  nar- 
rciw  inninni*?;  pei*lorulw  nearly  iis  long  h» 
bi?ad  ;   ^entruln  well  developed,     Ovipa- 
rouH,  herbivorous,    Arctk'.    {StkhirlnaA 
g*  Lateral  line  present. 
r.  Lateral  lijie  forked  or  duplicat^^d. 

ErME8oaR-iMML%  416. 

rr.  Lateral  line  mmple,  mediau SriciM^rj^^  417. 

frr.  Lateral  tine  fiirnplff  dcirsnl. 

NOTOORAMMir^,   418. 

qq.  Lateral  line  obsolete, 

«,  Tee^th  na  vomer  or  palatineB-LrMPKN^rs,  41». 

«A.  'IWth  on  jaws  only LEPTOltLKNXiU;*,  4t!0. 

kk.  Month  nearly  vertical;  gill-mombrtines  attncbed  to  the  lath- 
mn^;  jh^ ales  um all ;  lateral  liui*  obsolete; 
no  venti als ;  domal  of  epines  only.    { Cr^p- 

inmn thodtrnv) Delolepis,  42L 

jQT,  Body  naked ;  dorsal  fins  of  npines  only ;  ventrals  obsolete. 

i.  Gill- membranes  joine<d  to  tht^  isibmus;  lat- 
eral line  obsolete;  pyloric  ca»ca  present; 
laouth  nearly  I'l-rtieal;  teeth  strong,  on 
jaws,  vomer,  and  pututine«. 

CitYnArAXTnor>Es,  422. 

leelh  strongs  on  vomer^  palatines,  and  sidc^  of  lowitr  jaw;  d(»nial  of  flex< 

ible  Bpitie44only;  scales  minute;  gill-mem- 
branes joiner!  to  tho  iathnius;  no  ventral 
fins;  air-bladder  preaent;  no  lateral  line. 
(  A  narrh  kk»adi  na'.) 

u*  Caudal    fin  distinct ;    body  moderately 
elongate A> ARitmcttAS,  423. 

aa,  Cauiial   fin  confluent  with  dorsal    and 
anal;  body  ovl-tdiaped, 

A>'ARJtmcimiY8^  424 
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401.-OPHIOBI.EIffBllUS  GilL 
(Blennophis  Valenciennes;  pieocoapied.) 
(GUI,  Proc.  Acad/Nat.  Sci.  Phila/ISGO,  103:  type  BlemufpkU  wObU  VmL) 

Body  moderately  elongate,  strongly  compressed,  scaleless;  \ 
short,  high,  abruptly  decurved  anteriorly;  symphysis  of  lowei 
with  4  hooked  canines,  the  oater  strongest  and  bent  backward,  a] 
forming  a  right  angle;  sides  of  lower  jaw  with  2  or  3  still  larger  cai 
the  hindmost  very  large  and  bent  backward;  npper  jaw  with  4  di 
canines  in  front,  followed  by  a  long  row  of  shorter,  slender,  ma 
teeth,  which  are  set  close  together;  nasal  tentacle  digitate;  a  low  si 
tentacle  above  eye;  gill-openings  wide.  Dorsal  fin  long,  the  sj 
slender,  separated  by  a  slight  notch  from  the  soft  rays;  caadal  la 
free  from  dorsal  and  anal ;  ventrals  moderate,  I,  2 ;  pectorals  1 
(Sft^y  snake;  Blennins.) 

1159.  O.  webM  (Val.)  J.  &  G. 

Dark  golden-brown,  sometimes  with  a  broad  cross-band  of  d 
violet  on  back  and  dorsal  fin ;  caadal  with  2  dark  longitudinal  str 
dorsal  and  anal  purplish  or  orange;  an  intense,  round,  dark,  ood 
spot  behind  eye.    Head  much  compressed;  eye  3^  in  head;  snoi 

Dorsal  beginning  above  gill-opening,  ending  just  before  caudal :  it: 
rays  somewhat  hij^ber  than  the  spines,  the  highest  spine  1§  in  1 
caudal  and  pectorals  each  about  as  long  as  head;  ventrals  li  in  1 
Head  4;  depth  4^.  D.  XI-22;  A.  II,  23;  V.  I,  2;  P.  15.  -We 
coast  of  Southern  California"  to  Mazatlan,  Barba<loes,  and  Cj 
Islands.     {Steindachner.) 

{Blennoph\s\ceblni\^\c>i\cwTim'^\  Webb  &  Bcrthelot,  lies  Canar.  Poirr.  60:  B 
phut  webbi  Giinther,  iii,  259;  Steiudiichiier,  Ichtli.  Boitriige,  viii,  41,  l^\f,) 

40^.— CIIASIIODES  Ciivier  &  Valenciennes. 

(Ciiv.  &  Val.  ITist.  Nat.  Poisa.  xi,  295,  1836:  type  Blennius  boBquiantu  Lac.) 

Body  oblong,  compressed,  naked;  bead  triangular  in  pmfilo, 
snout  somewhat  pointed;  mouth  large,  with  lateral  elett,  the  niaxi 
usually  extending  to  beyond  eye:  premaxillaries  not  protractile;  t 
in  a  single  series,  long  and  slender,  comb-like,  confined  to  the  ftw 
each  jaw;  no  canines;  cirri  very  small  or  wanting;  gi  11 -openings i 
small,  their  lower  edge  above  the  middle  of  the  base  of  the  pccM 
lateral  line  incomplete.  Fins  as  in  Blennius,  Americui*  (jp 
yawning.)     (See  Addenda.) 

1153.  €•  bosquianus  (Lac.)  Cuv.  &  Val. 
Color  (in  i )  olive  green,  with  about  nine  horiconfi 
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leomcwtiat  irregular  and  interrupted,  converging  backwards^  op- 

pr  itU'inUrane  and  a  broad  ntripe  thiougb  middle  of  .spinous  dorsal 

ioniiigeyelluvv;  anal  fin  ilark,  the  ray.s  witU  white  uienibmnaceouR 

[  9  dark  oHve  green,  reticulated  witU  narrow  pale  green  lines,  anil 

leevei^  broad  daik  biirs,  wbicL  s\m  more  distinct  posteriorly;  ver* 

M  iiitarly  marked ;  bead  liiiel.v  (bjtted  with  black ;  a  dusky  ftiK)i 

L.;_     .  ^audal  in  botb  sexes.    Orbital  tentaele  very  minate  or  wunt- 

biiaiciUaiy  extending  to  rather  beyond  eye;  interoculur  space  very 

iw,  not  concave*     Dorsal  fin  not  emarglnat^,  the  spines  slender. 

ml  joined  to  base  of  caudal;  anal  free*    Head  ^i^J;  depth  3|.     B* 

id;  A.  20.    New  York  to  Florida;  chiefly  southward. 

^HOitt  h'*^if^f;rinuH  Lac«  Hint.  Nat,  PiiiiM*.  in  41KI,  imO(  9  );  Giinther,  iii,  229:  Fholin 
^B»:  :   JcHU'u«  AcatL  Nat,  $ol.  PUiln.  iv,  280^  ISt^  (  ^ ):  Cka$fnodu  itoftnt- 

ft,  €.  ^,unAri%a^v%^tu%  (Wtjoi])  C.  Sl  y. 

Idy  iritb  4  distinct  brownish  bands,  a  fifth  broader  and  le^s  marked 
M  neck;  four  round  yellowish  spots  along  base  of  analf  head 
Iml  with  blackish.  Lower  Jaw  slightly  longer  than  the  upper, 
lal  flu  free  from  the  caudal;  anal  fin  highest  anteriorly.  D.  27;  A, 
|(  Wood,)  Habitat  unc4^rtain,  prctbably  South  Atlantic  coiistof  the 
bmI  8lat4!S. 

mi^^iMidr\fmciaU4  Wood,  Jouru.  Acad.  Nat.  ^ci.  I'hila.  iv,  282,  1624;  Qdather, 

I  >IOa.-I§ESTlIE§  Jordan  A.  GUbert. 

lilc*T. :  type  Bt^^tt^ins  iirntiUg  iVittxt^,} 

bfl  jieniiH  difTers  from  HlennUm  in  the  absence  of  canine  teeth  and 
I  irllou  of  the  gill-openings  to  the  sides,  the  gill-membranes 

L  ^  united  to  the  isthmus  as  far  as  the  base  of  the  pectorals. 
[kQciwn  species  are  American,  (r^m^,  equal;  ttrOm^  to  eat;  in  allu- 
|ta  the  uniformity  of  the  teeth.)    (See  Addenda.) 

k«  I.  irenlilli*  (GnL)  J.  &  G. 

r  tSj  bo«ly  and  fins  uiarbled  and  spotted  with  darker;   anal 

1^;..^  a.  a  blue  spot  on  the  dorsal  in  front;  males  with  p;oh]en 
MA  on  lower  partes  of  head.  Gill-openings  extentling  downward  to 
w  edgtA  of  pexrtorals.  Head  large,  short  and  blunt,  the  profile  of 
|taKi^*p;  supniorbital  cirrus  lar|?e,  niuUitid,  as  high  as  eye;  inter- 
^■|gi^  iu.ci  ♦.v  I*  HH  than  half  width  of  orbit;  no  canines.  I>orsal 
^^^B^  from  caudal,  its  spines  stiff,  lower  than  soft 

^Viii  Iiciid]  pe>ctanils  reachiuji:  anal;  venti^als  half  way  to  ventf 
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lateral  line  present  imterioily,  ending  above  anal.  Head  SJ;  depth  1 
D.  XII,  19;  A.  21 ;  P.  14.  L.  5  inches.  Coast  of  California,  from  Pmnt 
Concepcion  son tli ward.  J 

{iilenHiiM  gtmtilU  Girord,  Pr<M}.  Aciid.  Nat.  Sci.  PhUii.  1854,  149:  Bkwrim  ^cvfiofl 
Giliitlier,  ili,  217:  Bte/tniM  (f€Ht'ili9  St^iadactiDer,  Ichth,  Belinige^  v,  150,  IS*S.)        ^M 

1190.  1*  uunclatus  (Wood)  J.  Sl  G. 

Light  olivaceous,  with  darker  retieulations,  forming  ill  defined  ver- 
tical bars;  bead  Mith  very  <li«tinct  black  dots;  a  series  of  Wsick«l«i« 
on  each  side  of  lateral  line;  dorsal  with  a  black  blotch  in  front  and 
with  the  lateral  bars  extending  on  it;  anal  tin  blackinb,  the  rays  tipi>«*^ 
with  white;  caudal  barred.     Body  rather  deep;   head   large,  obtuse  ^ 
interorbital  space  concave,  half  the  diameter  of  orbit;  orbital  ctrna 
a«  long  as  dorsal  spines,  bifid  at  tip,  branched  below;  a  minute  uafiim.-\ 
ciiTus;  no  canines;  gillopeuings  extending  to  about  lower  fourtli 
base  of  pectoral,  thus  narrower  than  in  L  gentUw,     Dorsal  tin  bigi-»f 
little  notched,  the  soft  part  highest,  the  spines  stiff,  2a  in  head,    nea.^1 
aj;  depth  ^i.    D,  Xa,  15;  A,  19.    Coast  of  North  and  South  Canili 

{BlenmuspMUvtattit  Wood,  Jouni.  Aiad.  Nat*  ScL  Phila.  iv.  27t!iy  1825 r  lilenniiti pum  •«• 
tatHif  Giiiitlu^r,  iii^  *Z2St  f  Blennitcf  katU  Le  Sufur,  Joiinj,  Aead.  Nftt.  Bci.  Phllji.  iv,)J6-^ 
1825:  fB^psoblenniwt  hentffi  Gill,  Cat.  Fish.  East  Coast  N,  Amor.  184$!,  fiomrn  mndtm/> 

'  404.-1I1  PLErRaeuiLUJ^  Gin. 

(Gill,  Proc,  Aoftd.  Nat.  Sci.  Pliila.  1861,  168:  typ*  Blrnmv^  muUiflm  Qn\ 

This  genus  differs  from  BlenniHn  in  the  restriction  of  the  giU^pcuu*i 
to  the  sides,  tlie  giil-membranes  being  broadly  and  fully  Joined  lo  Ui^ 
isthmus,     {u,  upsOon;   -Unpuv^  side;  ;f^£^"s,  lip;   the  jilhusitui  iK»t  evi- 
dent.) 

1157.  II.  iiiiiltll1II«(GnL)Gill. 

Dusky  brown,  back  and  vertical  fins  with  roundish  spot^,  mo!(t*coa* 
spieuoiis  in  the  young.  Head  short,  the  profile  bluntly  ilecnrved;  max- 
illary reaching  to  below  middle  of  eye;  four  canine  teeth,  those  in  tlie 
lower  jaw  larger  than  those  in  upper;  supraocular  cirri  very  higb,eaeli 
with  four  smaller  ones  at  base.  Dorsal  fin  not  emarginate,  the  aoft  mya 
rather  higher  than  the  slender  flexible  spines;  membrane  of  hist  my 
almost  reaching  base  of  caudal;  origin  of  anal  in  advance  of  that  of 
soft  dorsal;  jiectorals  broad,  reaching  beyond  ihmt  of  anal;  ventitilij 
long,  nearly  reaching  vent.  Ilead  3^;  depth  about  &ame.  D.  Xlll, 
14;  A.  11, 18;  V.  I,  3.    Coast  of  Texas.    {Qrd.) 

{Blmniun  mntHfitU  Girard,  U.  S.  Mex.  Bound.  8an%  !ti59,  27,  pi.  xil,  t  U: 
fnuUiJitU  Gilathwr,  iii,  502;  GUI,  Proc.  Aciul.  Nttt.  Set  PhiU.  1*361, 1(W.} 


iiib^^^^^i^K 
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Ml.  ICrfnliintiiii  (Wood)  X  Sl.  0. 
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live  briivru^  taintly  barred  with  darker;  sides  plain  (in  our  speci- 

»),  or  with  "several  ptiirs  of  Bpot^  of  a  reddi^slibrowii  color,  ar* 

io^imI  pretty  regularly  in  a  doublt;  nyw'^  {Wood);  vertical  fiim  e<lged 

Itb  ilarkf^r,  f«pecially  the  anal;  dorsal  bUudc  iu  front.     Head  nob  very 

"  •-    Uii^  anterior  protile  straight,  oidiqae;  oridtal  eirniH  not  large* 

r  than  eyi?,  bram^Ued  ut  tip;  interorbital  space  eoueave,  not  half 

^tiietur  of  eye;  asli^jht  tranaveri*e  groove  behind  eye;  eamnea  in  both 

vtMry  Htnmg,  hookeil  baekwardn,  the  lower  eonniderably  stronger 

appear;  gillopeninfj^si  exteailinij  downward  to  opposite  or  slightly 

low   lower  edge  of  pectoral.     Dorsal  iin  not  eamrginate,  the  spines 

4ler,  bat  rather  »tilf,  lower  than  the  soft  rays;  peetoralM  Bhortish, 

Itsmis  ratlier  long.      Head  3^;  depth  4*     D*  Xr,  15;  A.  18-     L.  2 J 

iea.     Soutli  Atlantic  coast  of  the  United  Statea;  abnntlant  ineujpty 

and  iduHterH  of  tuuicat^n. 

\li9MmiM  fgmuHaim  Woriil^  Juiim.  Acad.  Xut.  Sci.  PUtlft.  iv^  278,  WUi   f  BknMiu 
lUUntUtfT,  in,  'i^HO 

405.— BLEmMllTS  Linnjcui. 

lilennieti, 

1 1  LltmiPUBi  Sysi.  Nut. ;  iypa  BtennittM  Qcellaris  L.> 

<iily  oblong,  compre«,Hed,  naked ;    hejid  sbort,  the   proflle  nstially 

itiy  rounded;  moiitli  Hmall,  horizontal,  with  a  single  8<*nes  of  long, 

ler,  cur^^e*!,  close  set  teeth  iu  each  jaw,  besides  which,  in  the  lower 

'  at  least,  is  a  fang  like  canine  tooth  on  each  side;  premaxiUaries  not 

le;    gill  openings  wide,  extending   forwanl    below,  the  meni- 

^mut  o  i»t*e  friuu  the  isthmus,  or  at  least  forming  a  fold  across  it.    Dor- 

till  eatin^,  or  in*>ix^  or  less  emarginate,  usually  free  from  caudal,  the 

Klrnder;   pectorals  moderate;  ventrals  well  developed,  I,  3;  no 

ic  fiBca;   lateral  line  developed  anteriorly*    Species  very  niimer* 

irking  under  mcks  and  algie  in  all  warm  seas;  some  sx>ecies  in 

^ews  of  Northern  Italy.     (Dlentiiu^,  the  ancient  name,  from  ^^Aswoi^ 

^OH)icaldrri  prvMiATit.    (Blcnniujt.) 
Is.  Bofli  jawii  svitU  vti'^ 
«.  Dipriml  httl*'  *'<! 

ii^9,  B.  fucomEn  Cnv^*  &  Vah 

Lpi*eUf  becoming  darker  above,  with  nnmerouB  brown  spots 
Umv  *  Ikh'I.^  :ind  sidcH  of  the  body;  below  fitintly  reddish.    Orbital 
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cirri  nearly  as  long  as  bead,  bifid  above,  and  with  fringes  at  the  1 

Dorsal  fin  sligbtly  emarginate,  free  from  the  caudal,  the  spines  n 

stiff.    Head  very  sbort  and  deep,  its  profile  nearly  vertical;  both, 

with  very  strong  canines.     Gill-membranes  free  from  isthmus  p 

riorly.     Head  5  in  total  length.     D.  XI,  17;  A.  18.    Open  ocean, 

near  the  Azores;  said  to  have  been  once  taken  off  the  coast  of 

York. 

(Olivier  <&  Valenciennes,  xi,  2G3;  GUntlier,  iii,  217;  Dekay,  New  York  FftOiiA, 
149,  pi.  22.  fig.  66.) 

«a.  Orbital  cirri  none.    (PAo^m*  Fleming.) 

1160.  B.  carolinus  (C.  <&  V.)  J.  <&  G. 

Greenish,  with  4  or  5  irregular  dark  spots  or  shades  along  the  I 
dorsal  with  a  large  black  spot  in  front;  anal  brown-edged.  1 
rather  long  and  slender,  more  elongate  than  in  Blennius  pholU^ 
compressed,  the  bead  longer;  maxillary  extending  to  opposite  m 
of  eye;  teeth  |^,  with  strong  canines  in  both  jaws.  Gill-membraiiei 
from  isthmus;  no  trace  of  tentacles  above  eye.  Dorsal  spines  sla 
a  little  lower  than  the  soft  rays,  the  fin  little  emarginate;  domi 
anal  not  joined  to  the  caudal.  D.  XII,  18;  A.  17.  Sonth  Can 
Only  the  original  type  in  the  museum  at  Paris  known;  from  thi 
present  description  was  taken. 

{PholU  carolinus  Cuv.  &  Val.  xi,  276.) 

408.-IVEOCLI!VU$  Girard. 
(Oirard,  U.  S.  Par.  R.  R.  Siirv.  Fish,  x,  IM,  IH58:  fyiu;  AVor/imi^  blanchanfi  Gin 

Boily  compressed,  rather  elongate,  covered  with  minute  cycloid  sc 
lateral  line  present,  incomplete,  high  anteriorly;  head  naked,  tbecfc 
tumid;  up[)er  jaw  protractile;  maxillary  greatly  producetl  liacki 
more  than  two-thirds  length  of  head,  reaching  far  beyond  the 
both  jaws,  vomer,  and  palatines  with  stout,  unequf^l,  conical  tert 
a  vsingle  series,  besides  which,  in  the  front  of  the  jaws,  are  sms 
teeth;  nasal  and  supraocular  region  with  fringed  tentacles:  gilJ-a 
branes  broadly  united,  free  from  the  isthmus;  gill-rakers  weak.  I 
sal  lin  hnvjc,  scarcely  emarginate,  its  anterior  two-thinls  eompotei 
slender,  llexible  spines,  which  arc  similar  to  the  soft  rays,  allof  vl 
are  simple;  anal  long,  its  rays  all  simple  iventrals  moilerate,  IyS;C 
dal  lin  distinct;  i)ectorals  rather  broa<l,  rounded;  no  air-bUi 
pyloric  c(eca.     Pacific  Ocean.    (>/o^,  new;  xAjyo^,  Cliuus.) 

*  Flomin;^,  Brit.  Auiin.  207:  typo  BlniniuH  phoUs  L.     (OoAi?, 
fish  which  was  believed  to  Bheltcr  itself  in  a  cloud  of  mocoofl  ▼* 
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J  fill*  M*  satiric  US  Gimnl. 

T>»rk  bn>\vu,  neurly  onifonn;  maxillary  flap  broadly  edged  with 
liri^bt  yellow.  Heail  bliuitisb,  couvex  in  prolile;  eyes  large,  bigh  up, 
mreU  forward,  separatetl  by  a  mther  narrow  flattish  iDt^rorbital  apace; 
€ctp  of  lunid  rx)uvexj  cheeks  loiitj;  opercles  short.  Head  larger,  and 
t'eetb  ratber  stronger  than  id  N,  blanchardi;  maxillary  enonuoutily  de- 
treloped,  reaeliing  abont  to  giUopenitig,  its  ItiigtU  varying  witb  age; 
>ro%'ided  at  tip  and  inner  margin  with  a  very  broad  wing-like  flap, 
•wliich  ift  joined  to  the  lower  part  of  the  cheek;  this  membrane  is  more 
tb^^Ti  twice  the  diameter  of  the  eye;  t>elow  it  is  another  membrane  con- 
neccing  this  with  the  lower  jaw;  Kn[)raorl>ital  eirrns  quite  small,  but 
pre4Bent.  Head  3J;  depth  6;  maxillary  with  flap,  3i.  D,  43;  A.  29. 
•  12  locheB.  Monterey,  CaL;  a  rare  and  most  interesting  species. 
i^Mtoclinnti  Baiincui^  Girard,  Proc.  Acad.  Nat.  Sci.  1850,  57;  UUutUur,  ii,  260*) 


If.  Manctifirdl  Gironl. 

I>ark  red  or  phini  color,  with  olivegreen  blotches  on  the  side;  belly 
oil v"e^  speckled  with  lighter;  front  of  mouth  red;  lins  colored  like  the 
y;  a  black  spot  oeellated  with  yellow  betwc^m  the  first  and  second 
OT-sal  spines;  2  light-yellow  spots  at  base  of  caudal  j  dorsal  and  cau- 
<1«1  tinged  behind  Avith  yellow;  anal  and  pectimils  chiefly  vermilion; 
Oolor  quite  vnriable,  some  specimens  duller  or  barred.  A  long  cirrus, 
J»uch  longer  than  eye,  above  the  front  of  the  eye;  reddish  at  base,  it« 
tilled  tips  bright  yellow;  a  short,  multifid,  nasal  barbel,  and  aelaster 
r  3  or  4  fringed  bsirbels  behind  supraocular  cirrus,  Maxrlliiry  two- 
t.ljii*,[g  length  of  head,  0  in  btxly,  large,  reaching  nearly  to  opposite 
t  of  dorsal;  hiteral  line  ending  opposite  the  veut,  only  its  straight 
t<^rior  portion  being  developed.  Dorsal  spines  one-third  length  of 
d.  Heml  1 ;  depth  5.  IX  XXVI,  17;  A.  30.  Coast  of  California, 
to  Monterey* 
CGimrd,  U.  a  Pac*  R,  R.  8arv,  Fiuh.  1858, 114;  GUnlher,  U,  259,) 


I 


407<-€LIl^rS  Cnifier, 

~    '  r,  RJ-gne  Aniin.  il.  1817:  tyiw  CUnas  acuminatus  C,  &,  V.) 
.  .ly  more  or  less  elongate  and   compressed,  covered  with  small 
minute  scales,  which  are  usually  cycloid;    lateral    line  complete, 
^*>niptly  decurved  behind  the  pectoral;    head  obtuse  or  somewhat 
luted;  stout,  unequal,  conical  teeth  on  jaws  and  vomer,  and  some- 
*«Hes  on  palatines;  the  teeth  mostly  in  single  series,  except  in  front; 
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no  conspicaous  posterior  canines;  maxillary  not  prodnoed  badnrs 
from  angle  of  mouth;  gill-membranes  united,  free  from  the  issthm 
Dorsal  fin  long  and  low,  chiefly  composed  of  spines;  some  of  the  an 
rior  spines  often  different  from  the  others,  longer  or  shorter,  and 
farther  apart;  anal  Aq  low,  with  2  spines;  ventral  fins  jagahir,o 
spine  and  2  or  3  rays;  caudal  fin  truncate;  branchiostegak  6;  i 
bladder  and  pyloric  coeca  absent;  viviparous.  Inhabiting  rock-pc 
among  alg®,  in  warm  seas.  Our  two  species  are  very  different,  i 
represent  opposite  extremes  in  this  large  and  varied  genas.  (i/i^ 
name  of  some  sleepy  fish ;  from  xXt>Yjy  a  bed.) 

a.  Nape  with  a  fringe  of  filaments;  teeth  on  vomer  and  pab^tines;  scales  modeo 
{Labrosomus*  Swainsou.) 

1163.  €•  nucliipinnift  Quoy  &  Galmard. 

Beddish  brown,  sometimes  with  vertical  bands ;  a  black  spot 
opercle,  which  is  often  edged  with  white;  cheeks  and  fins  reticulaU 
dotted.  Body  oblong,  rather  robust;  head  naked,  thick,  short,  not  v^ 
obtuse  anteriorly,  compressexi  above;  mouth  rather  large,  the  maxi 
lies  not  prolonged  backward,  extending  to  opposite  the  posteriur  p 
of  eye,  2 J  in  head ;  teeth  on  jaws,  vomer,  and  palatines;  front  teetl 
jaws  conic,  stron*r;  oyes  largo;  iuterorbital  space  very  iiam)w;  e; 
side  of  neck  with  a  long  seri(\s  of  hair-like  filaments,  nearly  as  lonj: 
eye;  orbital  t(Mitacle  short  and  broad,  multifid;  nostrils  with  a  tnt 
barbel;  lower  jaw  slightly  projecting,  its  posterior  teeth  sometimes 
curved;  pectorals  a  little  shorter  than  head,  reaching  vent.  l>«»i 
spines  rather  slender,  the  three  anterior  spines  scarcely  shorter  tl 
the  others;  all  the  spines  lower  than  the  soft  rays;  dorsal  fine 
mencing  near  the  nape,  the  spinons  i)ortion  long;  sotit  niv.s  hi|: 
than  the  spines;  caudal  small;  pectorals  rather  large;  ventrals  ui 
crate;  gill -membranes  broadly  united,  free  from  the  isthmus;  lat< 
line  complete,  high  anteriorly,  then  abni])tly  deenrved:  nieiiibni 
of  vertical  fins  scaly;  scales  nut  very  small,  cycloid.  Ilead  3A:  tit* 
3^.  D.  XVIII,  12;  A.  II,  17;  Lat.  1.  70.  L.  8  inches.  West  Indi 
occasional  on  our  South  Atlantic  coast. 

(CUnus  nuchipiinuM  Quoy  ct  (Jaiiiiard,  Voy.  Uraniii  Zool.  255:  CUhmh  ptctimiftrt 
&,  Val.  xi,  r574:  Lepisoma  clnhosum  Drkay,  N.  V.  Fauna,  Fish.  1S4*2,  41:  CtinUMU 
pinnis  Giinthor,  iii,  20*2:  Labrosomun  j>ec/twi/cr  Gill,  Pn)c.  Aca<l.  Nat.  8ci.  Phil^l' 
105.) 


•Swainson,  C'lasH.  Fish,  ii,  75,  1839:  typo  C lin us  pectin i/cr  Cviv,  Sl  YwLssCS^ 
ohipinni«  J.  &  G.     {Labrus;  6qjhci,  body.) 
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^^H|»  i<<  tc«!tli;  spioouui  doiaal  notched  belimd  fiftli  aplue; 

i»  C*  evldes  J*  <&  G,  QQDu  s|K  nov. 
T'laal  i!t>!ur  of  ailult  tninHliicriiU  redilish  or  orange,  rienrly  plain;  a 
tf^  lH*llucid  «pot  ou  tlie  membrane  behind  third  dorsal  npine^  and 
e  fimall  one»  behind  it;  pectorals  barred;  young  speeimons  vari- 
ly  variegat43d,  with  liKlit  and  dark  shades  of  red,  brown,  and  whit€| 
UtH5  varying  exceedingly  and  dept^ndtnit  on  the  snrroutidingB;  a 
i  spot  nsuuUy  present  behind  giU-opeuing*  Body  elongate,  com- 
hend  Hmall^  rather  pointed;  mouth  quite  small,  terminal,  tlie 
dllary  about  reaching  pupil,  :ii  in  he^id;  lower  jttw  projeoting;  no 
th  on  palatineH;  posterior  te<*th  not  recurved;  eye  moderate,  shorter 
II  snout,  nearly  0  in  head;  a  small  supraocular  flap,  not  higher  than 
»U*  First  spine  of  dorsal  inserted  over  preoperele,  its  length  more 
II  ane  tbinl  that  of  head:  the  second  nearly  equal;  the  third,  fourth, 
[  fifth  pn>gres8ively  shorter;  the  sixth  about  as  long  as  fourth;  the 
mth  longer;  the  rest  nearly  equal  to  the  last,  which  is  lower  than 
»ofJ  rays;  pectorals  short,  not  reaching  vent;  veutrals  siiort;  scales 
y  sinatU  smooth;  head  naked;  no  air-bladder,  Head4|;  depth  4j(v 
V,  XXXI,  10;  A.  II,  26<  L.  9  inches.  Coast  of  California,  from 
Eterey  southward;  in  rock-pools;  very  abundant. 

Ify/W^  t  (iibiMnitia)  ♦'%«!»«  Cuoiifir,  l*n»c.  ChL  Aoft*L  Ntit,  SoL  iii,  KKI|  18<S4:  Blakira 
Stciadj^cbuer^  Ichth.  Beitriigt*,  v,  113,  ltf7|};  uot  CUnu4  «frj7a»if  C.  4b  V.)  { 

«0S.-II£TEROSTI€ilfJS  GirnnK  J 

Keip'Jishm,  1 

il,  ppoG,  Acna,  Nat,  Soi,  Phila.  18^4^  143:  type  neUfrtfilkhns  rantrotiiM  Grd.)  i 

Jody  rather  elongate,  comi>ressed,  covered  with  very  small,  smooth 
Jcs;  liead  long  and  h>\v,  the  snout  conic,  produced,  very  a^rute;  pre- 
xilhiries  protractile;  mouth  mmlerate,  termtiuil;  each  jaw  with  a  row 
couical  teeth,  behind  which  anteriorly  is  a  broad  patch  of  villiform 
lb;  vomer  and  palatines  with  villiform  teeth;  gill-rakers  feeble; 
•membranes  bromlly  united,  free  from  the  isthmus;  orbited  cirri 
late  or  wanting;  cheeks  scaly.  Dorsal  fin  very  long,  the  posterior 
«  soft,  the  ilve  anterior  spines  wider  apart  than  the  rest  and  sepa* 
I  from  them  by  a  notch,  the  first  and  second  spines  longest,  rather 
bl»^  the  other  spines  stiff;  caudal  fin  forked;  ventrals  I,  3;  pec- 


Qopwr,  Pmc.  CttL  AciMl*  Ni^l,  ?jcu  ni»  WJ:  type  Mjfxodct  ^Itycn*  Cooper.    (Dedl-^ 
to  Dr*  J.  P.  GibboQd.) 
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torals  moderate;  lateral  line  simple,  complete,  abmptly  carved  behind 
pectorals;  air-bladder  present,  large.  Size  large,  {irtpo-r^  different; 
czixoq^  rank;  in  allusion  to  the  anterior  dorsal  spines.) 

1165.  H.  rostratas  Gr^.—Kelp-fttih. 

Translucent  reddish  brown,  varying  to  blackish  or  olive,  with  tram 
of  shining  pale  bands  on  the  sides,  and  dark  vertical  bars,  the  hoe 
and  pattern  of  color  varying  greatly;  young  specimens  most  vuie- 
gated;  a  translucent  8i)ot  behind  third  dorsal  spine.  Body  much  cos- 
pressed,  deepest  anteriorly;  head  slender,  compressed  and  pointed; 
lower  jaw  projecting,  with  thick  lip;  maxillary  reaching  papil,  3]  in 
head;  eye  large,  7  in  head;  orbital  cirrus  minute,  usually  entirely  want- 
ing; cheeks  and  upper  edge  of  oi)ercle  with  small  scales,  rest  of  hcid 
naked;  middle  rays  of  caudal  about  two-thirds  length  of  outer.  Dead 
3f ;  depth  33;  B.  G.  D.  V,  XXXII,  13;  A.  II,  34.  L.  15  inches.  S«n 
Francisco  to  San  Diego.  The  largest  of  the  Bkanies  which  are  allied 
to  ClinuB. 

(Oiranl,  Proc.Acad.  Nat.  8ci.  Phila.  1854, 143;  Girard,  U.  S.  Pac.  R.  R.  Snrv.  TiA. 
36;  Gtiather,  ii,  264,  and  iii,  261.) 

409.— CRE]fI.\OBATE8  GUnther. 
AuchfHopterus  Giliitbur,  prcoccapivd.) 

(GUnther,  Proc.  Zoiil  Soc.  Lond.  ISill,  IJ74:  type  AnvhenoptcriM  monophtkalmuB  Gthr.) 
Body  moderately-  elongate,  compressed,  covereil  with  rather  \\\r^ 
cycloid  scales;  head  shortish,  naked;  cheeks  full;  mouth  mudewre, 
with  a  band  of  conical  teeth  in  the  jaws  and  about  one  series  ou  tk 
vomer;  none  on  the  palatines;  gill-membranes  united,  five  fruiu  ihr 
isthmus;  upper  surface  of  head  with  tentacles.  Dorsal  fin  low,  o»ni 
posed  of  stiff  si>ines,  with  but  a  single  soft  ray,  which  is  lower  than  :bf 
spines;  first  three  spines  more  or  less  sej)arated  from  the  others;  aiul 
tin  low,  with  two  spines ;  ventrals  jugular,  well  develoi>ed ;  jjectoral?' 
broad;  lateral  line  complete,  strongly  curved  anteriorly.  WarniHrA*- 
This  genus  differs  from  Cristiceps  in  having  but  one  soft  my  in  the 
dorsal  fin,  and  in  the  well-developeil  scales.  (z/>r,/i>",3arT,:,  uue  ffh« 
haunts  rocks.) 

a.  Throe  anteriur  spines  connected  to  tho  others  by  membrane. 

1166.  C.  intcffripinnis  Rona  Smith. 

Color  dark  brown,  variegated  with  different  shades  of  brown  tfd 
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auoiii  .1  in<li«tirict  dark  CTOssbarn;  si  distiiict  oce^llated  lilack 

posterior  part  of  dorsal  i\ii\  caudal  iiii  tnuisliiceot,  speckled j 

^luck  bar  at  its  base;  base  of  pectorals  violet,  bordered  with  bla^k, 

rest  of  the  flu  checkered;  veutrals  barred.     Head  stout,  broad, 

ilcsil;  moath  little  oblique;  eyes  lar^e;  nas^il,  snpniocnlar  and  nil- 

regions  with  fririf^ed  cirri,  thorte  at  the  nape  flap  like.     First  and 

?ud  dorsal  Bpiues  low,  a  little  higher  than  the  third,  which,  in  turn, 

bifcher  ihan  the  fourth,  and  sepamted  from  it  by  an  interspace;  the 

jbnine  between  the  tliird   and   fourth  spines  deeply  emarginate; 

erior  i^pines  not  forming  a  separate  fin;  highest  anterior  npine  not 

than  the  highest  of  the  posterior  part  of  fln.    Head  4;  depth  4 J. 

t,  XXmr,  1 ;  A,  II,  20;  V.  1,3;   Lat,  K  :i8.     L.  2J  inches-     Sau 

It  California,  southward  to  Mazatlan;  abundant  in  roekpooU, 

nma^icn  inUffripinnitt  Rti«a  Smith,  Pioo.  U,  8,  Nut.  Muji.  1*^0,  147.) 


4  ta.— CHI  Eta  LOP  HITS  Swainnon. 


{itlenniQp9  NILmoij:  CaftJtfphus  Kitiyor*) 


iSwaiaiOIt,  Class.  Fisli.  ii,  275.  183y:   type  nhnniu/*  mureUl  C.  Sl  V^^nUn- 

lily  moderately  elongate,  c<nered  with  small  seales;  no  lateral  line; 

Rhort;  no  teeth  on  vomer  or  palatines;  teeth  in  jaw8  small;  gill- 

[diranea  united,  free  from  tht?  isthmus;  nostrils,  orbital  region,  and 

^k  with  dermal  flapni,  the  supraorbital  flaps  high.    Dorsal  fin  long, 

j$pine8  ouly;  veutnds  well-developed,  jugular;  caudal  fin  distinct, 

air  bladder  or  pyloric  ccpca,      Northern  seas;  one  species  known 

^m  Eumpe;  a  necond  species,  impeifectly  described  by  Pallas,  may 

I pruvbionally  placed  with  it.    [^etf^  hand;  i^^ac,  crest;  apparently 

head,  was  intended,  which  would  make  ^^  Carclophm.^) 

tm  €?•  (t)  |>olxficlocephalu«  {PAllaH)  J,  Sl  G. 

PoTm  of  Zoarcejt,     Body  compressed,  covered  with  soft  imbedded 

I;  head  very  shorty  refuse;  lower  jaw  longer;  **both  jaws  without 

^;(t)  eyes  approximate;  interorbital  space  with  1?  minute  cartilag- 

^Kpinule^;  2  large  superciliary  cirri;  vertex  behind  orbits  subex* 

ated,  with  2  series  of  erect  cirri*     Dorsal  tin  beginning  at  the  neck, 

iidiiig  to  tlio  caudal ;  ventrals  uudescribed.      D*  LXX.      Karat- 

batka  (Path^)  and  Alaska* 
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411.— mUBJSIVOIDES*  Lac^pMe. 
Butter-fishes. 

{Centronotus  Bloch:  Ounnellus  Cuvier.) 

(Lac^p^de,  Hist.  Nat.  Poiss.  ii,  324,  1800:    type  Muranoides  9ujtf  LmcSp.=z 
gunnMlua  L.) 

Body  long  and  low,  considerably  compressed,  somewhat  band-s 
the  tail  slowly  tapering;  bead  small,  compressed,  naked  or 
mouth  rather  small,  oblique;  jaws  with  rather  small  teeth  iu  i 
bands  or  single  series;  vomer  and  palatines  usually  toothless 
membranes  broadly  united,  free  from  the  isthmus;  scales  very 


*  Little  known  species  related  to  Muranoides,  recorded  frcnn  Kamtaebatl 
doubtless  occurring  also  in  Alaska,  are  the  following : 

M.  iania  (Pallas). 

Body  banded;   teeth  obtuse,  subdistinct;   bead  subtriangnlar,  compmMd; 
ensifonp,  covered  with  minute  imbedded  scales;  vent  median.    Dorsal  finexti 
from  near  the  head  to  the  tail,  the  spines  suboqual;  caudal  subdistinct;  pa 
small;  ventrals  represented   by  2  recurved  spines.      D.  LXXXVU;  A.  47. 
Islands.    (Pallas,) 

{BlenniuB  tania  Pallas,  Zoogr.  Ros8.-Asiat.  iii,  178.) 

3f.  ruherrimns  (Cnv.  &  Val.) 

Bright  red.  Form  of  preceding;  scalciT  inconspicuous;  ventrals  t*acb  ai 
scarcely  ]>n>jecting  spine ;  caudal  broad,  rounde<l,  distinct.  D.  CXV.  I 
Islauds.     (Pallas.) 

{GunnellHii  ruberrimus  Cuv.  &  Val.  xiv,  440,  after  Pallas,  I.  c.  178.) 

M,  f  octllatua  (Tilesius.) 

Brownish,  mnrkod  with  yellow  and  puqilo;  six  black  ocellateil  spots  ilfl« 
dorsal  lin.  Caudal  distinct;  ventrals  none.  D.  LXXX ;  A.  5<».  Otht* rwise  trarnl 
SiS  in  M.  (funncllus.     Kamtschatka.     (C'lir.  <f'  Ta/.) 

(Ophidium  octllatum  Tiles.  Mdm.  Acad.  St.  IVtersb.  ii,  237, 1811:  GmmW/ica/* 
&  Val.  xiv,  426:  Centronotus  apus  Gthr.  iii,  2f^.) 

GUNNELLOPS  Bleeker. 

(Bleeker:  type  Blennius  roseus  Pallas.) 

Apparently  distinguished  from  Mnranoides  by  the  tapering  tail,  around  vhifi 
vertical  fius  are  confluent;  palatine  teeth  present. 

{GunnelluSy  Gunnel,  an  old  name  of  Muranoidcs  gunnellus;  w^,  eye.) 

G.  roseus  (Pallas)  Bleeker. 

Intensely  re<l.  Head  obtuse,  the  lower  jaw  projecting;  eyes  large;  bidlf ' 
long,  compressed,  tapering  into  a  slender  tail ;  pectorals  small,  ovatCi  hj^ 
spines  in  place  of  ventrals;  dorsal  extending  from  the  nape  to  tbeendrf*** 
anal  joined  to  caudal.     D.  ca.  100;  A.  ca.  90;  P.  9;  V.  I.     Kuiile  lalamili 

{BkHHius  roseus  Pallas,  1.  c.  177:  Centronotus  roseus  OuDther,  iii,  S90.} 
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lootli;  no  Inti^ral  line.    Dorsal  fin  long  and  low,  beg^inniug  neai  tbe 
[tiiail,  composed  entirely  of  ^titt',  Bliarp,  subcqual  KpineH;  ana!  siniihir 
lu  form^  of  two  spiues  and  many  »oft  rays;  eandt*!  tin  short  and  small, 
*m©tiuies  joined  to  dorsal  and  anal ;  pectorals  sbort;  ventrals  very 
lall,  of  one  spine  and  a  rudimentary  ray  (obsolete  or  wanting  in 
>ine  imperfectly-lvnown  species  provisionally  referred  to  this  genns); 
Eit€atjnal  canal  short,  without  ccBca.     Shore  fishes  of  the  Northern 
bee  of  the  Northern  seas,    (/xo/jati^a,  an  eel;  el^o^j  form.) 

Olive  brown ;  sides  with  numerous  obscure  darker  bars  ]  base  of 
ior»al  with  ocellated  dark  spots;  a  dark  bar  below  eye.  Head  short 
"and  eompressiMl,  sealeless;  mouth  oblique;  maxillary  reaching  front  of 
pupil;  caudal  fin  distinct;  pectonils  little  more  than  half  length  of 
ead;  ventrals  of  a  spine  and  a  rudimentary  ray.  Head  about  8; 
depths.  D.  LXXVIII ;  A,  II,  38;  Y.  I,  1;  vert.  85,  L.  12  luches. 
[Torth  Atlantic;  abundant  both  in  America  and  Europe, 

UeftiftMA  ffHttneUuJi  L.  Sywt.  Xuf.  i,  443:  Cenirotwtuti  ffUHriluH  Giinther,  iii,  2H5:  Ophi- 
tmmcromttttm  Mtti'b,  TratiH.  Lit.  d:  PIiU.  iSoc.  i,  'MM^  tHtfi:  (iantiflhui  macro<.'fphalu9 
[ifil»  IkiHt,  J<mni.  Nut,  Hi.**!,  vi,  2fiM,  1850:  GuncUm  intft-nti  Suirt*ri  Ihrn,  Juurn.  Nut. 
stt.  vi,  2i^\^  If^'iil;  fH?rltapH  ati  utiiiorRial  specimeo  latber  tbuu  u  diiFt«reut  gtimis.) 

1 1119.  Ill*  fai^clatiis  (Bloch  %V  Scbn.)  GUI. 

Grayish  or  brownish,  marbled  with  darker,  anteriorly  with  several 
L*gular  cross-bauds,  which  reach  the  abdomen;  back  with  a  series  of 
\  or  12  sabtriangular  pale  si>ots  along  the  base  of  dorsal,  each  spot 
icludirig  some  l*rown  s|*ccks;  a  brown  edged  pale  verticiil  baud  be- 
^nd  eye;  a  brownish  band  frora  below  the  eye  to  the  throat.     Mouth 
&ry  oblique,  the  snout  short;  interorbital  width  less  than  diameter  of 
ye\  fwctoral  scarcely  half  as  long  as  head;  ventrals  very  small;  ver- 
tical fins  not  joined.     Head  f»J;  *lepth  9.     D.  LXXXVIII;  A.  II,  42; 
^Jf'  It  !•    Greenland  to  Alaska.     (OUnther,) 

^H  (C^mironatu*  famatuM  Blocb  &  Sebtidder,  155,  XSOl;  QunnelluB  faBciattie  and  fffwtk' 
^^mmdieua  Ciiv.  Jk  VuL  xi,  411,  44'<2:  CentrQUotH^  /a$eiatwt  GUnth^r,  iii^  S67:  1Cmtronoiu9 
^^^MformiM  (aiQtbt:r,  iii,  2B8.) 

^TlTO-  Jfl-  oruatus  (Gwl.)  Gill. 

I         Usually  gi-eenish   above,  yellow  or  orange  below,  but  varying  to 
browa  &nd  cherryred;  traces  of  about  20  darker  bars  along  sides  j  a 
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dark  bar  downward  from  eye;   fins  reddish;    a  V-sliaped  mark  from^ 
eyes  to  occiput,  grayish,  bordered   by  jet  black;    thii  <5<munon  form 
{Iwtua  Cope)  with  about  14  red  spots  along  ba«e  of  dorsal,  each  with 
a  curved  black  bar  in  Ij-ont  and  behind,  partly  encirclinff  it;  otbm 
{onmtus)  with  about  as  many  broad  /\'8baped  darker  blotches,  wlM 
extend  on  the  fin,  the  first  one  or  two  blotches  often  shaped  m  in  Iht 
form  called  Uetm.    Head  naked,  very  narrow  above;  nape  nearly  eriuh 
distant  between  origin  of  dorsal  and  front  of  orbit ;  origin  of  aoal 
equidistant  between  base  of  cautlal  and  base  of  |>eetoral ;  pcclonil  3 
in  head ;  ventrals  each  consisting  of  a  spine  and   a  my.      Bemi  6-, 
depth  S.    B.  LXXXVIIIj  A.  II,  37,     L.  12  inches.    San  Fraiici««?o  ti> 
Alaska;  very  abundant  northward. 

{GunneUun  ornatus  Grd.  Proc.  Acad.  Nat.  Sci.  PJuIa,  IS^^,  149 i  CetilronntuM  niintlofMtM 
Gthr,  iii,  ^^,  part,  but  the  Jopnu^'^e  M*  nelmiottua  i»  n  ililTercut  spiHjie^t  VrntntwimM 
tcBtu$  Cope,  Proc.  Amer,  Phil,  Soc,  Pliila,  1«730 

1171.  M.  maxitlari^  Bean. 

Brown;  back  with  a  series  of  11  rcjunded  or  oblong  pale  s^potn,  tb^ 
longest  half  as  long  as  the  head;  all  of  these  spots  include  at  tlie  lol' 
a  rather  large  brown  spot,  and  below  niinicrous  little  bmwn  spofB? 
between  the  first  and  second  pale  blotches  are  2  very  dark  »pot»  «*> 
the  dorsal  membrane,  and  below  the  dark  spots  a  pale  one  of  aimitar 
size;  sides  with  aljont  2G  pale  bands,  mostly  well  defined,  csjm      "" 
anteriorly;   interorbital  space  with  a  brown  band,  preceded  au 
lowed  by  a  pale  band  half  as  wide;  Iielow  eye  2  whitish  bands,  witli  a 
brown  one  between  them.     Head  scaleless;  mouth  little  oblique,  tiie 
lower  jaw  on  level  of  middle  of  eye;  width  of  mouth  equal  to  length 
of  i^ectoral  and  nearly  half  head;  mandible  us  long  as  pectoral.    Eye 
equal  to  snouts,  a  little  more  than  interorbital  width;  ventral  apjne  ] 
eye*    Highest  dorsal  spines  near  front  of  fin,  half  length  of  mandiblA; 
caudal  half  head;  vent  niidor  fortythird  dorsal  spine^  not  far  bt*hliid 
middle  of  body.     Head  8;  depth  7.     D.  LXXXVIII-   A.  U,  43r  V  T 
1.    Saint  Paul  Island,  Alaska.    {Bean,} 

aa,  VenttfkU  rt^nced  to  a  mctimont. 

1173*  M*  dolii'lioffasler  (PatJ:id)  J.  &  O. 

Brownish  olive,  marbled  with  yellowish;  fins  yellowiah;  dorsal  fin 
with  distant  pale  vertical  bands;  snoat  very  abort;  cleft  of  nioiitb 
oblique;  a  pair  of  small  bony  warts  (** verruca?  o»mm  e  cute  prom- 
inulfB'^)  in  place  of  ventnils.     Caudal  fin  well  developed,  the  dorsal 
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luid  anal  Joiued  Ui  its  base.    Head  7;  depth  10.     D,  LXXXIII;  A.  II, 
SO,    L,  12  inelies,     Kamtsi'liiitkji  and  Aleutian  l8latidB.    (PaUm.) 

(BieitHiu*  dolk'hogfttier  Pallafs  Zoogr.  Hoss^-Asiftt,  iii,  17&,  1811:  CentrmtoUtt  dQlicho- 
'GUutlit^r,  ill,  2H9.) 


aaa,  V<?titral8  ctilinOy  wanting.     (J«fe»*nojp(cTyx  RUppelL) 

1IY3.  m.  HHneHirfiriiiis  (RUppclt)  J.  S^  O. 

UetltliAli  browii^  with  10  browu  crossbanda,  most  difitinct  on  base  of 
tlorsuil  and  anal;  light  lilotches  aloug  dor«al  fiu,  fiacb  between  two  of 
the  brown  croKsbaTuk,  and  each  with  a  brown  sijot  in  the  center;  a 
*  'it,  brown  edfred,  vertical  band  below  eye,  Yentrals  none;  snout 
it;  eleft  of  month  oblique;  width  of  interorbital  space  less  than 
cliiimeter  of  eye;  lengtli  of  j^otoral  3  in  he»id.  Dorsal  gpines  short 
ami  Miff;  caudal  distinct.  Head  8j;  depth  8.  D.  LXXXI;  A,  II,  41. 
( O  iin ther, )    T>  pe  su  ppose d  to  be  from  G ree n  1  and , 

i  AmttruoptiTyx  f/itnfilijarmis  Kii|)[irll   MSb« :  Centronoiua  gHnaUi/ormia  Gtintberi  iii. 


4ia*-APOai€ilTiITS  Girai'd. 

(Ointr*!*  Pr«x%  Acawh  Nat.  8ci.  Phila.  1>:?54,  150:  tyj^e  Jiiodichthyif  flavidnit  Oirarcl.) 
licidy  elongate,  comprcj^sed,  covered  with  \ery  smatl  scales;   no  lat- 
*1   line;  &nout  eihort;  mouth  moderate,  oblique;   teeth  in  the  jaws 
ao«Ierate^  Btonter  anteriorly;  vomer  with  teeth;  gill  membranes  united, 
from  the  iHtbtnus.    Dorsal  tin  long,  low,  even,  of  spines  only;  anal 
similar,  preceded  by  a  large  spine  in  a  pouch  of  skin;  caudal  fin 
|iiliorf,  riinnec^ted  with  4lor,sal  and  anal;  no  ventral  tins;   x»ectoral  fins 
''ftll;  intestinal  canal   sliort,  without    pyloric  cosca.     Small   bright- 
oJarcd  fishes  of  the  Pacitic,    (axat^c,  without  feet 5  U&tj<:^  fish;  in  allu- 
to  the  want  of  ventral  fins,) 

A«4iil  «|nnQ  very  long,  pen-ehin»ed,  excavated  on  anterior  Burface.    (Apadichtk^a,) 

^^^-M,  A-  Utiirldus  Girard. 
^^o  lor  orange,  varying  with  the  'surroundings  to  intense  grassgreen, 
^'^vn^and  dark  purple;  a  few  light  round  spots  along  axis  of  body 
Ufiteriorly;  a  narrow  black  bar  downwards  and  backwards  from  eye; 
ftbfjrter^  less  distinct  bar  from  upper  margin  of  orbit  backwards  to 
i«'4^itiijt;  anal  fln  obliquely  barred  with  brownislu  Head  short;  mouth 
|vcO'  oblique;  maxillary  reaching  pupil;  upper  jaw  with  a  series  of  con- 
I  iri*l  tectht  behind  which  is  a  patch  of  smaller  teeth;  sides  of  mandible 
^itli  conical  teeth  in  a  single  series,  forming  a  patch  in  front;  vomer 
lib  three  conical  teeth;  ptilatines  toothless;  nape  equidistant  betweea 
Bull.  ]^at.  Mas,  Ko.  IC m 


I 
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front  of  dorsal  and  pnpil.    Anal  spine  very  large,  two-fifthi  tbe  i 

of  head,  shaped  like  a  pen,  deeply  excavated  on  its  anterior  od 

very  convex  behind,  very  thin,  flexible,  and  with  sharp  edges,  ei 

included  in  a  pouch  of  skin 5  pectoral  fins  about  two-fifths  leo 

head.    Head  9J ;  depth  7 J.    D.  XCIII;  A.  I,  40.    L.  18  inches. 

Concepciou  to  Vancouver  Island^  abundant;  usnally  found  bek 

tide-mark. 

(Girard,  Proc.  Acad.  Nat.  Sci.  Phlla.  1854,  150;  Giinther,  iii,  290:  JjMdM/Ai 
oens  Ayres,  Proc.  Cal.  Acad.  Nat.  Sci.  1855,  55:  Jpodichthifs  inomatms  Gill,  Proc 
Nat.  Sci.  Phila.  1862,  279:  Apodidtthys  Banguinetta  Gill,  Proo.  Acad.  Nat.  Sd. 
1862,  279.) 

aa.  Anal  spino  small,  not  peu-shapod  nor  excavated. 

1175.  A.  tacoram  Jor.  &  Gilb. 

Bright  olive-green  or  deep  red,  the  color  varying  with  the  son 
ings;  a  row  of  dark  spots  along  axis  of  body,  these  sometimcf 
light-bluish  center,  and  connected  by  a  very  narrow  dark  streak 
erdlly  a  dark  streak  downwanl  from  eye,  but  no  other  markings 
head.  Form  and  dentition  as  in  A.flavidtis.  Mouth  very  obliqn 
maxillary'  reaching  center  of  pupil ;  nape  nearer  front  of  dorsal 
end  of  snout.  Anal  spine  comi)aratively  small,  about  one  fifth  1 
of  head,  transversely  very  convex  in  front,  and  slightly  (muk-j 
grooved  behind,  the  pouch  of  skin  at  its  base  little  develoiKtl 
tonds  very  small,  shorter  than  eye;  anal  fin  beginning  neariT 
caudal  than  tip  of  snout  by  about  3  times  length  of  head.  Ilea 
depUi  9 J.  D.  LXXXIII;  A.  35.  L.  C  inches.  Monterey  to  1 
Sound;  abundant  in  rock-pools  and  bunches  of  Fucus;  reuiarkab 
its  active  movements. 

(Jordan  &  Gilbert,  Proc.  U.  S.  Xat.  Mas.  1880,  139.) 

413.— A!VOPL.AR€IILS  Gill. 

(Gill,  Proc.  Acad.  Xat.  Sci.  Phila.  181)1, -iCl:  type  Anoplarchui*  purpurf^cm*  GiU 
Body  elongated,  compressed,  covere<l  ^vith  very  small,  iinbt 
scales;  lateral  line  obsolete.  Head  small,  compiv.ssetl;  eyt^s  ft 
mouth  oblique;  teeth  in  each  jaw  in  one  series,  of  nearly  uniform 
no  teeth  on  vomer  or  palatines;  gill-membranes  broadly  attachwl  I 
isthmus;  branchiostegals  5.  Dorsal  tin  not  very  low;  no  anal  ^ 
ventrals  wanting;  caudal  fin  small,  entire;  pectoral  fins  nw*" 
pyloric  cceca  present,  few.  Pacific.  (ovo^rAo^,  unarmed;  •flf^* 
the  anal  fin  being  without  spines.) 
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4.  atnipiirpiireits  <K!tHitK)  Gill. 

(►lor   giMjinh  oUvf,  varying    to  brown,  everywln^v    jibove    iini*jy 

sell  with  blackish  reticulations;  along  each  hide  of  back  a  series  of 

pi,  lm*;u:tilnr,  «har|»ly  defined  gi'ayiKU  spots;  a  series  of  »tnaU  jmlo 

nloiig  latenil  line;    belly  pale;  crcjst  and  middle  line  of  back 

^•r  pale;  under  parts  of  bead  yellowish;  an  oblique,  wedge-shaped, 

Htre^ik  extending  downward  and  backward  from  the  eye,  bounded 

ch  8iilo  by  a  sharp  light-red  liije,  and  then  by  a  dusky  art^a;  lower 

[mottled;  dorsals  olivaoeous,  speckled,  a  blackish  8iK>t  on   fi^ut; 

lolive>  tinged  with  rc*d;  pectorals  dull  orange,  barred  at  base;  can- 

iddiiihf  with  narrow  pale  streaks,  and  a  light  bar  at  base;  color 

Kfiinea  Dearly  plain  purplish,  but  mon'*  often  grayish  and  mottle<L 

with  a  fleshy  crest,  which  rests  on  a  ridge  of  bone;  its  height  in 

spwimcns  about  erpial  to  eye;  month  ruiher  large,  the  maxillary 

ling  beyond  the  orbit,    Tectorals  itbout  half  the  length  of  head; 

and  anal  comparatively  high,  barely  connected  with  the  base  of 

lal;  nape  midway  between  origin  of  dorsal  and  putuL     Head  (IJ; 

th  6J,     L>.  LYJI;  A,  41.     Alaska   to  8au  Francisco;    abundant 

Ibward. 

UtTiifrTt  tffrrfpnrpurtum  Kittliti,  Dt^tikwrUrd,  Htjrr  Rinsi^,  Haae.-Amer.  i,  2*25,  l^S: 
ilH  fiilnfhrr,  iii/^?0:  Jnoplan  httM  jmrimrrtieenii Oi\i^  Pitic.  AcacL  Nnt. 
Il  ' '  I :  A  H  up  la  ttift  It*  vri4  taffa  /  ^i  G  U  u  t  lif  r ,  i  i  i ,  5»J4 . ) 

t*  A*  itlrctralo|»liUft  (P^H&s)  J.  de.  Q. 
^rownisb  olive,  darker  above;  a  serf es  of  green  blotches  aloug  the 

il;  dorsal  brownish-olive,  with  indistinct  obliqne  bars;  anal  and 

lal  with  wavy  lines;  head  with  a  longitudinal  fleshy  crest,  extend* 

[from  above  eyes  to  nape.    Anal  fin  beginning  at  anterior  third  of 

py;  dorsal  and  anal  nniting  with  the  caudal;  pectorals  very  small; 

rentrals.     Lateral  Utie  obsolct4?*     D.  LXIII;  A.  44;  C.  13,    Island 

Talek,  Gulf  of  Pcnsbin.    {Cur,  £  VaL)    Perhaps  identical  with  the 

ling* 

niU9  akttrot<*phuM  Pftttan.  Zi»agr*  Rusn.-AHiat.  iili  174:  Gunnti^lluM  sttctrcUpkn* 
;T«  xi,  447:  CMtrQrwttt4  aircJrvhphwt  Gilnther»  iii,  W&.) 


lili.-XtPIIiSTCIii  Janlftii. 
(XiphUtiou  Girartl;  |mK»eoQpied  ta  Orihoptera,) 

,  Froc.  IL  8*  Nat.  Mns.  W9,  241  r  iy\}^  Xiphidion  mucomtm  QimnL) 
iy  elongate,  eel  shaped,  covei-ed  with  small  scales;  lateral  linea 
al,  viz:  one  along  the  median  line  of  the  side,  one  above  this,  and 
belaw  it;  one  on  each  side  of  the  abdomen,  the  two  meeting  in 
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front,  and  one   from  the  occiput  toward   the  ba«e  of  the  dor«al  "Bti. 
Eaeb  of  these  has  on  erich  side,  series  of  short  branches,  plac4il     at 
right   angles  to   the   m;iiu   Jine,  those  on  opposite  Bidea  altematiiig. 
Each  of  these  branches  has  about  two  open  mucous  pores.      n<?ad 
kiort,  bluntish^  gcaleless;  mouth  moderate,  oblique;  jaws  with  ratlier 
Rtronij  teeth,  the  anterior  Ciininelike;  no  teeth  on  vomer  or  palutiT^ea 
Branchiostegals  65  gill  membranes  separate,  free  from  the  isthmus.      A 
single  long,  low,  uniform  dorsal  fin,  consisting  of  spines  only;  imal  An 
nimilar  10  form,  with  2  small  spines;  caudal  short,  joined  to  dors;d  nnd 
anal;  no  ventral  fins;  pectoral  fins  very  small.     Intestinal  canal  mo<l- 
erat^dy  elongate,  with  4-0  well -developed  pyloric  coeca.     Herbivonotifes 
feeding  on  algaj.     Active  fishes,  inhabiting   tide-pools   and  crevic^c^ 
among  rocks  in  thaKorth  Pacific.     (H^tffryjp^  a  sword-belt.) 

1 1T§,  X.  eliirus  Jnrdun  ifc  GilUerfc. 

Color  olive-brown,  yellowish  below;  sides  with  marblings  of  differ^ 
shades  of  brown,  sometimes  with  short  blackish  vertical  barn;  9^^- 
round  black  spots  along  the  back  and  side«;  a  black  spot  btlii 
opercles;  numerous  black  spots  on  sides  of  head,  forming  in  older  n; 
imens  light  and  dark  streaks,  which  radiate  from  eye  across  cht?*?"^ 
and  opercles,  the  pale  streaks  forming  reticulations;  dorsal  with  bl^^-*^^ 
si»ots,  and  a  scries  of  bright  reildish-brown  cross- blotches;  pectai*^^ 
and  caudal  plain.  Head  short;  nape  not  constricted;  mouth  bi»i»^» 
maxillary  extending  to  middle  of  pupil;  teeth  strong,  the  antejri^f 
canine  like,  bluntish;  about  4  canines  in  lower  jaw,  5  or  6  in  the  upi>^^» 
similar  to  the  teeth  behind  them,  but  somewhat  larger,  Abilomi^**^ 
lines  meeting  on  the  breast,  but  not  connected  with  the  lower  lat^'^^ 
line.  Dorsal  fin  beginning  close  l>ehind  pectoral;  napo  midway 
tweeu  middle  of  eye  and  front  of  dorsal;  anal  iK^ginning  about  a  I*- 
length  nearer  snout  than  base  of  canrlal;  pectoral  fin  comparati^ 
large,  longer  than  the  eye,  its  length  about  equal  to  distance  1>etir^ 
middle  and  lower  lateral  lines.  Head  7;  depth  9.  D,  LXXj  A*  II, 
Monterey  to  Alaska;  smaller  than  the  other  specieis,  and  liTin^ 
deeix^r  water. 

(Jonlan  A  Gilbert,  Proc.  U.  8.  Not.  Muft.  18S0, 135.) 

1179*  X.  niucomi^  (Giraitl)  Jordan. 

Blackish  green,  pale  on  belly  and  sides  of  head,  marker!  posterior- 
with  olive  green  in  various  pattern;  a  transverse  light  greeniji  bat^ 
base  of  caudal;  3  olive  brown  streaks,  radiating  backward  from  t*^ 
paler  in  the  center  and  edged  above  and  below  with  blackish^  otttL^^ 


-^^i 
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[}t     LiLL;.> 


^-K!EBEDlCHTnyS. 


773 


ieti  la  soiiietiraea  a  8tr4*Jik  of  pale  nlivf.  These  streaks  all  merg© 
Ifward  into  tlio  color  of  tlie  Lead;  niuJdle  streak  broadly  wedge- 
ml;  the  tbinl  «$treak  teruiiiiuliiig  IxiVire  reiu^liiiig  murgin  of  |>r€- 
^de;  old  spcciinens  ofteu  coarsdy  blotched  with  yellow.  Lower 
witli  a  series  of  ahort  stout  conical  teeth;  nj>[M?r  jaw  with  a  iiarmw 
d  of  «ii«ilar  teeth;  2  HtroHiC  caniucs  in  up[»cr  jaw,  4  in  the  lower, 
er  htterul  line  sending  a  branch  to  the  abdondual  line;  nape  not 
tricted.  Dorsal  beginning  anteriorly;  dintauee  from  its  origin  to 
put  le8H  than  that  from  occiput  tu  tip  of  8nont ;  origin  of  anal  nearer 
It  than  tip  of  catulal  by  about  half  lenirtli  of  hcatl;  pect4>ral  lin  tuA 
titi  eye.  Head  Sj  depth  Tj*  D,  LXXIU;  A,  iH.  L.  LS  inches. 
terey  to  Alaska;  very  abundant  among  rooka  ajid  algte. 

ilthUtion  mHCQuttm  Giriinl,  IT.  S.  P<w%  R.  K,  .Siin*.  Fish,  l^*^,  119:  Xiphidion  mtt- 
Gilnthrr,  iii.  W1>1;  Jorthm  Sl  Gilbert.  Proe,  U.  S.  Xflt.  Mws.  l«t<0,  137:  Xiphidittm 
m  Cop<?,  Proo.  Amcr.  Phil.  8i>c.  Philn.  1873,) 


X*  mprflitris  Jor.  A.  Glib. 
i*ddttsh  brown,  nnifonn  or  variously  shaded  'v^ith  lighter;  a  light 
si€f*onH  bar  at  base  of  caudal,  extending  on  dorsal  and  anal ;  behind 

a  blacklxh  area;  tip  of  caudal  Ufiually  pulej  ;.i  long,  well  defined 
)e4i  r;^iating  backward  from  eye,  these  stripes  unilorm  black,  ab* 
ly  margined  with  very  light  olive  j  the  central  stripe  proceeds 
jght  backward  from  the  eye,  half  the  breadth  of  the  cheeks,  at 

'h  point  it  is  broadcj^t ;  it  is  then  nan-owed  and  U^nt  abruptly 
nward;  both  the  middle  and  lower  stripes  reach  the  margin  of 
ipeitJe.    Teeth  essentially  as  in  X  mimtHUif,    The  lower  lateral  line 

b  a  branch  to  the  abdominal  line.     A  constriction  at   the  nape. 
buice  from  origin  of  dorsal  to  the  occi^mt  gi'eater  than  the  di8tauce 
the  occtiput  t^  the  snout*    Anal  fin  beginning  much  in  advance 

Idille  of  lioily,  the  distance  from  the  first  ray  to  tip  of  caudal  tsx- 
iiog  the  diNfunco  to  Kiiout  by  nearly  twice  lengtli  of  head;  pectoral 

short,  it-s  length  less  than  diameter  of  ©ye.     Head  8;  depth  Q, 
LXV*l;  A.  50.     L.  12  inches*     Smaller  than  the  prccedjiig,  and 
ally  alHtudaut;  among  rocks  and  alga;,  from  Alaska  to  Monterey. 
ofttMi  &  iinht^n,  Proe.  V,  8.  Nat*  Mus.  l^,  1:37. | 

415.— C£B£D11IIT11VS  Ayivfii* 
frw!.  C«l.  Aca*l*  Nat.  8ci.  i,  59, 1855:  typis  Cfbtdicfuktfv  rn$tagaUi  Xyr^^^Apo* 

kjdy  comparatively  short,  compressed,  covered  with  minute  scales^ 
tal  line  distinct,  running  very  high,  with  very  short  biunchei»| 


irilSi^ 
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each  ending  in  a  pore,  as  in  XiphisteTj  but  the  brancheB  morecU 
and  less  regalar.  Head  short ;  crown  with  a  conspicaoiifl  fleshy 
gitndinal  crest  in  the  adult ;  jaws  subequal,  with  conical  teeth; 
form  teeth  on  vomer  and  palatines;  gill-mem braoes  united,  free 
the  isthmus.  Dorsal  iin  continuous,  long  and  low,  the  anterior 
composed  of  sharp  spines,  which  are  rather  lower  than  the  soft : 
caudal  fin  rounded,  couuected  with  dorsal  and  anal;  anal  fin  simil 
soft  dorsal,  with  1  or  2  small  spines;  pectorals  small;  ventrak  wan 
Intestinal  «2anal  elongate,  with  several  pyloric  coeca.  Pacific  0 
Herbivorous,  similar  in  habits  to  the  species  of  XiphUter.  (x};>: 
Sapajou,  a  kind  of  monkey;  :>^c>>,  fish;  in  allusion  to  the  '^ptx 
monkey-like"  physiognomy  as  seen  from  the  front.) 

1 181.  €•  violacens  (Ayres)  Grd. 

Dull  olive  grayish,  mottled  with  lighter,  sometimes  reddish  tii 
vertical  fins  all  edged  with  reddish;  cheeks  with  3  darker  8ti 
edged  with  paler,  one  downward  and  backward  from  the  eye, 
behind  angle  of  mouth;  another  above  it  to  root  of  i)eetoral;  aiF 
running  upward  and  backward  from  the  eye,  and  meeting  its  f 
over  tbe  crest.  Maxillarj*  extending  to  or  beyond  orbit.  Dorsal 
at  base;  vent  nearer  snout  than  base  of  caudal;  i»ectoral •  two-: 
hii^j^th  of  bead;  i»ai)e  midway  betwei'U  dorsal  and  eye.  llt-a« 
depth  f).  1).  XXIII,  41;  A.  I.  41.  L.  30  inches.  San  FraurH 
l*oiut  ConceiR-ion;  abundant. 

\  AiuHUvhth\j>*  rutUi-fH^  <4iraril,  Pn)o.  Ara«l.  Nat.  Soi.  Phila.  lSri4,  ir»0:  Cth»tWk\)i\ 
tatjalli  Ayrt-s,  PnH.-.  I'al.  Aca<l.  Nat.  .Sei.  i,  ;>.  IrvVO;  Gininl,  U.  S.  Pac.  R.  K.  >urv. 
PJl;  Ciiiutlur.  iii,  'AK'.  > 

I16.-ElMIESiOORA.lI^US  GiH. 
(Gill,  PrrK\  Aca«l.  Nat.  Soi.  Pbila.  l-Jvl.  '2P»:  tyjn"  LHhus  prat  hm  Kruyer.) 

Body  comparatively  sluirt.  the  bark  somewhat  archeil;  mouth  n 
large,  the  jaws  with  viUit'onii  teeth;  teeth  on  vomer  and  palat 
Svah\s  suiall;  Literal  line  invsent,  median,  with  one  or  more  Mx-r} 
branches;  j»eetorals  and  ventrals  wt'll  develoiH'd.  Dors;d  wuden 
hi^'h.  of  spines  luily.  slightly  eonueeted  with  the  rounded  caudal: 
ojM  nings  eontinufd  furwaids  below,  the  menil>ranes  narrowly  jiMlR 
the  isthnins:  p\lorii-  eoea  present.  (£-,  wrll ;  ."/^.^,  middle:  r^ 
line;  the  longest  lateral  line  being  the  middle  one.) 
u.  LowtT  lateral  liiu-  i»r»*M*iit. 
1 IN2.  K.  pnrrisus  .  Krr.y.r^  Gill. 

An  ovate,  blaek,  white-edged  siK>t  between  the  sixth  and  teathds 
ues.     Snout  subconical;  cleft  of  mouth  sligbtlj  obUqoo; 
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«tifie  teetti  present;  3  lateral  lines  oq  eaeh  8i(le,  the  medhiii 
juhmI  to  the  base  of  the  (raiulal  j  ventral  flu  half  as  long  as  the  pee- 

which  iii  much  shorter  than  head;  ilursal  iiu  termiuatiu*?  just  at 
or  caudaK      llead  4;  depth  nearly  (I.      D.  XLIX;  A*  34;  V,  3. 

land*    {OUnther.) 

IM  pnt^iMiu  Knlycr^  Natiirlu  Tnlf^skr.  i,  1^5^  ISiMji  Cltntm  nnimaeulnttt4  Rjeirih* 
liiAk.  tU^  114,  IKH:  SticJuxias  unttnacuiattis  Oilufbcr,  iii,  SSi;  Gill,  I,  c.  tilO.) 

war  IsktAnr^l  Ihje  wantmju;. 

.  E.  ^utibirurrulus  (Siort*r)  Gilh 

iwninhf  with  several  round  paler  blotehe»  abore  at  the  base  of 

or«al  O114  HpiH'OS  between  these  bkitehe^-j  darker,  appearing  like' 

a  broad  black  bar  crossing  tbe  opercle  obliquely  from  below  the 

and  two  parallel  dark  burs  runiiitig  ba(*kward8  from  orbit;  belly 
Vfiah  white;  dorsal  fln  ^th  numerous  black  dot«.  Mouth  rather 
J  maxill  try  reaching  to  below  orbit;  Inu'k  somewhat  arched;  ven- 
Dm  (line  nearly  alraight;  eyes  large;   lower  hiteral  line  wanting; 

branch  of  latenil  line  about  two-thirds  length  of  head.     Head  4^; 

nearly  5.    D,  XLIV ;  A-  30.     North  Atlantic,  south  t4>  Cai>e  CocU 

\h  9»bbi/Hrcatiui  Storer,  Ri^p.  Fibh.  Mums.  Id^ld,  Git.) 

IIT.— STieiLKUS  liGiDhiinlt. 

irdt,  t)AnJ4k.  VUleTiAk*  Nn^iur.  og  Math«  AfhimtU*  1837, 100:  type  Blmnius punc- 
iatun  ViiimvinH.) 

dy  comparatively  short  and  c^raprcMiied,  covered  with  small  scales; 
on  jawK,  vomer,  and  palatines.  Lateral  line  present,  single,  me- 
pi^ctorals  and  venlrah*  well  developeil.    Dorsal  mmlerately  high, 

iuejs  only,  free  from  the  caudal ;    gill  oi>enings  continued  forward 

\  the  membnines  narrowly  united  to  the  isthmus;  pyloric  cccca 

nt    {^rfj^dat,  U)  set  in  rows.) 

►  H*  punctnUtH  (Fnbric.)  Kniyer* 

rtet:  dorsal  with  a  series  of  round  black  spots,  white-edged  pos- 
rly;   head  below  with  5  brownish  cross  bands;   a  brown  streak 

snout  through  eye.     Snout  snbconical.     Doi-sal  spim^s  of  mo<b 

lengths     Eye  half  interorbital  mdth.     Head  5:^  in  total  length; 

I  8,  IK  XL;  A.  I,  *>5.  (Gunther.)  Polar  seas,  south  to  Cape  Cod 
Alaska. 

fUtiutt  FiiliHc.  Faun.  Qrbu.  153,  1780:  Kroycr,  Naturb,  Tidaskr*  i,  377, 

V  r,  ill,  283.) 
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'ilS^-lVOTOCIBAitlinirS  Bean,  H 

(Bean,  Pioc.  U.  8.  Nat.  Mns.  iv,  147, 18^1:  t5i>e  Siich^rm  rotkrocli  Bcati.)  H 

This  genus  <liffer8  liijin  Stickteu^H  in  the  presence  of  ft  single  hfctera^^ 
line  alniig  the  base  of  the  dorsal  tin.    It  is  knoTrn,  however,  from  im* 
matins  examples  only.     The  e^iuilal   fin  is  emarglnate^  a  cbamcter 
unusual  iu  this  family.    (>a^rr/7,  backf  /pa^^i^^  line.)  ^| 

119*1.  N.  rathrocki  Bma. 

Pale  bmvrn,  with  3  series  of  paler  spots,  those  of  the  mefllan  senea 
nsually  longer  and  narrower  than  the  others ;  a  series  of  about  10  |ial^^ 
splits  on  median  line  of  back,  the  ant^jrior  as  large  as  eye;  a  i\m\g, 
stripe   around  snout  to  end  of  opercle;    a  very  narrow  dark  8tri|K>« 
along  base  of  dorsal ^  its  lower  margin  seeming  to  mark  the  courjwi  cif 
the  superior  lateral   line*     Body  covered  with  minute  scales;  later^ 
line  undeveloped  (iu  the  immature  speeimens  known),  appan*n!ly  n*-*' 
ning  close  to  outline  of  back.    Teeth  in  the  jaws,  and  appai-ently  ^^^ 
vomer  and  palatines,    Gillmembrane  deeply  cleft,  free  from  the  i»tl>* 
mus.     Eye  4  in  head,  as  long  as  the  subconical  snout;    maxillA^ 
reaching  front  of  pupil,     BorsjU  beginning  alH)ve  up]>er  axil  of  f>^>^ 
tonil;  like  the  anal,  connected  by  a  low  membrane  with  the  caiicl»J? 
caudal  emarginate  behind;  veutrals  shorty  close  togetlter,  3  in  hof^ti 
and  not  half  as  long  as  iK^ctorals;  longest  dorsal  spines  half  heigbt^  ^ 
body.     nead4ij  depth  G.    B.C.    D.XLVUI;  Aa,34;  V.  I,4j  V,  X5; 
€•  21*    Northern  Alaska  and  Siberia. 
(Stichmusf  roihri>cKi  Bean^  Proc.  U.  8-  Nat.  Mns  iv,  146, 1881.) 

(Leptotfunnellits  Ajn^a:  Leptochnus  ond  Jnuarchtu  Qill.) 
(RoinlirtTHlt,  Daijsk.  Vidensk,  etp.  1H37»  110;  typo  Ifhnnius  lumpcnuft  Fftbr..) 

Botly  gre^itly  elongate,  moderately  coinpre.sKed,  covered  with  srf» 
scales;  lateral  line  indistinct  or  obsolete.    Head  long;  enout  ahort; 
cini;  eyes  large,  placed  high;  mouth  moderate,  with  a  single  fx>¥i?^ 
rather  small,  conical  tei'th  on  each  Jaw;  teeth  present  on  vomer  or  i^^ 
atiues;  gill  openings  prolonged  forwaid  below,  very  narmwiy  uiii 
anteriorly  t^o  the  isthmus,  not  forming  a  free  fold  across  it.    Doi 
comjjosed  of  numeix>us,  shar]),  flexible,  rather  high,  spines:  candal 
long;  anal  many  rayed;  pectorals  large,  more  than  half  length  <>f  hvm 
ventrals  well  developed,  jugular,  I,  3  or  I,  4;  intestirrd  canal  long;  ^ 
loric  cfBca  present;   no  air-bladder.    Chiefly  herbivorous.      Kortb^^ 
seas,    {Lumpen^  a  Danish  name  of  some  similar  QsIl) 
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^RWrromrr  lunl  pAlntinci;  pectorals  ivitb  tbe  upper  nnd  middle  ray»  Mhortenvd^ 
I         i»h*>rf*^r  thiin  the  low<ir    (L^ittocliHU4*  GilL) 

^■X.  inaciilalas  (Fiie«)  NUm. 

idlowbih;  a  series  of  5  large  dark  spots  along  the  ba»<?of  the  dorsal 

I  betw4*eti  which  aie  stnaller  and  fainter  spots;  dorsal  and  caudal 

md,    Cnnilal  fin  truncate,  free  from  doi>iul  and  aual;  ventnil»  half 

Hong  ais  head;  pectorals  large,  about  m  long  m  head*    Anterior 

p  of  dorsal  short  and  free.    Teeth  oa  vomer  and  palatines;  lower 

V  included;  uiaxillary  reaching  middle  of  e^e.     Head  G.    1).  LX;  A* 

I    (€<^il€(t.)      (InM^iiliiiHl    to    8|»ftzlu'rL»rii :    occusiorial    ,sotjthw;ird,  in 

k  wat4M . 

pinHJ  nuwalatun  Frici*  KgL  Vet.  Ak.  HnndL  1837,  4!?:  Clinun  acukatuH  R«*inh.  Dnn^k. 
Kuik.  BcUk.  Narur«  AiUaudL  Tji^  114, 122, 194,  itiSti:  Siicho'us  macutatuit  and  acuit-aiuM 
■Itev  Ui,  891;  CoUeil,  Norttko  Nord-IIavs  Exp*  imt,  67.) 

pWfb  im  J4bw«  and  palatitit^^,  none  on  Tomeri  pectorals  with  the  middle  r^ys 

I        )cnige»t,  the  lower  ou^w  i»bartoriod. 

p.  Aatertur  half  uf  liuikl  U»  with  the  mys  shortened.    {Aniaarohuni  QiU.) 

n*  I««  mediufi  (Hetith.)  Kroyer* 

f  M—    i,^  nearly  plain.    Lower  jaw  scarcely  included,  the  maxillary 

^  Miutof  eye;  teeth  on  fialatines,  none  on  vomer;  veutrals  fclen- 

L  one* third  length  of  head ;  lower  rays  of  pectoral  shorter  than  mid- 

iQnaSr  the  fin  shorter  than  heM.    Dorsal  and  anal  slightly  joined 

Iht)  Imiicate  tuiudul ;  artterior  half  of  anal  with  the  rays  shorteucil. 

kd  6;  liepth  10.     D.  LXl;  A,  42;  V.  1, 3.    Greenland  to  Norway  and 

psbergen.    {Cofleit,) 

tUhut  mtdittJt  Reirilu  Dan^k.  Vidoh^k.  Ariiiitidl.  1838,  114:  Lumptnun  tmxUuM  Kriiyor, 
bnrLi.  Tid(»Kkr  i,  377,  18:57:  Stifhwnif  nutHtn*  Giinther,  iii/281:  Jnimin-huM  mrriiuH  CJill, 
L  Acad*  Nut.  Sci.  PhUa.  1964,  S09;  CoUett,  L  c.  62.) 

I Aaal  raya  siibequid,    {Lumpmu$,) 

mn^  I«.aiiirtilllari§(rall>»a)GilL 

pilve  green  above,  i>ale  below;  sides  marked  above  with  dark  olive 
kwn;  a  sf^ries  ol'  more  or  h^ss  distinct  oblong  blotches  of  olive  brown 
kg  middle  of  sides;  dorsal  barred  or  spotted;  anal  pale;  opercle 
p  a  dark  blotch;  head  dusky  above.  Cheeks  scaly;  month  some- 
pt  obliijue,  the  lower  jaw  included;  maxillary  reaching  front  of 
kil;  teeth  on  palatines,  none  on  the  vomer;  sides  of  each  jaw  with 
p2  hirger  teeth*  Gill  openings  prolonged  forward  a  distance  gtx*ater 
Ln  length  of  snout;  pyloric  cceca  4,  uneciual.  Fins  all  comparatively 
Rjin,  Ptv»c.  Atnd,  Xttt.  Sci.  Philii.  1S64»  SOth  type  CHmm  aot^tmlu^  Rcinh.    (^cirrdi; 

km,  Ptvc.  Aood.  Nut*  Sd.  Phila.  18&1,  209:  typo  C2jiiitff  medma  Heiulu  (aKttfof, 
knall  ufix^^t  ntias.) 
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high;   pcM/tontls  twothinU  length  of  head,  tlie  midiUi?  rayn  lun;:i  f 
ventrals*  uuf'tliiid  leugtli  of  head,     Dorsjil  ami  anal  Uistiuct  (nm  tli< 
pointed  cuitdal,  which  is  nearly  as  loDg  as  head.    Heiid  8;  di'pth  14. 
D.  LXXI;  A,  40;  V.  I,  4  J   B.  7.     L.  18  inches.     Sau   Fraud^H)  lo 
Ahiska;  very  abundant  north  ward. 

(Btenniua  attgnltinH^  Palla!*,  Zoogr.  Ros»,-As»at.  iii,  170,  1811;  Lrpro^nnmdtm  ffneUit 
A:^rt;S}  Proc.  Cal.  Ai^:kI.  Nut.  Sc^i,  U2ii:  LmnprHiKk  anguilUirU  Qironlj  U.S.  Pac. B,  E. 
8«rv,  Fiisb.  123;  $ikhwu9  avgaillarU  GilDtUer^  iii,  ^2i6I,) 

1199.  1..  fabricii  (Cut,  &  Yal.)  Kioyer, 

Light  brown,  clouded  with  darker.  Upi)€r  jaw  scarcely  longer  tUaa 
lower.  Vertical  liuB  separate;  pectorals  largi)^  ventrals  ver>*  i^leruler- 
Depth  14.    D.  LXIII 5  A.  41 ;  V,  I,  3.    Greenhiud,     ( Cur,  6:  VaL) 

{Blenniv9  lumpenu^  rjibricitis,  Fiiuna  GrottL  151:  Gnnnctiun  /ahricti  Cuv»  A:  Vjil,  li^ 
431:  StichmuB  lampfntut  Gtinther,  iii,  2H0.) 


4ita.-l.i:PTOBLE!VIVlUS  Gdl, 


I 


(Gill,  Proc,  Acad.  Nat.  Sci.  Phila.  IpWiO,  •21;  type  BknniHt  •crjirn/iiiit*  8ti>n*r.\ 

Body  greatly  elongate,  covered  with  small  scales;  head  rather  bI^b- 
der;  ti»eth  very  smally  in  a  single  series  in  each  jaw;  none  on  ihc 
vomer  or  palatines.  No  lateral  line;  noeii*ri;  gil!-oi>ening8*  Komewhat 
prolonged  forwards,  narrowly  united  to  the  isthmus.  Dorsal  iiu  vtxj 
long,  continuous,  of  spines  only;  ventrals  well  developed,  of  1  spine 
and  2  or  3  rays ;  pyloric  coeca  present-  This  genus  is  hardJy  worthy 
of  separation  from  Lumpenm,     (irrrrtJc,  slender;  Bleunius.) 

a.  Dorsal  8|nne8  OO-OGn     {CmiirohlenniM  GUI.*} 

1190.  E*.  nutiilus  (Rkh,)  J.  St.  G. 

Pale  olive,  marbled  with  darker.  Upper  jaw  slightly  loni^t;  DO 
teeth  on  vomer  or  palatines.  Vertical  fins  not  continuous;  veiilnito 
slender,  one-third  length  of  head;  pectoral  iin  ovate,  the  niiddh*  myA 
longest.    D.  LXIII;  A.  43;  V.  I,  4.    Wellington  Sound.    [UickardiiQn.) 

{Lwmpt^MM  nuhiltu  Bicli.  Ljwt  Arctic  Voyage^  Fish.  1^  pi.  ^:  SHchauB  mMW*  GUii* 
tber,  iii|  564:  Cetiin^i^miiw^  niibUm  GUI,  Proc.  AcimI.  Nat.  Hcu  PhiliL  l&^'iKB.) 

da.  Donsal  spiaes  70-80.     {LeptohltnniuB  GilL) 
lim.  L.  8er|>eiitliiiiB  (Btorer)  GilK 

Olive  above,  with  lighter  cloudings;  pale  below;  doFsal  fin  browninh, 
with  broad,  oblique,  whit«  bauds;  pectorals  pale.  Head  not  Iftrge,  ltd 
sides  sparsely  covered  with  small  scales;  eye  as  hmg  as  snout;  111112* 
illary  reaching  front  of  pupil;  gill  openings  extending  furwurd  below, 
for  a  distance  less  than  length  of  snout;  i>ectorals  long,  s«!ven*e]ghtlia 
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[;  ventralH  uioderatc,  2'^  in  liead.     Head  9;  dei>th  15» 
!A* VV:  A*  M;  V.  I^  .X    L*  12  inches.    Cape  Cod  to  Giwuhiud. 

rpejiUnaa  Stortrr,  Ptoa.  BmU  Soc.  Nat.  HJHt.  iii)  'M),  1648;  Gill,  Froc.  Aca4. 

li.  Inmstc^lrsrforttBl!!  (Wnib/)  J.  ^  G. 

Juvit^l^  witfi  tiuiiujrou8   browu  apots  of  different   8ize$;   eaudal 

y©  tet^th  oii  vomer  or  palatines;  maxillary  rea«"hing  trout  of 

Caaditl  free,  aeumiuate;  tirst  tlii'ee  or  four  rays  of  dorsal  sbuit 

aluiost  frei*;    iiectoral  cou\'ex,  nhorter  than  head;  vetit  well  for- 

Head  0.     I).  LXXIi;  A.  50;  V.  I,  3.     {ColletL)    Greenhind  to 

liy  iitid  Bpit/.bergen, 

ii»  Uininrirtifnrmin  WolViHtuii^  Arterli,  Fi**c*  J7i>2,  1B4:  PUnun  nthuhnmi  NLItui^ 

.  Irt55*  VJo:  StivJuPitJt  htundintn {JlUttht^r^  iiL  '^l'  fUetiHinii  fjruriliti  Stiiwitz, 

».  f.  Nifctiirv,  i,  40(J,  1H3H:  C/mn*  tubutonus  FiU*^  Vet.  Akttd.  Ilaiidl.  1837, 

MrMfiiii«  ffrariliH  GlU,  L  c.  21U;  Lumpmua  hmjH'tra'fvrmi«  Collet t,  Norako  Nord- 

1%.  1K^0/71  ) 

,  Proei  IT*  S*  Nut.  Mni*.  1882;  tyi**^  IhlotepU  virtfafwi  Kciiu,) 
Jy  anjjuillifonti,  moderately  corniiressed  iHi.stenorty,  covered  with 
1^  imbricated,  cycloid  st^ales;  vent  nearly  median;   a  small   anal 
Ilia;   lateral  line  coutinuous,  8traigbt,  nearly  median,  composed  of 
:  poreH,  withont  prominent  t-nbes.     Head  oblong,  subquadrangnlar, 
1,  the  nHieiferouH  elmniieU  well  developed,  the  vertex  shallow- 
ire;  miout  lihort,  obtuse;  nostril  single,  tubular,  clo.se  liehind  pre- 
hiry;  eyes  Rmall,  high,  separated  by  an  interMpjice  of  miMlerate 
li^  «nrrounded  by  a  series  of  shallow  pits;  mouth  wide,  obliqne, 
aal,  tUc  lower  jaw  pr<:»jeeting  beyond  the  up[K5r;  lips  fleshy;  pre- 
ies  sliffhtly  protraetile,  with  2  rows  of  small  conical  teeth;  a 
%i*r  teeth  at  the  symphysis;  vomer  and  palutinen  with  a  few 
er  lar^re  teeth;  tongue  smooth,  adherent;  mandible  with  a  few 
•w  pitii,  the  series  tu^n tinned  on  the  posterior  border  of  preop* 
rcles  unarmed*     Gill'membranes  attached  to  a  narrow  isth- 
„   !  rakers  very  short;   pscndobranchiai  present.     Branehio.ste- 
Pectorals  short,  placed  low,  their  ba^^es  vertical;  veutrals 
s;    dorsal    beginning    above   gill  opening,  composed    entirely  of 
»;  anal  with  2  spiuesi  and  many  split  rays;  dorsal  and  anal  con- 
QUA  witli  the  caudal,  which  is  rather  long  and  pointed.     Intestine 
t,  with  a  few  pyloric  cojca,    m^»^f  visible;  iZ-tr,  scale.) 

L^wnUb  yellow;  a  brown  stripe  along  lateral  line;  another  along 


'•.^.    ,.     .1..  !'  -  *.     I -—    ."  >    .:•     "'.■•*      ■I'liiii-ii.  :*i.«jr«  .-idATHkur.**  ?? 

..i»       ■:i'"      Tij    .:.■:  *-."..■-'.    :•::_:•."*■* -^- 1.    :.tA«.-«L:    \^u 
■  t. .      '-.in    ■♦.     :--".   • '.  •    ..  ~.''-  *  •■••^  ITU    ■:h'*-_vj:     ■'U>pii 

i.<.*i    ".ii:'ir*i  :j:;  -     •-*'*-•-:.    i.'.  :     i-a-iiiL   -v.--:    :u«#ii:li  I 
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lieiid,  their  tfp»  roui-hiDg  beyoud  front  of  dorsal;  vent  a  little  in  front 
€>f  middle  uf  boily.     Head  0^;  deptli  13.     IX  LXXLlIj  A.  50.     North 
I  JUloutic,  Aoatb  to  Cape  Cod;  not  very  common. 

f^turer.  Ri^pt^Fmb.  Moss.  1831)/^;  Gnncher,  iii,29l:  Crifptacanthodea  iMmatua  Gill, 
Prw.  Aciitl.  NiiL  Sci.  Phila.  1^6:1,  *S^^2,  alliiDi>  forniO 

493,— JIHARRIIICHAS  LiiinffiOB. 

WoJ/'fisheft. 

I  (Art^j ;  Linnietiii,  Byst.  Nat. :  t^pe  Jnarrhk^aM  lupwi  L.) 

Body  moderately  elongate,  eovered  with  rndinjentary  scales;  head 
l^eiileless,  without  cirri,  compressed,  Tinrrowed  ahove,  the  i»rotile  strongly 
iecurved;  mouth  wide,  oblicjiie;  premaxilliiry  not  protractile;  jaw.swith 
rer>' strong  conical  canines  anteriorly;  lateral  teeth  of  lower  jaw  either 
molar  or  with  pointed    tubercles;   upjier  jaw  without   lateral  teeth; 
>tijt!r  extremely  thick  and  solid,  with  2  series  of  coarse  molar  teeth; 
ilatines  nith  I  or  2  similar  series.     Gill-membranes  broadly  joined  to 
It*  isthmns;  no  lateral  line.     Dorsal  tin  rather  hi^jh,  composed  entirely 
fleidble  spines,  which  are  enveloped   in  the  skin;   anal  tin  lower; 
luilal  fin  developed,  free  from  dorsal  and  anal;  no  ventral  fins;  pec- 
tirril  flns  broad,  ]>laced  low;   air-bladder  present;   no  pyloric  cfeca, 
Northern  seas,    {AnarrhwhaH  (or  StHrnMor)^  an  ancient  name  of  A,  Inpm ; 
fitiui  ava/i^j^diz/ia/y  to  climb  or  scramble  npj  the  alkision  not  evident.) 

H^5,  A.  Inpvis  Linn,— *ra//V?^A. 

Brownish ;  sides  with  noraerous  (9-12)  very  dark  transverse  bars, 
\ih  are  continued  on  the  dorsal  fln^  besides  mimerous  dark  spots 
reticnUitions;   fins  dark;  caudal  tipped  with  reddish,     Maxillary 
*«hing  beyond  orbit;  band  of  vomerine  teeth  extending  much  far* 
^^r  back  than  the  short  palatine  band.     Peetorals  large,  rounded, 
^o-thinls  length  of  head.     Dorsal  high,  b<»ginning  over  the  gill-open- 
'^Sf   its  longest  rays  about  half  length  of  head,     llead  tJ;  depth  5J. 
XlXII;  a.  42.     ^orth  Athintie*   rather  common  both  in  America 
^«l  Europe, 

as,  Syst.  Kat.  i,  430,  ITH^I:  Oantber,  lii.  SOS;  Bean,  Proc,  U.  S.  Nat.  Mtia.  ii, 
-  Anarrhicha^  vamvHnuB  Storer,  Hist.  Fii*h*  Mass,  1807,  91)f  the  Aiuerieau form.) 

Itne.  A.  minor  Olttfa«n. 

^  Sides  without  vertical  btirs,  but  with  many  large,  round,  black  spots. 

lOttiertne  teeth  extending  nearly  or  quite  as  far  back  as  the  palatines. 

Ill,)    North  Atlantic. 

(OlnCsen,  Reiae  i  lalaud,  1772,  &d2:  Anarrhichas  pantheriHU§  Zoniew,  Nov.  Act*  Po- 
».  17ei»  S71;  Bean,  Proc.  U.  8.  Nat.  Mua.  ii,  217, 1979.) 
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1107.  A.  laiifrons  8tet»ni*tnii»  &  Hall^nmsson. 

Brown,  obse^iuely  spotted  willi  dsirkcr;   llie  8idea  witlioiit  dark  bnrw, 

Iliad  broad,  the  prollle  not  strongly  dei'urvcn!;  teeth  mmh  isinaller; 

vomeritic  teeth  not  extending  nesirly  ao  inr  back  hh  the  palatine  series. 

Feetomls  tliree-flftbs  length  of  head;  dorsal  fin  not  very  hij:h, kgin 

ning  al»ove  the  gill-opening,  the  longest  8|>ine  le8H  than   Indf  liead; 

caudal  2J  in  head.     Head  5;  depth  1.     D.  LXVlFj  A.  45.    (€oliiU,\ 

North  Atlantic* 

(.St^enstmii  A:  rtalli^rrimsfiOD,  Forb,  Skaml.  Natnrf.  adir  Mote,  1842, tVl7;  lk:jui«riw« 
U.  S.  Nat.  Mils,  ii,  218,  lH7t);  Colktt,  Meddfask.  NorgeH  ^bke,  18711,  4IS.) 

1 19§*  A.  leptiirus  lioao. 

Dark  browii»  without  bands  or  spots;  belly  pale,  clotuied  witli  vefj 

diirk  brown.     Head  moderate;  maxilhiry  half  as  long  a»  head;  ihij^ 

canines  in  the  n^iper  jaw  and  5  in  the  lower,  all  of  them  strou;;lyri^ 

curved;  behind  the  ermines  in  each  jaw  are  a  few  sharp,  conical  Irt^tlj, 

also  recurved;  palatine  teeth  in  2  series,  4  in  the  imter  and  *»  m  th<» 

inner  series,  thoee  in  the  outer  series  the  longer;  viimerine  te<*tliiii2 

series,  the  vomerine  i)atch  beginning  in  advance  of  the  [lalafiius  m\ 

extending  farther  back  than  the  latter;  heail  and  lins  st^aleless;  mtilia» 

line  of  body,  and  all  of  tail  with  Binall,  widely-.sepanUed  e^cale^,    lla^^ 

4);  depth  5.    D.  LXXXI;  A.  52,    (Bean.)     Alaska. 

(Beitn,  Pro€.  U.  S.  Nat.  Hub.  ii,  212,  IB79:   ft  A^tarrhichuM  QHmialU  Pulltut,  Zoi^' 
Boss.-Ataiat.  iii,  77,  Ifc^lL) 


i'14.— AMARRHI€HTHT§  Ayr^a. 

(Ayres,  Pror,  Arad.  Xjit,  8ii.  i,  IW,  l^5r>:  tj  pe  A»nrrhirhfh*/tf  ofrltatuM  Ayri-M.) 

Body  elongate,  tapering  backward  into  a  very  long  and  compre«8e 
tail,  ai'ound  which  the  dorsal  and  anal  are  contluent  with  the  canA 
Scales  nidinientary;  no  latei-al  line.  Dorsal  high,  ooinpo.S4*d  eutirelj 
of  flexilde  spines;  pectoral  fins  broad,  placed  low;  no  ventral  tiuH- 
Head  very  large,  compressed,  the  snout  rather  short;  mouth  hirgt.*; 
jaws  with  very  strong,  conical  canines  anteriorly;  viuuer  and  [»ahitine4 
each  with  about  2  rows  of  coarse  molars,  the  palatine  twml  ethattiofl 
against  similar  teeth  on  the  sides  of  the  lower  jaw.  Gill  tnetnhraiti 
broadly  united  to  the  isthnui8.  Xo  i»yloric  c-a?ca.  Large  flalied  of  IIh 
North  Pacific,     {uva^fit^aq^  Anarrhiehas;  «/^«t,  fish.) 

1  Ifl9.  A.  acellatus  Ayi^. 

Dairk  grayish  or  greenish,  tJie  body  and  dorsal  flu  Qverywljere  C50^ 
ere<l  with  round,  oceLlated  black  spot^  of  variouM  suEeSi  tlie  Ugbl  toarh 


^A 
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ig^  fciTtnifie  re tlcnlationA  aroimd  the  spoU;  head  paler,  with  thoretic- 
Irif inns  iit  mmrlr  liner  pattern;  anal  paleedged.  Pectorals  broad,  more 
lati  liiiif  leij^^th  of  liead*  Longest  spines  of  dorsal  half  length  id'  head. 
II;  depth  15.     D.  COL;  A- 2;^3}    P.  19.      L,  5-8  tVet.      PaciUc 

tut,  from  Monterey  north  to  Piiget  Soiuid,     Feeds  largely  on  Ee,b- 

[lidH. 

[(A^rvv,  Pror..  Cat.  Acad,  Nut,  Scl.  i,  31,  tSTiS:  Anarrhichlhjfn /elis  Girard,  U.  8.  Pws. 
It  Sarv.  Fiiih,  !«&«,  m.;  AmrtHchthtf$/iH$  GUutber,  iil,  21 L) 


Family  CXV.— LYCODIDiE.^ 

(TJie  EelpoutM,) 

iBucly  elongate,  more  or  less  eel-shaped^  naked  or  covered  with  very 
imbedded,  eyeloid  sealer;  liea<l  hirge;  month  large,  with  conical 
in  JawK,  and  tiometimes  on  vomer  and  palatinen;  bones  of  head 
jjed-     Ctillinend>rane8  broadly   united   to  the  iHthmiii^j    p.setido- 
ttcbia*!  present;  gills  4,  a  «lit  bohin*l  the  fourth.    Dorsal  and  anul 
lA  very  long,  of  soft  rays  only,  or  the  former  with  a  few  posterior 
i;  vertical  tios  contiaent  aroantl  the  tailf  pectorals  small;  ven- 
]«  jngnlar,  very  small  or  wsmting.     Lateml  line  obHolete  or  nearly  iso, 
l-niken«*  small ;  pyloric  ca?ca  rndiment^ry;  Tent  not  near  the  head, 
about  0;  npecies  30,     Bottom  fishes,  chiefly  of  the  Arctics  4iiul 
ir  fteaK;  some  of  them,  and  perhaps  all,  an^  viviparous. 
/ff  GUitlhrr,  iv,  IU9-U20:   genua  Zoarciw  GUutlu<r>  iii,  :it>u:  ZiMrvMidtE  Kwaln- 

Donttl  fin  low  bobhu),  wime  of  iU  posterior  rttya  short  and  ^pine-like;  rontrnls 

Sciili^  prtfiMiit ;  t«(^ih  ^inrng,  immiic.  I ii  j»iW8  only . . .,.«*,.,.,..... ZoxncEf^f  495. 
Dotnat  flit  toatinucmH*    {Lywdinar.) 
<L   Ventral  fins  prcwetit, 

d,  Votiirr  iimX  pulallwe*  toot bli'^ :  iicale^  pre^tiDt Ltcodop$I9,  4'2tj* 

tliL  Vomer  uml  pulatities  witli  tetdli. 

^,  Hcii\r»  pr*^iwut — .-.-•..... •••».,••,••««. Lycodes,  427. 

t»'     **rn!<M  uUsotet^ ,.•-,,-,,,., ...LYCODALEPIi^,    438. 

H  ft  OH  Wiiiitlnj^. 

'  iwi*  iKjual ;  bmly  acalele«B  .,. ,.- Qtmxkus^  429, 

//*  Jttwii  nut'iiual,  the  low«?r  proJ**ctiiig  .. ..*...  *.*„.Uroxectks,  430. 

|\  f < iWovf  ill ^;(l/}f cod idtr^  C<yngrogadid(r,  Firranferidct^  OpkidiidiT^  dadida^ 

Kt*  the  ifitjup  ur  f*ubonk*rof  JnatviwfAin*  or  Jugnlarei^  (HtfitingniHbed 

tber  Jvanthopttri  by  the  long  (lat-t>al  iiiid  zinal  lins,  wbi«b  are  compoa<f»l  of 

nil       riifi  vontnU  fins,  if  present,  iirc  jugular.     The  preacnt  family  i»  vtilW^A 

aa  pikgti  79. 
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49ft.— ZOABCES  CnWer. 

Helpouts. 

(Cuvier,  R^gne  Anim.  ed.  2,  ii,  240,  1829:  type  Blennitu  viHpturtu  lu) 

Body  elongate,  compressed,  tapering  posteriorly ;  head  oblong, 
narrowed  above,  the  profile  decurved;  mouth  large;  teeth  strong, 
bluntish,  in  2  series  in  the  front  of  each  jaw,  and  1  series  on  the 
teeth  in  outer  series  larger;  no  teeth  on  vomer  or  palatines.  Doi 
very  long,  low,  some  of  its  posterior  rays  much  lower  than  the  ( 
developed  as  sharp  spines;  pectoral  fins  broad;  ventrals  jagolai 
or  4  soft  rays.  Scales  small,  not  imbricated,  imbedded  in  the 
Size  large.    (:<wa/oxij?,  viviparous.) 

a.  Numbers  of  fin  rays  and  vc^rtebrsB  increased.  {Maorozoarcu  GiU.) 
1900.  Z.  anffuillaris  (Peck)  Storer.— £e(poit<;  MutUm-fiBk;  Mother  of  Et 
Eeddish  brown,  mottled  with  olive,  the  scales  paler  than  the 
about  them;  dorsal  fin  marked  with  darker;  ^dark  streak  froo 
across  cheeks  and  opercles;  lower  jaw  included;  maxillary  reachiD 
yond  orbit ;  pectoral  long,  about  two-thirds  length  of  head ;  vei 
one-fifth  head ;  highest  ray  of  dorsal  about  equal  to  snout ;  the  j 
rior  spines  about  one-third  length  of  eye;  first  i*ay  of  dorsal  alK)vt 
opercle.  Head  6;  depth  7.  D.  05,  XVllI,  17;  A.  105.  L.  20  in 
Delaware  to  Labrador;  rather  common  northward.  Two  forms, 
haps  distinct  species  (anguillaris^  eiliatus)  occur,  distinguished  b^ 
size  of  the  jaws. 

{Blennius  anguillaris  Peek,  Mem.  Amer.  Acad.  Sci.  ii,  40;  Storer,  Fish.  M»*i 
GUuther,  iii,  ^IM):  Enchebjopm  anyuillaria  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1^ 
Zoarccs  Idbrosm  aud  Z.  fimhriattis  Cuv.  &  Val.  xi,  406,  4(W:  lilt-nnitu  ciliatu*  3 
Trans.  Lit.  &  Phil.  Soc.  N.  Y.  i,  375,  1815,  the  large-mouthed  form.) 

426.— L.YCODOPSIS  Collett. 
(Leurynnis  Lockingtou.) 
(Collett,  Proc.  Zool.  Soc.  London,  1879,  3H1:  type  Lycodes  pacificnt  Collett.) 

Body  elongate,  eel-shaped,  covered   with  small,  smooth,  imbei 
scales.     Head  large;  snout  broad  aud  long;   interorbital  space 
narrow;  mouth  large,  horizontal;  teeth  conical,  those  of  theoMMr 
in  a  single  row;  those  of  the  lower  in  a  baud  in  iix)nt,  theiDOOril 
enlarged,  larger  than  the  upper  teeth;   no  teeth  on 
tines.    Ventral  fins  very  small;  vertical  fins  continaoobl 
'\tx6^^^  Lycodes;  6ipi<;^  appearance. 
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L«  Ij.  paciflcns  CoUett. 

jht-reddish  olive,  becoming  lighter  below;  vertical  fins  margined 
black;  the  scales  paler  than  skin,  forming  light  spots;  pectorals 
y.  Head  comparatively  short;  orbital  region  not  constricted,  nor 
ks  tumid;  month  comparatively  small,  the  maxillary  reaching  cen- 
f  pupil;  head,  nape,  and  axil  of  pectoral  naked.  Dorsal  and  anal 
enveloped  in  thick  skin,  which  is  covered  with  imbedded  scales  like 
B  on  the  body;  pectoral  half  the  length  of  head;  ventrals  half 
th  of  orbit;  mandible  half  length  of  head;  distance  from  snout  to 
of  dorsal,  4^  in  length.  Head  5J;  depth  8J.  D.  100;  A.  85.  L. 
aches.  San  Francisco  to  Paget  Sound;  rather  common  in  deep 
jr ;  the  original  type  said  to  bo  from  Japan. 
fcodes  pacificus  CoUett,  Proc.  Zoul.  Soc.  Loudon,  1871),  381.) 

9.  Lf  pancidens  (Lockington)  GiU. 

ery  similar  to  L.  pacificmy  but  larger,  with  larger  head  and  mouth ; 

It  very  broad;  orbital  region  constricted ;  cheeks  tumid;  maxillary 

ndiug  about  to  posterior  edge  of  orbit.    Pectoral  two-fifths  length 

ead;  ventrals  half  orbit;  mandible  three-fifths  length  of  head;  dis- 

«  from  snout  to  base  of  dorsal,  3f  in  length.     Head  4A  ;  depth  10. 

Sun  Francisco  in  deep  water;  possibly  a  variety  or  state  of  the  pre- 

ng,  corresponding  to  the  *•  variety"  ciliatns  of  Zoarces  anguUlarU. 

mrifnuis paucidens  Lockington,  Proc.  U.  S.  Nat.  Mus.  1879,326;  Gill,  Proc.  U.S. 
Mas.  1880,  248.) 

497.— LYCODES  Reinhardt. 

ihordty  Kongl.  Danske  Vidensk.  Selsk.  Njitnrv.  vii,  153,  1838:  type  Lycodes  rahli 
Reinh.) 

)dy  elongate,  more  or  less  eel-shaped,  tapering  behind.  Head  ob- 
;  mouth  nearly  horizontal ;  lower  jaw  included;  conical  teeth  on 
,  vomer,  and  palatines,  those  on  jaws  and  palatines  mostly  in  a  sin- 
series.  Dorsal  fin  beginning  behind  bases  of  pectorals,'  without 
es;  x)ectorals  moderate,  inserted  rather  high;  ventnil  fins  small, 
or  4  rays.  Scales  small  and  imbedded,  present  on  part  or  all  of 
body,  the  scaly  area  more  extensive  in  the  adult  than  in  the  young. 
ur-bladder  nor  pyloric  coeca.  Species  numerous,  chiefly  of  the 
Biem  seas.    (XtfxdrJr^^y  wolfish.) 

Mljekmgate^  its  depth  12-24  times  in  length. 

"^ody  very  elongate;  head  broad,  flat 


1904.  L.  verrilli  Goode  «&  Bean. 

Light  grayish  brown  above;  below,  pearly  white;  sides  n 
brown  patches  bisected  by  the  lateral  line;  abdominal  regi< 
a  spot  of  brown  on  the  tap  of  tail.  Body  very  elongate, 
depressed ;  maxillary  nearly  reaching  posterior  margin  of  ( 
jaw  much  the  longer;  profile  very  convex,  snout  obtufl 
above.  Head  5*^;  depth  about  13.  D.  92;  A,  88.  {Ooo 
Ooast  of  Massiichusetts  an<l  northward,  in  deep  water. 

(Groode  and  Bean,  Amer.  Jouru.  Sci.  Arts,  xiv,  i&7S,  474.) 

•aa.  Body  moderately  elongate,  its  depth  G-10  times  in  the  lou^h. 

1205.  L.vatali  Keiuhardr. 

Brownish  yellow,  with  G  blackish  cross-bands  extending 

sal  fin  and  confluent  on  the  belly ;  the  first  cross-band  on  ai 

anterior  <lorsal  rays,  the  second  above  the  vent;  adults  nei 

blackish.    Head  nearly  twice  as  long  as  high;  snout  lou^ 

lary  reaching  to  opposite  middle  of  eye;  distance  of  vent  fi 

nearly  equal  to  length  of  head;  ventml  fins  less  than  oue-fo 

as  pectorals;  vertical  tins  scaly;  body  wholly  scaly.     Hes 

8.    D.  lie ;  A.  93;  V.  4 ;  vert  25  -f  87.    North  Atlantic    ( 

(Reinbanlt,  Dansk.  Vidensk.  SeUk.  Afhuudl.  vii,  153,  1838;  GUntliei 
Proc.  Acttd.  Nat.  Sci.  Phila.  180;$,  SWO.) 

1906.  L..  esmarki  Ccllott. 
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A -03;  P,  22;  V.  4.    Kova  Stjotia  to  Finmaik  jiiid  SpiUbergen.    (€ol- 

C  CoUett,  Noi^e«  Fiakt*  1874, 5*5;  Collett,  Nornlci*  Xoixl-Hsivs  Exp.  1860,  84:  Lycadtit 
tJi/JtiiMKle  A-  Bi»au»  Pro*',  V,  8.  Nftt.  Mus.  Iff79,  20c>.  iwt  uf  Ueinh,) 

a  2^0T.  £*•  rc^ticulafus  KiHtih. 

lirowninh,  with  n^ti^uilatetl  bla(*k  lifio«  on  tlie  liead  jiikI  body;  tlios*^ 
U-E  rbe  body  disposed  in  5  groups  or  ero^ssbjiuds,  llie  three  tiiiterior 
which  emit  1  or  2  verticiil  streaks  ou  the  d^msal  fin;  dorsal  dark- 
!  jLird.  Body  entirely  scidy;  vertical  tins  naked.  Dead  twice  aa  loo;? 
"5**^  lii^b:  Hiiont  Ion*;;  nuixilhiry  extending  to  behind  middle  of  eye; 
ili^^tjvnce  from  vent  to  rentraU  more  than  length  of  head.  Head  4; 
•ic^jvth  abont  H,  D,  94;  A.  75;  Y,  4;  euH'a  2,  L.  14  inches,  Gix^en; 
»»i€l,  south  to  tlie  Grand  Banks. 

<  ¥ldulmr«l(,  1.  c.  im  ;  GUnlln-r,  h%  UiU;  Gill,  1.  c.  200:  Collett.  1.  c.  84:  Ltj€ode9  ro*f*.i 

tsmltuip^.  Ii?<i4:  LjtcotkHffraciliJt  Sum,  (-linsi.  Vhl.  Solsk.  Forb,  1666:  Lj/cmkn  jterspivillHm 

ycr.  IMnsk.  Vi^b^nwk,  *St*lbk.  Afhantll,  ISA^t,  *J'S.\:  L^jiudvH  prrHpkiUum  GUntbf^r^  iv, 

>  z  Lficudeji  perMimriUtim  (tiU,  Viw,  ArmL  Nat.  Htti,  Thilu,  L'!H>3,  ii*iO.) 

^^ft^fl.  1^.  sc  in  ill  ltd  US  Ri-inlu 

CJolor  uiiifomi  pale  grayish  brown,  ^vithout  spots  or  bands.     Body 

l^i-ketl  in  front  of  ventj  scaly  behind;  flns  naked.    Ileud  large.    Dis- 

^^co  of  ventrals   from  vent   somewhat    more  than    length  of  head. 

t*>4id  3^5  depth  7,     I).  Sll;  A,  74;  P.  21;  C(vm  L',    Greenland  to  Spitz- 

J^^ri^en.     {Colktt) 

CHidulmrdt,  Kaiig.  Daiink.  Sykk.  etc.  18:18,223;  Giinthcr,  iv,  320;  Gill,  L  c.  2fU>; 
-•*llt'tr.  I  c.  113.) 

t^OO«  Et.  ncbiilosus  Kroyt'n 
Xlrown,  with  small,  firintj  yi'llow,  transveTse  Imnda  across  the  Imrk 
I^tMly  naked  anteriorly;  the  posterior  part  of  dorsal  fin  «caly;  the  anal 
cell  or  nearly  so.    D.  87;  A.  68;  P.  19;  V*  3.    Greenland.    {Kriii/er*) 
iniperfeetly-deseribed  species,  unknown  to  recent  writers. 

(ICr:>.v(*r.  1.  c.  IH44.  110;  <;ill,  L  c.  260.) 

^  to*  L.  eoecineus  Bean. 

Ximwii,  red  below;  pectorals  reddish  brown  above,  carmine  below; 

l^ltii.sh-white  bauds  m\  tli<'  ilorsal;  a  JVw  wliitisli  blotches  on  sides 

on  head;  anal  brownish  red;  head  white  brlow;  a  whitish  blotch 

irge  a«  eye  at  upiier  angle  of  gill-opening.     Posterior  two  thii'ds  iA' 

*^il  covered  with  separated  scaler;  rest  of  body,  lie^id,  and  lliin,  scale- 

*^^«}  lateral  line  visible  only  on  scaly  part  of  body,  consisting  of  a  few 

'    'M,  sliort,  linear  scindehes.     Pectoral  twice  as  long  as  premaxilUuy^ 

ling  uhort  of  the  vent  by  lis  own  length*,  dotEaV  be^u\\vv\^  qn^t 
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anterior  half  of  pectoml;  anal  under  twenty-first  dorsal  ray;  tai 
Head  4;  depth  7^;  B.  G.  D.  87  (with  half  of  caadal);  A.  87  (wi 
of  caudal);  P.  18;  V.  3.    L.  20  inches.    Big  Diomede  Island,  1 

Strait.     {Bean.) 
(Beau,  Proc.  11.  S.  Nat.  Mus.  iv,  144,  18^1.) 

42§.— L.T€0bAL.EPAS  Bleeker. 
(Bleckor,  Vorl.  Akad.  Amst.  ed.  2,  viii,  3(i9:  typo  Lycodes  mucosus  Rich.) 

This   genus  dift'ers  from  Lycodes  in  the  total    absence  of 

(Xuxofor^^j  Lycodes;  aXsTztq,  without  scales.) 

1311.  Lf  mucosas  (Rich.)  Bleeker. 

Blackish,  with  irregular  white  markings  in  the  form  of  5  narro 
across  the  back;  lower  parts  of  head  and  trunk  whitish.  Body  r 
head  very  large;  snout  long,  its  length  3  in  head;  month  Jarg 
maxillary^  extending  to  beyond  eye;  distance  from  vent  to  vc 
more  than  length  of  head;  eye  very  small,  11  in  head.  Ventral 
small ;  pectorals  large  and  broad.  Head  34 ;  depth  8.  D.  IHI;  . 
V.  3;  vert.  26+06;  coeca  2.     L.  18  inches.    Arctic  seas. 

(Lycodes  mucosas  Rich.  Last  Arctic  Voyage,  362:  Lifa}dcs  mHcasua  GUiitbrr.  i 

Lycodes  mueosus  J5ojin,  Hull.  U.  S.  X:it.  Mns.  xv,  112,  1-S7l>.) 

1212.  Lt.  turiicri  (Doan)  J.  cV.  (i. 

Light  brown,  grayish  below;  a  (Toam-eolored  band  on  anal:  ;i 
Ventic  band  of  cream -color  crosses  the  nape,  and  contiinn^s  beiiiii 
pectorals;  10  bands  of  cream-eolor,  bordered  with  brown,  from  tli 
of  the  dorsal  rays  to  the  lower  half  of  Inxly,  becoming  wi<U*: 
broken  below  the  middle;  caudal  ti|)i)ed  with  i)ale.  Head  dejin 
maxilhuy  reaching  to  op])osite  posterior  margin  of  eye;  distamr 
A'entrals  to  vent  less  than  length  of  head.  Head  41;  depth  S  1 
A.  67;  l\  18;  V.  3.     8aint  Michael's,  ^Maska.     (Dean.) 

{Lycodes  turncri  Uvun,  Proo.  V.  i>.  Nat.  Mus.  IKT^*,  ACul.) 

1213.  L..  poSaris  (Saliiiio)  j.  v^-  (;. 

*^  Without  any  scahvs;  length  of  the  pectoral  exceedtiig  twk 
breadth,  having  1.")  rays.  Yellowish,  lighter  on  the  Ixdly,  with  11 
saddle  like  markings  across  the  back,  the  middle  of  these  niiti 
being  much  lighter  than  their  edges;  the  whole  back  and  thi^ 
marbled.''  (Giinflirr,)  Coast  of  North  GtH)rgia.  An  iM 
scribed  si»e(*ies,  unknown  to  late  write^s. 

( lihtniiun  polaris  Sabiii(\  Parry'n  .Touni.  Voy.  1*<11M21),  8o|r 
^iUnthcr,  iv,;V2l.) 
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499.— OirmiVEIilS  Reinhardt. 

(Reinhardty  Dausk.  Yideosk.  Selsk.  Afhandl.  vii,  131,  1838:  type  Ophidium  viride  Fa- 
bricius.) 

Body  elongate^  naked  (see  G.  stigma).  Vertical  fins  without  spines; 
ventral  fins  none.  Small  conical  teeth  on  the  jaws,  vomer  and  pala- 
tines. Gill-openings  very  narrow.  No  air-bladder;  pyloric  coeca  none; 
no  anal  papilla.    Size  small.    Arctic  seas,    {r^^fivoq^  naked;  ev/£Xu<:j  eel.) 

13114.  O.  Viridls  (Fabr.)  Reinh. 

Brownish,  sometimes  uniform,  but  generally  with  dark  roundish 
transverse  markings;  1  to  4  round  black  spots  on  anterior  part  of 
dorsal  fin ;  anal  sometimes  black-edged ;  U>wer  part  of  head  with 
sharply-defined  whitish  markings.  Snout  subconical,  longer  than  the 
eye;  jaws  equal;  mouth  oblique;  maxillary  reaehing  beyond  eye;  teeth 
rather  small,  conical,  in  a  single  series  on  each  side,  forming  a  patch 
anteriorly;  distance  from  snout  to  vent  2^  times  length  of  head.  Pec- 
toral rounded^  inserted  low,  its  length  less  than  half  that  of  head. 
Dorsal  commencing  over  posterior  third  of  i)ectorals.  Head  about  6^ ; 
depth  about  13.  Eye  7  in  head.  D.  100;  A.  80.  Arctic  seas,  Alaska 
to  Nova  Scotia;  abundant. 

{Ophidium  Hride  Fabr.  Faun.  Grcenl.  141,  1780;  GUntbeir,  iv,  323;  CoUett,  1.  c.  123; 
Ggmnelit  picUu  GUnther,  iv,  324, 1862. ) 

1915.  O.  T  stigma  (Bennett.)  Gthr. 

Scales  present,  very  small ;  no  trace  of  ventrals.  DDute  brown,  with 
-•  irregular  transverse  series  of  brown  spots,  besides  obscure  cross-bands 
*  ("void  swathes");  a  large,  round,  purplish  spot  near  the  origin  of  the 
^  dorsaL  Vertical  fins  united  into  a  transparent  ridge;  pectoral  rather 
e  large.  Snout  obtuse;  chin  with  a  large  gibbosity;  teeth  small.  Depth 
T   about  8.    L.  6  inches.    Kotzebue  Sound.    (Lay.)    Probably  the  type  of 

a  distinct  genus. 

iQphidium  sHgma  Lay  &  Bennett,  Zool.  Beechey's  Voy.  67;  GUnther,  iv,  325.) 
480.— UROMECTES  Glintber. 
(GUntber,  Cat.  Fisb.  Brit.  Mas.  iv,  325, 1832:  type  Ophidium parrii  Ross.) 

Body  ensiform,  compressed ;  tail  long  and  tapering;  ventrals  none; 

kvent  not  far  distant  from  the  head;  numerous  minute  teeth  in  jaws  and 
on  palate;  lower  jaw  the  longer;  no  barbel;  scales  and  gill-openings 
iknown.    {dopdj  tail;  vijzrr^^r,  swiniuier.) 

v.  Murrii  (Bom)  Gtbr. 

'iy  obtuse,  its  length,  depth,  and  breadth 
lody,  flattened  and  grooved  between  the 


a  single  series  in  the  jaws  and  sometimes  on  vomer  and  pal 
no  barbels.  Branchiostegals  4  to  7 ;  gills  4,  a  slit  behind 
pseudobranchise  present.  Gill-membranes  more  or  less  con 
from  the  isthmus.  Dorsal  tin  long  and  low,  of  slender  raj 
in  the  skin ;  anal  similar  to  dorsal,  both  connected  to  the 
t«il  diphy cereal.  Pectoral  fins  small;  ventral  fins  wanting 
mote  from  the  head,  without  i)apilla.  Air-bladder  none;  j 
none.    Small  fishes,  chiefly  of  the  East  Indies.    Genera  3; 

(OphidiidWf  group  Congrogadina  Giinther,  iv,  388,  389.) 
a,  Cauincs  present;  dorHal  beginning  near  the  middle  of  the  body.  ..8c 

431.— 8€YTAL.Ii\A  Jordan  <&  Gilbert. 
(Jor.  &  Glib.  Proc.  U.  S.  Nat.  Mas.  1880,  266:  lyiKi  Scylalina  cerdale  J.  t 

Body  very  long  and  slender,  covered  with  small  scales. 
]>ressed,  shaped  like  the  head  of  a  snake,  with  tumid  cheek 
tinct  neck.  Eyes  small,  superior.  Mouth  r3ther  large,  ih 
slightly  projecting.  Teeth  conic,  in  single  series  on  jaws, 
pahitines.  Each  jaw  with  two  canines  in  front.  No  lateral 
ilobranchi^e  small.  Gill-rakers  almost  obsolete.  Dorsal  h 
its  first  ray  near  the  middle  of  the  body.  Anal  fiu  simila 
nearly  as  long.  Tail  diphycercal,  the  ciiudal  well  developed 
tive  of  tScytalCj  from  (rxuraXr^^  a  viper.) 

1917.  S.  eerdale  J.  &  G. 
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conical  teetli,  liesiiU'S  two  divergent  canines  in  front;  upper  jaw  wjtli 

Kixnilar  teeth  iu  several  series  in  front,  the  canines  einaller  and  eloser 

together.     Pectorals  little  longer  than  eye;  inserti(»u  of  d'iri»al  tiili^^htly 

tu  tiront  of  anal,  a  little  in  front  of  middle  of  body;  rays  of  -ertical  flus 

loMT    and  weukj  those  of  caudal  most  developed;  vent  closi  in  front  of 

inixly  which  in  similar  to  dorsal.     Ilead  8;  depth  14,     D.  41;  A,3(k     L. 

ifjolies.    Straits  of  Fuca;  burrowing  among  rocks  near  lor  tide  mark. 

t^ordtto  it  Gilbert,  Proc.  U.  S.  Nat.  Mii«.  iii,  18^0,  *^6,) 


Family  CXVIL— FIERASFERID.E. 

J^ody  very  elongate,  compressed^  tapering  into  a  longind  slender 

No  scales.    Teeth  eanb'form  on  jaw.s,  vomer,  and  paliues;  canine 

cth  often  present  5  no  barbels;  lower  jaw  included;  venttthe  throat; 

lll-raembranes  more  or  less  united,  free  trf>m  the  isthmn  no  jisendo- 

bf*i,ixchiie;  no  pyloric  c«eca;  vertical  fins  very  low,  cunt^nt^  without 

(liicss^  no  ventral  tins;  pectoral  fins  present  or  absentJSmall  fishes 
^he  tropiciil  seas,  parasitic  iu  sliells  of  molhisks,  in  Hc^adennH,  etc. 
[?t»c?ra3;  species  12* 
^^'^^Aidiidoit  (^rouji  Fkrwt/prina  Gliiither^  iv»  ;^l-384.) 
P^NQtoral  ftoH  imjamt;  caudal  flu  abaoloto - iERASFEit,  43i 
4a9*-FIEBASFER  Ciivicr. 
^"V-it^r,  Ki.^gT»e  Aiiim,  li,  1H17:  type  Ficranfer  imbcrbUCuv,  =  Qtimnowtut  BditiuiVb.) 
i^o  distinct   cautlal    lin;    pectoral   fins  develoi>ed,    ^asfer,   the 
*"»oi^nt  name,  from  ^>up6^^  sleek  and  shining.) 

l^miS^  F.  dubiiif^*  rnfomii. 

^f^liir,  in  spirits,  uniform  light  brown,  with  a  short  sil'band  fdoni 
sides  of  the  abdtanen,  made  by  conlluent  spots.     IVIlary  rxteinb 


I 


tU^ 


_F^K  ^ttuhtly  beyond  orbitj  lower  teeth  larger  than  the  ur,  except  2-4 
"•oifct:  teetli  of  upper  jaw,  which  are  about  equal  to  lo)^t?eth;  vomer 
^^tlx  a-6  teeth,  U  or  3  of  th«^se  csniijielike.     Pectoral    head;  vent 

J*tiflc*r  base  of  pectorah  Dorsal  t^u  low,  but  *listinct;|  much  njore 
if^V^loped  than  dorsal;  its  longest  rays  about  in  tlie  u:^  of  the  tisii. 

1"^^^  l)ladder  long,  slightly  constricted  behind,    i  rill  ine  mes  not  cov- 

l^^ii^  istlimus.     Ilcjid  T^;  drpth  of  Iji^ad  M.    (PutnaM 'loiiila  Keys 

r^  Oiiba  and  ratiama. 

I^^^napi/*  Ut^nim  Poc^v.  Syn.  Pina  Cnl).  1868,  403,  not  ot  K  ajj^n  thi^-;  PrUimin, 
f_*^*^.  B.i*t.  StK!.  Nat.  UUl.  Ici74t344.) 

^ti  thtf  Muienm  of  Cotuptirtitivo  Zr)5tof^y  in  **  one  valv«  of  n  \  f'ali'T^  in  whrclj 
*lH?clmcn  of  fUraMfrt  dMnn  in  buuutifttlly  iuelosed  iu  u  iwiirl|  ring,  tU^v^^^^vU-vV 
'  ^^  Uy  tho  oyfiter/*    {Putnam,) 


ikA^ 
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gill-menibraes  separate,  anteriorly  narrowly  joined  to  the 
hintl  the  vitrals;  pseudobrauchiie  small  or  obsolete.  C 
behind  theburth;  vent  more  or  less  posterior.  Verti< 
without  spiis,  confluent  around  the  tail;  tail  isocercal;  v< 
the  throat,  eh  developed  as  a  long,  forked  barbel.  Air- 
pyloric  c(Bq)re8ent.  Genera  3,  species  about  12.  Carniv 
found  in  mc  warm  seas. 

{OpUidiitUB,  mi*  Ophidiina  GUnther,  iv,  37G-380.) 

a.  Body  scalj 
ft.  Palatineith  a  band  of  villiform  tooth  only  ....'....^ C 


438.— OPHIDIUm  Linnieas. 
{Ophidion  Ait  Linntoua Syst.  Nat.:  type  Ophidion  harbatum  L.) 

Body  racately  elongate,  compressed;  scales  small,  noi 
but  arrangin  short  oblique  series,  i)laced  at  right  angl 
other,  mucs  in  Anguilla.  Head  naked,  or  somewhat 
villiform,  te  of  the  outer  series  more  or  less  enlaigi 
vomer  andlatines  bluntish,  some  of  them  enlarged.  '\ 
hind  pect«.  (Ophidiunij  an  ancient  name,  from  o>i 
snake.) 

#1.  Outer  tee  jaws  tixed.     (Ophidium,) 
1219.  O.  i^luatam  Dek. 


iia  0PHii)nD.f: — opiiidium. 
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■  I  9^0.  a.  J«»tit»|»lil  Grd. 

I  l*:ile  oiivt*,  spriiiklcMl  jiII  over  with  brownish  spt^cks;  belly  and  sides 
IfiT  lie:i*l  |»lain;  vertiealHiij*  edged  with  black.  Kye  moderate,  i  in  head; 
■tti^mxiUar>  extending  to  opposite  its  posterior  margin;  origin  of  dorsal 
■it^  &omc  distance  behind  base  of  peetorals.  Body  shorter  and  pectorals 
Bn or-t*  eltingate  than  in  0,  tat/lori.    Head  G.    Saint  Joseph's  Island^  Texas. 

P  C^^j^AUhnjoMephi  Gimrd^  U.  S,  Mt-x,  Bound.  Surv,  Icbtli.  1859,  29.) 

M^^^m  m*  a.  bolhrooki  Putnam. 

■  **  Inner  barbel  nearly  two- thirds  length  of  the  outer;  outer  barbel  ecjmil 
ft>  t:lie  distance  from  the  center  of  the  eye  to  the  point  of  tlie  operculum; 
Bks^:3cillary  reaching  to  the  |>osterior  border  of  the  eye.  Leiigth  of  the 
Kir^  €K[nal  to  the  distiince  from  its  posterior  margin  to  tlie  ridge  of  the 
■>iM?^>j»i*reuluni.     neiul  one- sixth  of  the  total  length  of  the  fish.     Dorsal 

aticl  amal  witfi  a  black  margin.    ( rill-riikers  4,    Air  bladder  long.  ]>oinre«l, 
^pitrliout  a  foramen."    L.  6  inches.     Key  West,  Florida.     {Putnam.) 
f    CT»i*tnaTii»  Proc,  Host.  80c.  Nat.  Hist.  1874,  342.) 

ItettU.  O.  taylorl  C,\mnL 

■  ]-*ijE;bt  olive;  head  and  upiicr  parts  covered  with  conspicuous  round 

■  tlurU,  olive  brown  s[>ols;  chin  tlusky;  vertical  tins  edged  with  black. 
I  Head  large,  litth*  compressed,  naked;  top  of  head  with  conspicuous 
I  uiueous  }K>res.  Dtasal  (in  beginniiig  over  the  pectorals;  outer  ray  of 
H  Vt*ntrals  little  more  tliiin  half  lengtlird' ln^iid;  inner  abi>ut  one-thinl. 
'  Air-bladder  ovate,  not  contracted;  seven  gill-rakers  below  the  angle  of 
L    ^^^    an^li;   psendobranchiie  devek)ped.      No  spine  on  the  end  of  the 

■  Hiioiif,     Unter   teeth    in    both  Jaws  considerably  enlarged^  the  upper 

■  larn^t^iit.  Head  G;  depth  S.  L,  12  inches.  Coast  of  California;  not 
I    mre, 

■  (Giranl,  U.  S.  Piic.  U.  U.  Smw  VUh,  1«5*J,  l^) 

■  •».   OiitiTr  ii.*eth  in  JAWH  Miovuble;  he lul  scaly  Above.     {Lcptophidiiim*  G\}\,) 

m  i^^a.  a.  prcftriiticlorGitn  (Gill)  J,  iX;  G. 

I  Li|:ht  rntoas;  veriical  tins  margined  with  black.    Umly  very  slender; 

■  *w»hI^*«  regularly  arranged  in  quincunx  order;  scales  ou  head  extending 

■  ti>  Tarehead,  «»i>ercles,  and  cheeks;  snout  higli,  projecting,  armeil  with  a 

■  '^*ti«f*aled  s[)inoils  hook;  teeth  villrform,  si*i>arated  by  an  interval  from 

■  **U  cititer  row  of  longer,  sleniler^  movable  t4H*th;  eye  longer  than  snout^ 
I  -^_^**  head;  lateral  line  obsolete  behind;  vent  toward  end  of  first  third 

I      /i*'*'^''  Vvne.  Aca<K  Nat.  Scr,  Philri.   \F*Ci%  210;  typ«  Leptophidium  pfofundotum  Gill. 


i 


Wiinting.  Gill-opeuin^s  very  wide;  gill-membranes  separa 
what  united,  commonly  free  from  the  isthmus;  no  Bpiues, 
all  articulated.  Dorsal  fin  extending  almost  the  length  < 
forming  one,  two,  or  three  fins;  anal  fin  long,  single  or  diii 
fin  distinct,  or  confluent  with  the  dorsal  and  anal;  ventral 
but  attached  to  the  pubic  bone,  each  of  one  to  eight  bra 
Gills  4,  a  slit  behind  the  fourth.  !No  pseudobranchise.  £ 
opercle  usually  covered  by  skin  of  head.  Pyloric  cccca  use 
ous,  but  sometimes  few  or  none.  Air-bladder  generally  wel 
Genera  35,  species  about  90;  an  important  family,  many  of ; 
being  highly  valued  as  food.  They  inhabit  chiefly  the  noi 
one  genus  (Lota)  being  confined  to  the  fresh  waters.  Two 
gicola^  Lueifttga)  are  blind  and  inhabit  the  cave  streams  of 

(GadidcB  GUnther,  iv,  326-369;  OphidOdai,  group  Brotulmay  ir,  371-371 

a.  Body  scaly. 
5.  Vertical  fins iinit'Od or  approximated;  pyloric  ccBca  two;  no  barbel 

c.  Tertical  fins  united I 

cc.  Vertical  fins  separate ;  tail  diphyecrcal Dinemai 

(5.  Vertical  fins  well  separated;  pyloric  cosca  mostly  naioeroas;  tail 
(/.  Frontal  boue  siugle,  normal.     (GadincB.) 
.e.  Anterior  dorsal  composed  of  a  band  of  iriug<«  preceded  by 
barbels  3  to  5. 

/.  Ventral  rays  3  to  5;  unal  fin  entire 

ee.  Anterior  dorsal  composed  of  distinct  rays. 
g.  Chin  with  a  barbel. 
h.  Dorsal  fins  two ;  anal  fin  one. 
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hh.  Dorsal  fin  single;  anal  fin  single;  ventrals  well  developed. 

Brosmius,  442. 

hhh.  Dorsal  fins  three;  anal  fins  two Gadus,  443. 

gg.  Chin  without  barbel ;  lower  jaw  projecting ;  scales  large ;  dorsals  two ; 

anal  one Hypsicometes,  444. 

dd.  Frontal  bone  divided;  top  of  head  with  a  triangular  excavatitd  area;  no 
barbel.    (Merluciina:.) 
j>.  Lower  jaw  projecting;  dorsals  two;  anal  one;  anal  and 

second  dorsal  deeply  emarginate Mkrlucius,  445. 

Body  naked;  mouth  very  large:  abdomen  greatly  dilatable;  teeth  very  uuetxual; 
jaw^s  with  very  long,  depressible  canines.  (Chiaamodon- 
tinat) Chiasmodon,  44(5. 

484.-BYTHITES  Reinhardt. 

ftinbardt,  Dansk  Vidensk.  Selsk.  Afhandl.  vii,  178, 183S ;  type  By tkites  fuscus Reiuh,) 
Body  elongate,  covered  with  minute  scales.  Head  large,  thick; 
Mith  large;  jaws  equal;  no  barbel;  bands  of  teeth  in  the  jaws 
111  on  vomer  and  palatines.  Branchiostegals  eight;  gill-membranes 
lited^  free  from  the  isthmus;  eye  moderate.  Lateral  line  interrupted. 
ertical  fins  united ;  ventral  fins  reduced  to  simple  filaments,  each  com- 
)6ed  of  two  rays  closely  united.  Air-bladder  large;  two  pyloric  coecii. 
.  thick,  conical,  anal  papilla  (in  the  male).  Greenland.  (^uOirr^qj  an 
idmal  of  the  depths,  from  ^oOwq^  the  deep.) 

§•€•  B.  ftlSCUS  Reinh. 

Uniform  dark-brown.  Head  with  minute  cirri;  snout  obtuse;  maxil- 
try  extending  to  below  eye;  vertical  fins  enveloped  in  thick  skin;  ven- 
rals  two-thirds  as  long  as  head.  Depth  less  than  length  of  head, 
ffeenland.    ( QUnther. ) 

(BflinbATdt,  L  c.  179;  GUnther  iv,  375.) 

485.— DIIVEIHATICHTHYS  Bleeker. 
(Brosmophycia  Gill:  Halias  Ayres.) 
neeker,  BatoS,  318;  type  Dinematichthya  ilyocwteoidea  Bleeker.) 

Body  moderately  elongate,  covered  with  minute  imbedded  scales; 
it^til  line  inconspicuous;  head  moderate,  conical;  opercle  with  a 
pine  xx)6teriorly;  preopercle  unarmed,  usually  with  a  large  mucous 
Ofe  at  its  angle;  no  barbels;  jaws  subequal;  teeth  in  the  jaws  cardi- 
im,  in  bands  anteriorly;  vomer  and  palatines  with  similar  teeth; 
Ill-membranes  little  connected.  Dorsal  fin  low,  coutiimous,  its  last 
I  contiguous  to  the  caudal,  but  nearly  or  quite  free  from  it;  anal 
ren,  similar  to  dorsal,  but  shorter;  rays  of  vertical  fius  slender, 
I;  ventrals  reduced  each  to  a  filament  formed  of  two  rays 


iiiiii  iciigtu  ui   ucitu.  ^    tt;utii  ui  j<i.%%»  Buut^quHi,  iii  uruuii   u<i 

teeth  ill  a  short  band,  shorter  than  eye.  Fin-rays  slend 
in  skin;  pectorals  moderate,  a  little  more  than  half  lei 
ventrals  half  length  of  head ;  nape  nearer  origin  of  dora 
snout;  vent  slightly  behind  middle  of  body;  caudal  as  lo 
snout;  a  conspicuous  pore  above  tip  of  maxillary;  two  ] 
anal  papilla  without  horny  appendages;  lower  lip  wit 
minute  cirri.  Head  4^  in  length;  depth  about  0.  D. 
about  05.    Coa8t  of  California,  rather  rare ;  in  deep  watej 

{Brosmiun  marginalua  Ayres,  Proc.  Cal.  Acad.  Nat.  8ci.  i,  13.  lc& 
iiatus  Ayres,  Proc.  Cal.  Acad.  Nat.  Sci.  1860,  52;  Gttnther,  iv,  375:  £ 
giMatu8  GiW,  Proc.  Acad.  Nat.  Sci.  Phila.  18GI,  168;  186:),  253.) 


486.— OlVOSt  Ayres. 

Rocklings. 

{ Motella  Cnyier:  MoheUa  Kaiip:  RhinonemuB  (jiWi  Ci/iato  Coach  and 

SOD,  yoiiug  forms.) 

(Risso,  HiHt.  Nat.  d*£iir.  Merid.  iii,  214, 1826:  type  Oii<m  muutella  Ri« 
rutuH  HI.  6l  Schu.) 

Body  rather  elongate,  covered  with  very  small  scales; 
less  depressed;  lower  jaw  included;  chin  with  a  barbel;  s 
to  four  barbels,  one  on  eiich  anterior  nostril;  teeth  in  baii^ 
vomer;  none  on  palatines;' some  of  the  teeth  in  npper  j] 
enlarged  or  canine-like;  dorsal  fins  two,  the  anterior  com] 


i:i..»     ......r,     «., 


:..   A.^*.* 
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late;  tail  isocercal;  ventral  flus  of  5  to  7  rays.  Small  fishes  of  the 
northern  seas;  the  species  difteriiig  considerably  among  themselves. 
(Onosj  an  ancient  name  of  certain  Gadoid  fishes;  from  o^oq^  an  ass.) 

«.  Barbels  fonr;  head  anteriorly  high  and  compressed ;  no  large  canines.    (Rhinone- 
mmsGiW.) 

199^  O.  cimbrius  (L.)  Qoodo  &  BQ&n.—Four-hearded  Rockling, 

Brownish,  posterior  part  of  dorsal  and  anal,  and  lower  margin  of  cau- 

\iiBk\  abraptly  black ;  inside  of  mouth  black.    Head  oblong,  comprt^ssed, 

I;  tbe  Bnoat  high,  its  anterior  profile  blunt;  mouth  large,  inferior;  a  barbel 

at  chin,  one  at  end  of  snout,  and  one  on  each  anterior  nostril;  maxilhiry 

reaching  much  beyond  eye;  teeth  in  narrow  bands,  some  of  them  con- 

aderably  enlarged;   lateral   lino  stitch-like,  developed   at  intervals. 

.  first  (ft'ee)  ray  of  dorsal  as  long  as  liead;  veutrals  about  half  length 

of  head;  caudal  somewhat  acute.     Head  5;  depth  6.     D.  oO;  A.  43; 

V.  5.    L.  12  inches.    North  Atlantic,  on  both  coasts. 

(6ad««  cinibriHS  Linnteus,  Syst.  Nat.:  Motella  caudavuta  8ton.>r,  Hist.  Fisb.  Muss. 
961:  Motella  cimbria  Giinthcr,  iv,  367:  Rhinonemm  caudacuta  Gill,  Proc.  Acad.  Nat. 
.    BeLPhUa.  1863,  241.) 

M.  Barbels  three.  '(Onos,) 

1M7.  O.  reinhardtl  (Kroyer)  Gill. 

UDiform  reddish  brown;  cirri  and  tips  of  fins  red.    Head  depressed, 

bat  rather  pointed  anteriorly;  snout  rather  short,  with  two  barbels; 

"  chin  with  one;  teeth  in  villiform  bands,  those  of  one  series  in  each  jaw 

longer  than  the  rest.    First  ray  of  first  dorsal  short,  little  longer  than 

•noat.    Vent  near  middle  of  length.     Distance  from  snout  to  first  dor- 

t    aal  A  of  length.    Head  5.,    I>.  5G;  A.  45;  V.  8.    Greenhind.    (CoUett) 

%  (tifofflZa  argentala  Reinb.  Solsk.  Nat.  Math.  Afh.  1837,  110:  MotcUa  reinhardii 
.  .  Kioyer  M8S.;  Collett,  Norske  Nord-Havs.  Exp.  IS^'O,  131:  Onos  reinhardii  OiW^  Proc. 
*'lead.  Nat.  8ci.  Phila.  186.3,  241:  ^Couchia  argeniata  GUntber,  iv,  3C3,  the  young  of 
l^ttia  or  otber  species  of  Onos;  small,  silvery  lishos,  swiuiming  at  tbe  surface  in  tbe 
|^«pen  sea.) 

p^l«M.  O.  ensls  (Reinb.)  Gill. 

^    Head  small;  snout  with  two  barbels;  chin  with  one;  teeth  feeble, 

niform,  in  villiform  bands;  palatine  teeth  villiform.    Vent  nearly  me- 

■nj  distance  to  front  of  dorsal  |  of  length.     First  dorsal  ray  i)ro- 

4  M  long  as  head.     Head  o%]  D.  59;  A.  46.    Greenland.    {Col- 

'ik.yiidenak.  Selsk.  Nat.  vil,  115, 1838:  Onos  cn9i«  Gill,  Proc. 
oUett,  1.  c.  134.) 
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487.— PHYCIS*  Bloch  &  Schneider. 
Codlings. 
(Blocb.  &  Schneider,  Syst.  Ichth.  1801,  56:  typo  Phycis  tinea  Bloch  &,  Sehneidi 

Body  rather  elongate;  head  subconic;  mouth  rather  large 
maxillary  reaching  to  below  eye;  lower  jaw  included ;  chin  with  a  i 
barbel ;  jaws  and  vomer  with  broad  bauds  of  subequal,  iM>iDted  t 
palatines  toothless.  Dorsal  fins  two,  the  first  sometimes  produce 
tip;  second  dorsal  long,  similar  to  the  anal.  Yentrals  wide  a 
filamentous,  each  of  2  or  3  slender  rays.  Gill-membranes  some 
connected,  narrowly  joined  to  the  isthmus.  (s^{>xec,  an  ancient  nai 
some  fish  living  in  the  Fucus,  <puxo^.)  * 

a.  Dorsal  rays  scarcely  produced.    (  Urophyois\  Gill.) 
1299.  P.  renins  (Walh.)  J.  &  G. 

Pale  brownish  tinged  with  yellowish,  the  lateral  line  dark  broiriL 
terrupted  by  white  spots;  inside  of  mouth  white;  first  dorsal  lar} 
black,  this  color  surrounded  by  white;  second  dorsal  olivaceoas,  i 
irregular  round  dark  spots;  caudal,  anal,  and  pectorals  dusky;  ^ 
trals  and  lower  edge  of  pectorals  white;  two  vertical  series  of  rm 
<ljirk  spots  on  the  sides  of  the  heiul.  Body  rather  stout;  head  hra 
mouth  large,  the  maxillary  reaching  posterior  margin  of  eye.  Eye  I 
than  snout  or  iiiterorbital  width;  first  dorsal  low,  its  height  about  ai 
to  half  length  of  head;  ventral  fin  longer  than  head,  about  3J  iu  leD 
of  body;  caudal  fin  subtruncato.  Head  4 J;  depth  4 J.  D.  8-4.T: 
about  45;  vScales  rather  large,  about  90  in  the  lateral  line.  No 
Atlantic,  south  to  Cape  Fear.     Said  to  exhibit  electric  powers  in  1 

{nifntniiM  rcgius  Wjill).  Art.  Pise.  179*2,  183  :  Phycin  pHtictatntt  IVk.  N.  V.  FaniiA.  F 
21>2:  KncUi'lyopH^  rcgalis  Bloch.  &  Sclm.  1801,  53:  Phycin  reyalin  Giinther,  iv,  ilV».  ■ 

1230.  P.earlli  Bean. 

Brown,  with  some  li;;ht  spots  on  the  second  dorsal  fin  and  on 
sides;  anal  and  both  dorsals  margined  with  brown.  Body  short  ; 
stout;  maxillary  extending  beyond  front  of  eye;  barlnd  onetl 
h»ngth  of  upper  jaw,  which  is  half  length  of  head;  interorbital  ff 
(Mpinl  to  length  of  snout;  i)ectorals  as  long  as  ])()storbital  part  of  kc 

'  "  IlffpHipUra  aryeniea^^  GiiiitluT  (ii,  '?*();  iv,  3(52);  a  vrry  sniaH  silvery  fi■I^MM 
ally  tak<Mi  on  our  coasts  as  well  as  on  tliose  of  Enrope.  is  now  8nppoaedtok^^ 
«>t  HiHH'ics  of  Phycis. 

t(iill,  Proc.  Acad.  Nat.  Sci.  Phila.  1863,  240:  type  Gadus  re^at? 
(pvHii^  Phycis.) 
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irfif'  nearly  to  vout;  none  of  tlie  rays  of  fust  d»n\siil  i»n> 
1,  the  tin  nat  Ui*;her  tbim  second  clornaL  Head  -^;  depth  4i.  D, 
I;  A.5l\;  V.Wt  Lat,  K  155.    L.  liiuclieH.    Ghaileston,  South  Car* 

.  Proc.  i:,  S.  Xiit.  Mim,  iii,  69,  ISSO.) 
00  «if  tlif  my»  of  the  first  dorsal  more  or  U^w  protlac^,    {/*Ayci»*) 
kl»  P*clllt«f«(Wii1b.)  GiM^Codlinff :  Squirrfl-hake, 

Irowiiisb  iibove,  Hides  Ufjhter  and  tinged  with   yellowish;   thickly 

Urtiiliitte  with  darker;    below  pale;  inside  of  mouth  white;  vertieal 

lujmewhat  dusky;   anal  tin  ruargineil  with  pale;  lateral  line  not 

Body  rather  slender;  head  depressed;  oy©  lar^e,  abont  equal  to 

^itiil  widtli ;  maxillary  reaehiiig  posterior  margin  of  pupil.    Fila* 

itoiiJi  don^al  ray  abont  two  sevenths  length  of  body,  when  perfeet; 

iimlK  J  length  of  head;  ventral   fiiiH  extending  beyond  the  vent; 

oompanitively  large.     Head  4A  ;  depths,     l>.  0-^7;  A.  50;  Lat. 

Atlantic  eoa«t,  ehielly  northwanl. 

n  WixUk  Art,  Pisp,  1702,  IHB:  EnvtwfffoprtsamtTimniiH  Dl,  Sa  8ohD,  IKH, 

anuM  GUnlljer,  iv,  li^^:  PhifvU  ftiamtHtonus  Btoreit  Fbli.  Maas*  l3t»T; 
f  Pfu«^  ActKl.  Niit.  Soi.  Philti.  1B63,  2^7, ) 

I.  K*  IfliUiR  (Mitch.)  Dek.— Cotf/frt^ ;   r^if**  AnilT;  Bquirret-hakt, 
Irowiiinhf  Hghter  and  yellowish  below;  fins  very  dark*    Bnout  longer 
eye,  nari-o^er  and  more  pointed  than  in  1\  chms,     Kye  large. 
Jly  wider  than  intemrbitaUpaee;  maxillary  reaching  l»eyoHd  piipiL 
]tonM  dorsal  ray  about  two  thirds  length  of  head;  ventral  tinrt 
reaching  vent.     Scales  very  small     Head  i\;  depth  5A.     I>*  0- 
A-  -1^;  Lat,  U  ViS.     Distingnishetl  from  the  prec<Mling<"hicriy  by  the 
\fT  scales.     North  Atlantic,  south  to  Virginia;  abundant  north* 


Tr:in«.  Lit,  Jt  Phil,  8of,  K.  T,  l^lfs  :\72]  Oni,  Proo.  At-ad.  N»r, 
!'htfiiH  tJekiiffi  Kaii{>,  Arcliiv,  Njiturg.  i,  8U,  I6ij&.) 

F.  ehefiteri  Goml*?  uml  Be«n» 

3|  in  length  of  head;  maxillary  twico  in  head ;  barbel  one  third 
aeter  of  orbit ;  vent  equidist^mt  from  tip  of  snout  and  end  of  Bee4>nd 
il;  dimance  from  snout  to  dorsal  fin  equals  twice  the  length  of  the 
ndible;  the  thinl  my  of  the  s<*i?ond  dorsal  extnnnely  elongate,  its 
III  mutt!  than  twice  that  of  head,  and  more  than  four  times  that  of 
(longest  of  the  other  rays;  ventnil  tins  with  the  first  ray  one-thinl 
th  uf  iHHly,  the  tsecoud  about  three  times  the  length  of  the  head^ 


Body  elongate,  compressed,  tapering  into  a  slender  tail, 
small.  Head  entirely  scaly,  even  to  the  gill-membriines. 
])ressed,  thin  and  flat,  projecting  beyond  the  mouth;  mouth  i 
chin  with  a  barbel;  jaws  with  bands  of  villiform  teeth;  a  : 
ish  patch  of  teeth  on  vomer,  none  on  palatines.  Dorsal  D 
iirst  short,  its  anterior  ray  produced  into  a  long  filamei 
deeply  notched,  almost  separated  into  two  tins;  ventral  i 
rays,  one  of  them  filamentous;  caudal  truncate.  Brauc 
Deep-water  fishes.  (<V.^y  sea;  -optpopo^^  puri)le,  from  the 
tion.) 

1233.  H.  viola  Goode  &  Bean. 

Color,  deep  violet  or  blue-blaqk ;  inside  of  month  and  o] 
black;  snout  broad,  pointed  at  tip,  much  depresse^l,  formin 
projection  above  mouth ;  a  conspicuous  keel  extending  ba4 
tip  of  snout  along  the  suborbital  to  the  posterior  margii 
Mouth  U-shaped,  wholly  inferior;  maxillary  nearly  reachii 
margin  of  orbit;  interorbital  space  flat,  as  wide  as  the  la 
orbital  ridges  somewhat  elevated;  barbel  about  one-half 
orbit.  First  dorsal  with  its  first  ray  much  produced,  longei 
anal  fin  deeply  notched  near  its  middle.  Caudal  peduDck 
eye;  its  depth  more  than  half  its  length;  longest  ray  of  vei 
ing  about  half  way  to  vent;  pectoral  IJ  in  head.     Head 

T>.  4-5.1!    A.  4.0?   V   r5«    T.nt    1    11?*       ttnTiba  nf  N'f*wfonm11nn< 
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enUe  sixe;  eliin  with  u  barbel;  jaws  with  bands  of  villiform  teeth; 
I  voifier  nnd  palatinea  tootUk'Ss.  Dorsals  2;  anal  iiii  singk,  oot  notched; 
fvexitrul  tins  with  5  rays,  the  outer  rays  lilanientoiis;  caudal  rounded, 

iiletider^  free;  branch iostegals  7.    (A  dimlnntive  of  P%cw.} 

l^Si*  p.  flalwflicRii  Kanp. 
I  Color  uiiiform  brownish;  pectoral  and  anal  whitish;  axil  of  pectoral, 
leliiii,  and  belly  blackish;  inside  of  mouth  white.  Head  broad,  de- 
Ipr^^siHed;  cleft  of  mouth  oblique;  maxillary  extending  beyond  vertical 
I  from  pupil;  interorbital  space  Hut,  Its  width  rather  less  than  vertical 
[tlii^meter  of  orb*»t;  a  concealed  spine  on  each  side  of  nape.  Height  of 
[lirmt  dorsal  equalling  half  length  of  head;  second  dorsal  somewhat 
lloiv^er,  nearly  uniform  in  height;  anal  similar  to  second  dorsal,  but 
FloiMrer;  pectorals  two-thirds  length  of  head;  tilamentous  ventral  ray 
iif>t^  reaching  anal.  Eleven  series  of  scales  betweeen  anterior  dorsal 
and  Ittteml  line.  Head  4  in  length;  depth  5J.  D.  7-67;  A.  60;  V.  5, 
I  (fwiinther,)  Madeira;  lately  talceD  in  deep  water  otf  the  coast  of  Massa* 
I  cUii^etts. 
I       (Kftup,  Wi«gia,  Aroh.  IS58,  88;  GUnther,  iv»  346.  > 

I  Lings, 

I  (^l1«M>llv  SkandiuAV,  Fauna,  18.tJ,  ir,  57.1;  type  Gadun  molta  L.) 
I  Rody  elongate,  covered  with  very  small  scales.  Chin  with  a  barbel; 
■lower  jaw  included;  bands  of  teeth  on  jaws  and  vomer;  lower  jaw  with 
'sw'j^e  canines  wliich  are  arrow-shaped  and  movable;  vomer  with  a  curved 
^•^Hes  of  canines,  mixed  with  small  teeth,  these  mostly  fixed;  no  teeth 
**Q  palatines.  Gill  membranes  broadly  united.  Two  dorsal  fins,  both 
'^^H  developed;  one  anal  fin:  ventrals  of  several  rays.  Northern  seaa 
( Ari  old  name  of  M.  rnUjariH,) 

^  ^«iS.  Ill*  vol^aris  Ftctniug.— Ztn^. 

llarbel  longer  than  eye;  a  short  barbel  at  the  noetrU;  eye  as  wide 
^^  interorbital  8i>ace.  D,  16-60;  A.  62;  V.  6;  vertebrte  27  +  37.  (Oun- 
^^^n.)    Greenland  and  Xoitheru  Euro|>e. 

iG^ms  molva  U  Syst,  Nut.;  Fleuttng,  ndt.  Anim.  1U2;  GilDther,  iv,  361.) 

44t.-Er0TA  CuTier. 

Burbots, 
^^^"^i^t,  VtJbpit^  Aoiiu.  n,  1817:  tyi>o  Gadus  lota  L*  ^ Lola  vulgarit  JcnynB,) 

Ilody  long  and  low,  compressed   behind-     Head  small,  d<t\»v%%a«A^ 
Bull.  Ifat  Mas,  No.  16 51 
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rather  broad;  anterior  nostrils  each  with  a  small  barbel;  chini 
long  barbel;  snout  and  lower  parts  of  head  naked;  moath  mod 
the  lower  jaw  included;  both  jaws  with  broad  bands  of  equal.  Till 
teeth,  vomer  with  a  broad,  crescent-shaped  band  of  similar  teet 
teeth  on  palatines.  Gill-openings  wide,  the  membrane  somewha 
nected,  free  from  the  isthmus.  Scales  very  small,  imbedded;  ve 
fins  scaly.  Dorsal  fins  two,  the  first  short,  the  second  long,  simi 
the  anal;  caudal  rounded,  its  outer  rays  procurrent;  ventralsofse 
rays.  One  species,  living  in  fresh  waters  of 'northern  TegioD9.  ( 
the  ancient  name.) 

1386.  L.  maculosa  (Le  S.)  C.  &  Y.^Burbot;  Lake  Lawyer;  Ung. 

Dark  olive,  thickly  marbled  and  reticulated  with  blackish;  yelk 
or  dusky  beneath;  young  often  sharply  marked,  the  adult  becoi 
dull-grayish;  vertical  fins  with  dusky  margins.  Maxillary  reachii 
posterior  margin  of  eye;  barbel  longer  than  the  very  small  eye; 
toral  If  in  head;  ventrals  reaching  half  way  to  vent.  Head  4|;  d 
6.  D.  13-76;  A.  68;  V.  7;  vertebrse  21  +^;  ccBca  30.  L.  2  feet 
England  and  Great  Lake  region,  north  to  the  Arctic  seas;  ahaD 
northward;  also  (var.  vulgaris)  throughout  Northern  Europe  and  ^ 

{Gadus  lota  L.  8yst.  Nat. :  Gacfus  maculosm  Le  Sueur,  Joum.  Acad.  Nat.  Sti.  1 
i,  83,  1873:  Lota  compream^  inornata^  aud  maculosa  Dekay,  New  York  Fauna.  Kish. 
283-*i85:  Lota  vulgarU  Jenyns,  Manual  Brit.  Vert.  448:  Lota  vulgaris  Guuiher,  iv, 

443.— BROSiniUS  Cuvier. 
Cusl's. 

(Cuvier,  R6guo  Anim.  ii,  1817:  type  Gadus  hrosme  MUller.) 

Body  moderately  elongate,  covered  with  very  small  scales.  M 
rather  large,  with  teeth  in  the  jaws,  vomer,  and  palatines,  son 
those  on  the  vomer  and  palatines  enlarged;  chin  with  a  bai 
branchiostegals  7.  Dorsal  fin  single,  continuous,  not  elievnted; 
fin  similar,  but  shorter;  caudal  fin  rounded;  ventral  tins  severaln 
Fishes  of  the  Korthern  seas.  (A  latinization  of  the  vernacular  i 
hrosme,) 

laar.  B.  brosmc  (MuUer)  White.— Cm«A-. 

Brownish,  mottled;  young  uniform  dark  slate-color,  or  witii  tt 
verse  yellow  bands;  vertical  fins  bordered  with  blackish,  aad  «i 
white  edge.  Head  flattened  above ^  upper  jaw  slightly  kNigvl 
lower;  mouth  large,  oblique;  maxillary  reaching  b^Mid  oML  B 
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t-f  dcptlj  54.     D.  98;  A.  71. 
Jod  and  Denmark. 


(Storer.)    Polar  regious,  south  to  Cape 


(  *lm!uM  hrmm€  MUller,  PrcKlr.  ZooL  Dan.  41, 1776:  Cfadus  hronme  Fabr.  Faun,  Grc^nl. 
l-t»>;  /#Vi>*TiiiM«  Jlarvscenif  Giiather,  iv,  'J69;  iJrc»»fHN«r /iirrirc'ei?*  Storer,  Fish.  Masa.  '.?6»r 
^•7-rMtt(<it  ^r-o«»ie  Gilntber,  iv,  369:  Br&smiu^  vulgaris  Dekay,  Now  York  Fanna,  Fieh, 


■J 


413.— OADIJS  Lmnaeas. 


Codfishes, 

k^ticdi ;  Liiiiui^ua,  Syst.  Nat, :  type  Ga<7i»«  eatfana^  or  morrAHa  L.) 
IkKly  moderately  elongate,  compressed  and  taperiiig  bebiud.    Scales 
rery  small j  lateral  line  present.     Head  narrowed  anteriorly;  mouth 
"mcxkTate  or  large;  cMn  witli  a  barbel,  which  is  sometimes  minute; 
|teetb  cardiform,  mibequal,  or  with  those  of  one  series  more  or  less  en- 
rged;  vomer  with  teeth;  none  on  the  palatines.     Dorsal  lins  three, 
^eU  separated;  anal  fins  two;  ventral  fins  well  developed,  of  about 
5 Veil  rays.    Species  of  thvJ  Northern  Seas;  higbb^  vahied  a«  food. 
iC^dutf  tha  Latia  uamc^  akin  to  the  Eoglisli  word  Cod.) 

^^  Lower  Jaw  iDclndert;  barbel  well  developed. 

6,  Veut  below  eeeoad  doraal;  species  of  large  size, 
e.  Lateral  liup  black;  uiuutb  »mali,  the  jnaxlllary  not  reaching  eye.    (Afclan<h 
grammus*  Gill.) 

llfeas.  Ci.  iP^HIinu9  h,— Haddock. 

Dark  gray  above,  whitish  below;  lateral  line  bla^k;  a  large  dark 

►lotcli  above  the   pectorals;  dorsals  and  caudal  dusky.     Snout  long 

*nd  narrow,  overlapping  the  small  mouth;  maxillary  barely  reach- 
i|j  fi'ont  of  orbit;  teeth  subequ<al,  large,  in  a  cardiform  band  in  upper 
k-HF;  in  a  single  series  on  lower  jaw  and  on  vomer;  occiput  carinated;  a 

Iflge  extending  backward  from  each  orbit;  eye  very  large,  two-thirds 
^Yigth  of  snout,  4  in  head.  Anterior  rays  of  first  dorsal  elevated, 
kree  fourths  length  of  head,  the  fin  pointed,  higher  than  second  afid 
lird  dorsals;  caudal  lunate;  vent  below  front  of  second  dorsal.  The 
Lnll  in  this  species  is  more  depressed  than  in  Oadm  caUariaa^  broader, 

^Ud  thinner  in  texture;  occipital  crest  exceedingly  high,  much  higher 

lau  in  Qadm^  the  wing-like  projections  at  its  base  anteriorly  sprt*ad- 

ig  widely,  mised  above  the  surface  of  the  sknll.    Head  3};  depth  4J, 

►*  15-24-21;  A.  23-21.     North  Atlantic,  on  both  coasts;  an  important 

fmh,  reaching  a  considerable  size. 

C^odat  o^Hfinnit  Ltniia^UB,  Syat.  Nat.:  Oadu9  cpglifinu* QihiiheTf  iTy332:  Melanogrtu 
^^^u^Ufmuh  GUI,  Proc.  Acad.  Nat.  8c>.  PbUa.  1863,237.) 


"  GUI,  Proc,  Acad,  Nat.  Sci.  Phila.  1«J63, 237 :  type  Gadtu  mgUflnm  L.    (/</A.a^, 


black;  I 


804      CONTRIBUTIONS   TO   NORTH   AMERICAN  ICHTHYOLOGY— I?. 

cc.  Lateral  line  pale;  mouth  rather  large,  the  maxillary  reaching  past  front cfcfk 
d.  VertebroB  normal.    {Oadus.) 

1339.  O.  callarias  !»,— Common  Cod-fish, 

Greenish  or  browuisli,  subject  to  many  variations,  sometimes  yeDov. 
isli  or  reddisli;  back  and  sides  witli  nameroas  rounded  brownish  qwU; 
lateral  line  pale;  fins  dark.  Head  large,  bat  varying  mach  in  size; 
maxillary  about  reaching  middle  of  orbit;  occipital  keel  not  great^ 
developed;  teeth  strong,  cardiform,  in  narrow  bands,  those  of  the  oatif 

r 

row  in  the  upper  jaw,  and  of  the  inner  row  in  the  lower  jaw,  somevhit 
enlarged.  Eye  moderate,  about  half  length  of  snout.  First  dond 
little  elevated,  its  height  about  half  length  of  head;  vent  under  front 
of  second  dorsal;  caudal  slightly  emarginate;  pectorals  half  length  of 
head.  Head  3^  to  4^;  depth  about  4.  D.  14-21-19;  A.  20-18.  yoitk- 
eru  Seas,  south  to  Yii*ginia,  Oregon,  and  Japan,  one  of  the  most  impor 
tant  of  all  food-fishes.  The  fish  of  the  Pacific  Ocean  (var.  macrocefkolm) 
is  said  to  have  the  air-bladder  (^^ sounds")  smaller;  it  is  wholly  simflir 
externally.  The  Greenland  form  (var.  ogac)  is  very  dark,  with  slender 
caudal  peduncle,  longer  barbel,  larger  eye,  broader  interorbital  spacer 
longer  pectorals,  and  more  advjinced  ventrals.  Great  variations  occur 
in  size  of  head  and  in  color  among  individuals  from  different  regious. 

{Gadut(  callarias  et  niorrhua  Linn.  Syst.  Nat.;  (liinther,  iv,  3*2??:  M*nrhu(i  aitun-i^i 
Storer,  Hist.  Fish.  Mas-s.  \\\\\:  (iadun  macroirpkaJus  Tilen^.  Mem.  Acad.  .Sri.  .St.  FVt*<^-«. 
ii,  JWO,  Ir^lO:  Gadus  macrocephalus  (iiintInT,  iv,  '3^\0:  Gadus  ogak  Ricliar<ls'>D,  WV^L 
Fish.  '246:  Gad ns  ogac  Uvuw,  \K\\\\.  V.  S.  Nat.  Mils,  xv,  110:  6'(i(/u«r  rzureirii^Coi'*.  I'l-^- 
Am.  Philos.  Soc.  Phila.  1^73.) 

dd.  Vertebra.'  peculiarly  nioditied,  soniewliat  as  in  MerluciHs.     {Tile^ia*  S w. -li !!<•■•:.. . 
1210.  O.  {?rarili$»  TiUs. 

Dusky  bluish  above,  yellowish  white  below,  without  spoils,  Fi>rnH>f 
a  haddock,  the  body  subteietc,  compressed,  the  belly  prominent.  Hf^J 
oblong,  the  snout  rounded  and  depressed;  u])i)er  jaw  longer  and  l»nw»Irr 
tlian  lower;  barbel  moderate;  outer  teeth  setaeeoiis;  eye  lar're.  Jn-jle* 
very  small,  little  imbricated.  First  dorsal  subtriangular:  .♦^cc^oml  «1«m^ 
sal  lower;  third  obtusely  triangular;  pectorals  large;  ventrals  with  lb* 
stHiond  ray  produced;  caudal  equal.  Head  4^  ;  de[)th  4,\.  I>.  14-17-W; 
A.  LM-L'O:  P.  10;  V.  (»;  P,.  {k  [PuUuh.)  Alaska  to  Japan.  Au  insnill- 
cicntly-dcscribed  species,  which,  accoitling  to  Dr.  P>ean,  who  lias  bte^f 
obtained  it  in  Ikaing's  Sea,  is  very  distinct  from  the  other  membertrf 
the  geiuus.     It  diflers  from  Gadus  callarias  in  the  structure  of  ito  T«r  j 


•Swainson,  Nat.  Hist.  Fish.  etc.  Id39,  3U(>:  type  Gadu§  gracili$  Tilei.    (D*** 
to  William  TheopUilus  Tilesius.) 
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H^Rffl^rei^etnbUn^  the  structure  found  in  Merlucius,  This  rVifl'erenf^e,  ia 
■>r*  Beau's  opiiiiou,  may  necessitate  the  revival  of  the  geuus  Tilema  of 

HA^aillSOQ. 

■  ifimiiis  fffti^^UU  Tileaius,  Mem.  AeaiL  Imp.  St.  Pctersb*  ii,  354,  1810:  GaduM  w'«r*%| 
^^l^tius  ZiM^gr,  Rotia.-Asiat.  iii,  182,  IHll:  Tilema  gmcHu  Swuinsou,  L  c:  TUe»m  f/rtMfiU$ 
Hnii^  Pruc.  U.  a  Kftt.  Mus.  mdl,243). 

M.    Vetit  in  &oat  of  seeond  dan^ftl;  axmuiotj  of  small  size,    {Miorogadtut^  GtlL) 

lis -11.  €i*  j^raiLimnu  Ord.— Tom-cod, 

■  OUvaceoaa  above,  pale,  or  slightly  translueent,  white  below;  dorsal 

■  u€  dusky,  paler  at  base;  first  anal,  and  ventrals  iincolored;  second 
BjLiiul  dusted  with  dark  points,  Ilead  long,  convex  above,  somewhat 
^ompressed,  with  vertical  sides j  eye  moderate^  about  5  in  head;  mouth 
ftatlier  large;  maxillary  reaching  to  below  pupiV;  barbel  Bmallj  teeth 
Bn  eaoU  jaw  in  a-  band,  the  outer  row  a  little  enlarged.  Gill-menibranes 
^n  little  connected,  free  froiu  the  isthmus.     First  dorsal  higliest^  some- 

what  falcate,  its  height  three-tifths  length  of  head;  lirst  anal  longer 
ami  higher  thau  second;  pectorals  moderate,  reaching  anal;  veutrals 
Blilamentous,  scarcely  reaching  anal;  caudal  slightly  eiiiargii»ate.  Lat- 
■BgU  line  very  distinct^  wavy,  high  anteriorly,  slightly  interrupted  pos- 
Hborly.  Vent  below  first  dorsal.  Head  4;  depth  4jj.  D,  14-lt^l9; 
BA«  21-21;  V.  (>  or  7.  L.  1  foot.  Monterey  to  Alaska;  abundant;  a 
■ibod-fish  of  some  importance- 

I      The  Tom  cods  {MicrogaduH)  difier  considerably  from  the  true  cods 
^{Oeidm)  in  the  structure  of  the  cranium.     The  i'ollowiug  is  Professor 
GilPft  account  of  the  skull  of  Q.proximuft^  the  italicised  portions  indi- 
■c^ting  the  differences  from  Oadua  eallarktn: 

**The  cranium  is  proi*ortioually  Immder  towiirds  the  front  and  less 
_  tlt^ttcned,  while  the  brain  case  is  llattened  below,  ilecidtdhf  tstrolleri  on 
V^eb  side  of  a  depressed  ftphenoidal  ffroovt\  aiul  has  an  ovate  canli- 
Vorm  Rhape;  the  paraaccipitul  or  epiotic  is  not  produced  into  an  angle 
•"^liind,  but  is  t»btusely  rounded,  and  its  posterior  or  imtwardiifdeneend' 
Wf^^  ridge  Muni:  the  opisthotic  is  well  develoi)e4l,  oblong,  and  with  its 
B^-^ntering  angle  high  w//,  and,  on  a  line  with  it,  the  suiface  is  ilivideil 
Vuto  two  parts — a  narrow  and  flattened  one,  and  a  lower  expanded 
■**ti<*^  ninch  swollen;  the  alisphenoid  or  pro-otic  is  oblong,  acutely  emar- 
B^tiate  in  front,  swollen  from  the  region  of  the  high  anterior  sinus, 
B«^tifl  above  a  little  produced  forwards;  tlie  great y'ronfa/  is  a  little  longer 

■  *  OUl,  Proc.  Acad.  XaI,  Sci.  Fliila,  1805,  69:  type  Oadus  pro^mm  Grd.    {mnpo^, 
****iill;  yaSoff  Gadiia,) 


■■■^'   "  ■ 


*^r*ui»t*  prorimuM  '"ir'L  Proc.  Ai'aiL  Xar.  »«n.  Phila.  lr:»4.  141,  ami  ji 
fturfc'.  U'i:  JTiirHkiitf  t'ali/omu'a  Ayresi,  Proe.  Cal.  Af;»L  Xas.  2<i.  li&i.  J 
■ii.'iw  Gtinther,  iv.  X)2:  J/uto5«I4<ii«  j» rohhm m  GilL. 

1S49.  O.  MHiC«^  W^b.— riMi-<wl;  FnM-JUk. 

Olive  brown,  diadnctly  blotched  and  spotted  with  djfk 

the  belly:  more  opaque  than  in  G.  prtmmm*:  ba<rk  and  ^ 

ponctolate:  tlorsaLs  and  caadal  blotched  with  d^^rker:  j 

ponctniate  anteri4)rly.  colorless   posteriorly:  TentraJs   a 

diuky.     Saonc  roondeii,  let^  produced  than  in  G.  /mftn 

short:  maxillary  '2i  in  head,  reaching  pnpil:  eye  lar;^. 

barbel  small:  p«^'toraU  reaching  vent;  ventrals  tilamentoi 

iij;?  vent.     Vent    under  interval    between   first    and  se 

Head  ^:  depth  o.     D.  13-17-18;  A-  20-17.     L.  U  feet. 

Labrad«>r:  common  northward. 

trtitl^A  to  u-tytd  Walbaam,  Artf^li,  Piao.  179'^  133:  Morrkmm  jn  uimm 
Mu-^M.  :V>7 :  G'jdti»  tomroda*  Gonther.  iv,  331:  MlcroymdmM  tomtodmM  GiU 

aa.  Lower  jatr  pmj«HrTiD;^:  barbel  smalL  sometimes  obsolete. 
e.  Upper  Jaw  with  ita  teeth  anbeqoal.    {^Pollmtkim^  XUm.*) 

19-13.  O.  TirCBA  L.^Poaaci;  Coal-jUk;  Grten  Cod, 

Greeni«(h  brown  above;  sides  and  below  somewhat  nl 
line  pale:  tins  mostly  pale;  sometimes  a  black  spot  in  tb 
nitfaer  elonf^te,  compressed;  snont  sharp  and  conic;  i 
small,  obliqne;  maxillary  reachinsr  bevond  front  of  orbit 
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Ah  ventrals  short  Head  4;  depth  4^.  D.  13-22-20;  A.  25-20;  Lat 
I»  about  150  J  vertebrae  54,  NurtU  Atlautic;  common  northward  on 
tM>1b  coasts. 

^  (laduM  rirrnti  and  0,  f^rhonnriu$  lAnn.  Syst,  Kat.  t  Mi^rlangnn  purjmixm  Storcr,  FUh. 
Immi.  3u^:  GaduM  rintts  Guutber,  iv,  1(39:  I^oUachitis  carbonuriiM  Gill*) 

L^4<i«  Cj.  €lial<*ograniiiius  Pallas, 

Blackmh  above,  with  silvery  luster;  everywhere  puuctulate  with 

blsick;  fins  also  puuctulate;  vi^utruls  and  first  aual  pale.    Suout  conic, 

2$lifirp^  rounded  in  prolile;  mouth  oblique;  luaxiUary  reaching  niiddlc 

pupil;  chiu  with  a  minute  barbel;  teeth  ^mali^  those  of  the  outer 

wr  above  slightly  enlarged;  eye  large,  witler  than  the  flat  iuterorbital 

»aoe^  4  ill  head.    Gill  membraues  somewhat  united,  the  posterior  ont^ 

le  deejdy  emarginate;  veut  uu<ler  interspace  between  first  and  see* 

ifl  dorsal;   first  dorsal  higher  than  the  others,  the  second  lowest; 

re»trals  fihimeutous,  reaching  two-thirds  distance  to  veut;  pectorals 

>tig^  rf^achiug  i)ust  front  of  anal;  caudal  somewhat  concave.    Head 

4;  ileplh  5.     D*  12-17-18;  A.  18-18;  V.  7.      ^orth  Pacific,  south  to 

Monterey. 

{UaduM  t}haUio§rammu9  Pallas,  Zoogr.  E«>«8.-Asiat,  iii,  l^,  tBU-lSTIl:  OaduM perUcih 
J>«w  Cope,  PixM?,  Amor.  Phil.  Soc,  Pliila,  lfctr3:  Gadu9  chalcofframmm  GUutht^r^  iv,  340.) 

Upper  jaw  with  ati  ontor  aeriost  of  rutlier  larger  teetb.    {Boreogadm*  GUntlier.) 

11i€9*  0«  »siida  Lii}ieeViir\. 

Brownish  above,  silvery  below;  head,  body,  and  fins  m in utely  dotted 

^ith  black;  the  dorsals  and  pectoral  almost  entirely  black,  as  is  the 

^VFer  half  of  tlic  aniil  fins;  lat-eral  line  pale.    Barbel  minute  or  absent; 

3th  extremely  nuunte,  sharp,  those  in  the  outer  series  a  trifle  larger; 

luout  longer  than  eye,  which  is  equal  to  interorbital  space,  and  about 

**tie-fonrth  head;   body  elongate;   tail  slender;  caudal  deeply  forked, 

^**e  upper  lobe  the  longer;  ventrals  long,  IJ  in  head;  pectonds  IJ; 

^^*?nt  below  trout  of  second  dorsal.    Scalers  very  minute,  nonimbricate. 

Head  35;  depth  5^,    D.  13-15-21;  A.  10-21.     (Colktt.)    Greenland  to 

Alagka  and  Russia. 

^l7tf«fiLf  §aida  Lcpcchio,  Nov.  Comm.  Acad,  Scjoiit,  Potrnp.  I774«  512:  Gadu»  taldtk 

•llothvr,  Sv,  aa7;  CcilU'tt,  Nor>iko  NortMli*v»  Exp,  188(1,  VMi  Merlangus  polariw  8»- 

*t|i«,  Ap|h  Pdrry'!*  Viiynge,  crxi,  18*24:  Gadun  fahricii  Rich.  Frmna  Bcm-Amcr.  iii,  245: 

'ifiricii  GUutber,  iv,  3^;  Boreogadun  polarh  Gill^  Proo,  AcaiL  Nat.  Sci,  Phila. 

::  Borcoijadm  Mida  Ikjati,  BuU,  U,  8,  Kat*  Mus,  iv,  lOH:  1  Gadun  p^gm<ru»  VbX- 

[.•-ia,  Zuii-r.  Rtrsa.-Aaiat.  iii,  IKi,  Idll ;  GaduB  cif?l/w  Ri^ink.  Kgl,  D,  Vid,  Sclsk.  181^,  126: 

^04du»  fflacialiM  Peters,  Nord-Pol  Exp.  it,  172,  lt74.) 

^Gttntlier.  Cat  Fish.  Brit.  Mus.  iv,  1130,  1862:  typ«  Gadus  fabricii  Rich,    {fiopioif 
tiera;  Gadua.) 
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4441*— HVP^ICOM £T£§  Ooode. 

(Qootief  Proc.  U.  S.  Nat.  Mu8,  1880,  347:  tjrpo  H^p9icomei€9  gohioidat  Oood«,) 

Body  elongate,  covered  with  l^vge  scales;  moutli  i-atber  sniall,  lio 
zoQtaly  the  lower  jaw  much  i>rojecting;  2  or  3  rows  of  feeble  teeth  oa 
jtiws  aDil  vomer;  uoae  on  palatines,  E^yes  large,  soperiort  near  to 
gether.  Ko  barbel  j  no  pseudobranehijD,  Caudal  fiu  ^ejiarate^  2  doc 
sal  fios,  the  first  of  a  few  long  rays,  the  second  with  a  longer 
entire,  and  similar  to  the  anal;  venti*als  well  developed,  e^eh  of  U  rayi 
Beep-sea  tishes*    (?•/'(*,  in  deep  waterj  fmfirjTT^^^  dweller.) 

Ifl40.  11.  gol>l0ides  Goode. 

Color  grayish,  clonded  with  darker;  belly  pale;  a  large  dark  hlotc^^li 
at  base  of  upper  rays  of  caudal.  Head  rather  broad  an<l  deprei^f » 3^ 
its  width  about  equal  to  greatest  depth  of  body;  maxillary  reachit^  g 
front  of  orbit;  snout  broad,  ronnded,  as  long  as  eye-  Caudal  tniueat-^^f 
longest  rays  of  first  dorsal  as  long  as  the  snout;  ventrals  wide  apai  % 
with  broad  bases,  inserted  far  in  advance  of  the  pectorals.  Head  ^3; 
depth  8.  D.  0-17;  A,  10;  Y.  6;  Lat.  1.  58,  L.  2  inches.  Gulf  Stteaui^i, 
off'  the  coast  of  Ehode  Island.    (Ooodc) 

(Gooile,  Proc.  U.  S.  Nat.  Mus,  iii»  348, 1880.) 


44$«— I1I£RI.U€IUS  RafiDeiiqae. 

Sales, 

(Raftnesqnr,  Cfiratteri  di  Alcuni  Nuovi  GencH,  *^tc,  IFIO,  26:  typp  G(i4%t$  merh 

Body  elongate,  covered  with  small  deciduous  scales.     Head  Rlendi"-^ 
conical,  the  snout  long,  depressed;  a  welldefined,  oblong,  tTiaugol 
excMvation  at  the  forehead,  bounded  by  the  ridges  on  the  separ- 
frontal  bones:  these  ridges  converge  backwards  into  the  low  occipi.^ 
crest;  eye  rather  large;  edge  of  preopercle  free;   pr^opercle  with 
channel  behind  its  ci^st,  crossed  by  short  radiating  ridges:  moa^ 
large,  oblique;  mjixillaries  extending  to  opposite  the  eyes;  lower  ja*' 
longest;  no  barbels;  jaws  with  slender  teetl\,  of  various  ssseR,  in  al 
2  series,  those  of  the  inner  row  longer  and  movable;  vomer  with 
ilar  teeth;  palatines  toothless.     Branch iostegals  7.    Gill  rakers  I 
gUbmemhraues  not  united.     Dorsal    fins  2,  well  separated,  tlm 
short,  the  second   long,  with  a  deep  emargination :   anal  emargiiial 
similar  to  second  dorsal;   veutnil    lins  well  developed,  with  about 
rays;  vertebne  peculiarly  modified,  the  neund  spines  well  devrloj 
and  wedged  into  one  another;  frontal  bone  double  and  tlie  skull  oi 
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e   peculiar    in  several  respects.     Species 
r^irge,  voracious  fishes,  little  valued  as  food, 


several,  very  similar. 
[MetiuciuHj  tlio  ancient 


Grayi^b,  darker  alK>ve,  dull  silvery  below;  axil  and  eclgo  of  pectoral 
►iitewUat  blaelvisli;  iaside  of  open-le  dusky  silvery;  inside  of  inoutli 

is^lcy  bluinh;  perituueum  nearly  black.  Xoii  of  li4*ad  witb  tlio  W- 
i»|kh1  ridges  very  conspicuous;  eye  shorter  than  snout,  an<l  less 
lun  interorbital  width;  maxillary  reaching  posterior  border  of  pnpil; 
^<?tli  not  very  large,  Kmallcr  than  iu  J/,  umindun,     Bcales  Lager  than 

other  si>ecies;  pectorals  and  vcntrals  long,  the  latter  reaching  three- 
»arths  distance  to  vent,  their  length  about  three  fifths  that  of  head, 
[ead  33;  depth  (JJ,  D.  13-41;  A.  40;  Lat.  I.  10<J-U0,  Coasts  of  New 
Itigland  and  northward;  rather  comuton, 

[Stomodo.'t  hiUHt4trnt  MitchilU  R<?pt.  Fish.  N.  V.7,  l5<l4i  Gadtts albUlnJi  Mitcbill,  Juum* 
il.  Nut.  8ci.  Pbflii.  i,  409:  Mtrtimun  atUdu9  Storer^  Qist*  Fbb.  Mwis.  '3ih\;  Goode  & 

\  i  ^4  §.  !VI .  » in  t  rfi  d  u 9  R af .— J^'ii  ropm  «  Ha  ke, 

DiLsky  aliove,  silvery  below;  dorsal,  caudal,  and  distal  part  of  pec- 

>ral  blackish;  inside  of  opercle  black;  inside  of  mouth  black  poste- 

iorly,  pale  in  front;  peritoneum  black.    Ventrals  a  little  more  than 

lalf  head;  teth  very  long.     Head  large,  ^)  de|»th  C^.     I>.  10-3ii;  A. 

t;  vert.  2.>4-2G;  Lat.  1.  150.     Coasts  of  Europe;  abundant;  straying 

Greenland.     Here  described  from  specimens  taken  at  Genoii.    The 

IfjDtity  of  the  nortliern  species  with  M*  svnridm  is  perhaps  uncertain. 

Madiiit  mvrUrt:liLM  L.  Hy^L  Nut.;  Rafinesfjnt*.  Ciiratten  rli  AJcuiii  Nunvi  Uinieri,  IHIO, 
\MtrliioluM  viilfjark  Fle}i]iu>;,  Brit.  Aniui.  VM:  Mtrtacim  rHhjantt  iiihnhtn\  iv,  344: 
tffatfi  Giiuthor,  ii^  24^0 

titt.  !lf .  prdductii!^  (Ayn^s)  GUI— J/cWKccio. 

Silver  graj';  liead  dusteil  with  coiwse  black  dots;  inside  of  month  and 

^percle  jel;  black;  peritoneum  silvery,  with  bhick  specks.     Head  with 

i«  Wshaped  ridges  less  strongly  marked;  maxillary  reacliing  <'i*nter 

pm»il;  eye  large;  pectdlals  long  and  narrow,  reaching  vent;  ventrals 

mch  smaller  than  in  jif.  bUinearh^  reaching  half  way  to  vent;  their 

*^figth  about  f  that  of  hciKl;  caudal  somewhat  forked.     Scales  quite 

aall,  deciduous.    Teeth  moderate.     Head  3^;  depth  7,    D.  11-41;  A. 

V.  7*     Lat.  I.  IMl     L.  3  feet.     Pacific  coast,  tVom  Santa  Barbara 

"orthward;  abundant. 

(M4^fangu$  produchtM  Ayres,  Proo.  Cnl.  Acad.  Nat,  Sci.  1S55,  64:  ffomulopomtia  trow- 
f'idtiU  (Jiraril,  Pick-,  AcjuI.  Nat,  Sci.  Phila.  1B56, 132:  Gadu8 prQductu9G^iiheT,W,  338; 
lU\  Proc.  Acad.  Nat.  SoL  PMla,  1863,  n7,) 


iMriihai. 


Dorsal  fins  two;  aual  single;  veutrals  inserted  below  pecto 
five  soft  rays.  Tail  not  isocercal,  truncate  at  base  of  cand 
forked,  fi*ee  from  dorsal  and  anal.  Singular  fishes  of  the  c 
markable  for  their  ability  to  swallow  fishes  of  many  time 
size  by  means  of  the  great  distensibility  of  the  walls  of  the 
position  of  this  genus  in  the  family  Oadidce  is  doubtfuL  {x^t 
of  the  form  of  the  letter  X;  oJoiv,  tooth;  the  two  anterior  cs 
ing  each  other  when  depressed.) 

1250.  C.  niger  Johnson. 

Entirely  black.  Head  compressed,  elongate,  the  crown  fl 
less  than  half  it«  length;  maxillary  reaching  angle  of  preo| 
jaws  armed  with  long,  pointed,  wide-set  teeth,  nearly  all  < 
movable;  two  anterior  teethof  upper  Jaw  very  long,  cro88iD| 
when  depressed ;  three  anterior  pairs  of  teeth  in  lower  jaw  1 
longed,  the  third  pair  the  longest;  palatines  with  a  longer, 
in  iront.  Eye  moderate,  above  the  anterior  part  of  mas 
head,  shorter  than  snout,  as  wide  as  interorbital  space.  La 
a  longitudinal  groove.  First  dorsal  of  slender  rays,  its  baj 
of  second  dorsal;  anal  commencing  behind  second  dorsal, 
rays  without  connection  with  vertebral  column;  posterior 
and  dorsal  very  feeble;  pectoral  as  long  as  head  withoat 
tral  half  as  long  as  pectoral.  Head  3^.  D.  11-28;  A.  27; 
L.  12  inches.     (Gilnther,)     Deen  sea-s:   taken  at  Madeira 
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[  riniform  or  cardifonn,  in  bauds,  on  the  jaws  only;  tip  of  lower 

with  a  barbel  J   premaxillary  protractile,     Dorsak  two,  the  first 

and  liigh^  of  stiff,  spine^ike  branched  rays;  the  second  dorsal 

hnn*,  of  v«3ry  low  feeble  rays,  contirjiied  to  the  end  of  the  tail; 

fin  mmilar  to  the  second  dorsal,  but  much  higher  ^  no  caudal  fin; 

ds  small,  subjugular,  each  of  about  8  rays.     Branchioategal«  G 

Lat^^ral  line  present.    Gills  4,  a  slit  behind  the  fourth.    Gill- 

f»rs  very  small;  gill  membranes  narrowly  united  to  the  isthmus;  no 

tiilobrancliije;  pyloric  cxeca  nuuierou»;  air  bladder  present.    Genera 

Bt  5;  species  about  15,  chiefly  of  the  northern  seas,  in  deep  water. 

ruridiB  OUnfher,  iv,  39(^-308.) 

»1«9  Af  ini>dersiti«  site, 

Sootit  proiltic«4l«  comical;  cleft  of  month  entirely  inferior,. . ..Mxcrctrus,  447, 
b»  SqciuI  fthart,  obtaiiey  truucutml ;  cleft  of  month  It^teiaK 

C0BYFlL£K0ms9,  448, 

441.— .HACRUBrS  Blocb. 
(Lepidoleprus  Bisao.) 
uruM  Bloch»  Tchth.  t,  152, 17S7:  type  Macroitru^  rupeatriit  Bloch,  not  of  Qanner,) 
jttt  broadly  conical,  high,  projecting  beyond  mouth;  month  mod- 
,  it»  cleft  horizontal,  U  shaped,  entirely  inferior;  te<*th  of  the  out^r 
not  enbirged;  heail  sometimes  with  roughened  bony  ritlges,  one 
rhieb,  on  the  suborbital   and  preorbital,  Bimulates  the  nuborbital 
^of  the  Cottoids;  eyes  very  large;  scales  very  rough,  keeled,  the 
nitiially  ending  in  opines/    Beep  wateir  fishes;  mostly  northern* 
t  genn8  grades  into  the  next,  and  is  perhaps  unworthy  of  retention, 
!/»«♦?,  long;  orifM^  UiiL) 
»rlvil4»l  region  with  ii  conapicnoua  honj  ridge  extending  from  the  prooperok 
Mlotig  thti  Buborbitiil  (tnd  preorbital  to  the  end  of  the  projecting  snout. 

91*  falirieli  8uudoiran.— jRaMa*^;  Grmadicr. 
»ky,  inside  of  mouth  and  gillopenings  black;  peritoneum  black, 
put  rsliarp,  nearly  a8  long  as  eye,  3^  in  head;  an  area  of  loose,  rough- 
I  naked  iskin  betweeu  the  Muborbttal  ridge  and  the  mouth ;  supra- 
1  octupital  ridges  present,  the  interocular  space  com^ve. 
U  wiMi  a  longitudinal  serrate  ridge  ending  in  a  spine;  first 
\q(  dorsal  denticnlated  toward  the  tip;  vent  behinil  origin  of  second 
1;  5  rows  of  scales  between  first  dorsal  and  lateral  line.  Head  4J ; 
C.  Eye  3  in  head.  D.  12-1124;  A,  148;  Y,  8;  Lat.  L  ca,  125. 
[«hu8ettii  to  Greenland  and  Noiway,  in  deep  water;  not  rar€< 

r^phifha  mp^MtrU  Mitller^  ZooK  Dan.  Prodr.  177(1,  44JI  (not  of  Gunner):  Macrt>urus 
I  f'i*ru4  ruputrii  GUnther,  It,  tSQ^i  Ma^srurus /abfiioii  Simde* 
^.^0 
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1353.  HI.  carminatus  Goode. 

Silver-gray.  Body  stouter  than  in  M.  bairdi^  the  tail  less  attenn 
Scales  heavy,  covered  with  long  spines  arranged  in  nine  or  ten  n 
like  wool-cards  {carmen),  those  of  the  middle  row  similar  to  the  otl 
Eye  as  deep  as  width  of  interorbital  space,  5  in  head.  Snoat  l 
sharp,,  depressed,  triangular,  3  in  head,  its  lateral  ridges  well  di 
oped,  running  in  a  straight  line  under  the  eyes;  a  strong  horizo 
ridge  from  supraorbital  to  gill-openings  parallel  with  subocnlar  rid 
barbel  very  short.  Long  ray  of  dossal  unarmed;  anal  rather  higl 
longest  rays  equal  to  half  width  of  interorbital  space;  pectoral 
reaching  anal;  ventral  behind  pectoral,  its  filament  not  reaching  ] 
Head  6;  depth  8.  D.  10-80+ ;  A.  76  + ;  P.  13;  V.  7;  scales  ca.  5- 
12.    Gulf  Stream,  off  the  coast  of  Bhode Island.    {Ooode.) 

(Goode,  Proc.  U.  S.  Nat.  Mas.  1880,  346.) 
aa.  Suborbital  region  without  couBpicuous  bony  ridge. 

1353.  M.  bairdi  Goode  &  Bean. 

Brownish  gray,  bluish  below;  membrane  of  first  dorsal  and  qj 
surface  of  snout  pink;  throat  and  branchiostegals  deep  violet;  f 
of  dorsal  and  anal  blackish.  Snout  sharp,  quadrate,  shorter  than 
with  4  radiating  ridges;  bony  ridge  of  preorbital  and  suborbital  o 
lete,  this  region  unarmed  and  soft  to  the  touch ;  mouth  less  di>tia 
inferior  than  in  other  species.  Scales  keeled;  first  long  ray  oi' i 
dorsal  strongly  serrate  anteriorly;  vent  under  middle  of  first  dor 
Head  0^;  depth  8.  D.  12-.i;J7;  A.  120;  scales  C-"i  32-20.  Deep  wai 
olf  the  coast  of  New  England.  This  species  approaches  Coryphanvi* 
and  renders  the  distinction  of  the  genus  Macrurm  doubtful. 

(Goode  &  Dean,  Amer.  Juurn.  Sci.  Arts,  xiv,  471,  1^77.) 

44§.— €0RYPH.«:x\01DES  Gunner. 
(Gunner,  Trondbj.  Selsk.  Skrift.  iii,  50,  1765:  type  Corj/pkcpnoidot  rMpeMtri*  Gnnwi. 
Snout  short,  obtuse,  high,  obliquely  truncated,  soft  to  the  tou« 
except  its  bony  center;  cleft  of  the  mouth  lateral;  head  without  pn* 
inent  ridges,  the  membrane  bones  of  the  side  of  the  head  soft  * 
papery;  teeth  in  the  outer  series  of  ni)per  jaw  somewhat  enlarp 
Scales  smooth  or  spinous.  Lower  jaw  with  a  barbel.  {xi'f^ut^ai^a^C^ 
2)hwna;  iio<f^j  revSemblance.) 

1254.  €•  riipefttris  Gunner. 

Bones  of  front  and  sides  of  head  thin  and  papery;  no  bony  lU| 
on  sides  of  head;  angle  of  preopercle  with  a  conspicaons  foami 
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process.  Eyes  very  large,  longer  than  snout,  3^  in  head;  maxillary 
extending  to  below  posterior  edge  of  pupil.  Pectorals  inserted  above 
ventrals  and  below  first  ray  of  dorsal,  which  is  strong,  compressed, 
and  armed  anteriorly  with  sharp  teeth  directed  upward;  vent  under 
Jast  ray  of  first  dorsal.  Scales  small,  rough,  but  not  keeled.  Head  4; 
depth  6 J.  First  D.  11;  A.  ca.  110;  V.  8.  Banks  of  Newfoundland  to 
Norway,  in  deep  water. 

{CargphiKnoides  rupettris  Ganner,  Trond^j.  Selsk.  Skrift.  iii,  50,  1765:  CorifphcBuoides 
martegiau  Gttother,  iv,  396:  Macrourus  norvegUms  Nilftson,  Skand.  Fauna  Fiske  600, 
laSS:  MaerourM  sMfmi  Reinli.  Dansk.  Vidensk.  AfhandL  vii,  129.) 

Obdeb  U -HETEROSOMATA. 

{The  Flat-fishes.) 

"Cranium  posteriorly  normal;  anteriorly  Vith  twisted  vertex,  to  allow 
two  orbits  on  the  same  side,  or  one  vertical  and  one  lateral;  basis  cranii 
Wt  quite  simple.    Dorsal  fin  long,  of  jointed  rays.    Superior  pharyn- 

\  goals  4,  the  third  longest,  much  extended  forward,  the  inferior  sepa- 
lite.**    (Cope.)    This  order  includes  the  single  family  of  Pleuronectidce. 

.  {htpo^j  different;  trw/iaj  body.) 

(Anaeantkiniplewoneotoidei  QUntber,  iv,  399-^4.) 

Family  CXXII  and  CXXIII.— PLEURONECTIDiE. 

{The  Flounders.) 

Body  strongly  compressed,  oval  or  elliptical  in  outline;  head  unsym- 
metrical,  the  cranium  twisted,  both  eyes  being  on  the  same  side  of  the 
l>ody,  which  is  horizontal  in  life,  the  eyed  side  being  uppermost  and 
Colored,  the  blind  side  lowermost  and  usually  plain.  In  very  young 
ftsbes  the  bones  of  the  head  are  symmetrical,  one  eye  on  each  side,  and 
Mie  body  vertical  in  the  water.  In  some  species  the  cranium  becomes 
^^vvisted,  bringing  the  upper  eye  over  with  it;  in  others  the  upper  eye 
^Hoves  through  the  cranium.  Mouth  small  or  large,  the  dentition 
'^^Mious;  premaxillaries  protractile;  no  supplemental  maxillary  bone; 
^Oeadobranchise  present.  Oills  4,  a  slit  behind  the  fourth;  lower  pha- 
ryngeals separate;  no  air-bladder;  vent  not  far  behind  head.    Scales 

'dons,  rarely  absent,  usually  small.  Lateral  line  usually  present, 
aiding  on  the  caudal  fin,  sometimes  duplicated  or  wanting.  Dorsal 
Ifmgf  eontiwionsy  of  soft  rays  only,  beginning  on  the  head ;  anal 
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similar,  shorter;  caudal  various,  sometimes  coalescent  with  dam 
anal;  pectorals  inserted  rather  high,  sometimes  wanting;  ve 
under  the  pectorals,  usually  of  several  soft  rays,  sometimes  wa 
Fishes  mostly  carnivorous,  inhabiting  sandy  bottoms  in  all  se^B^ 
species  ascending  rivers.  Many  of  them  are  imixirtant  food-i 
Genera  about  40;  species  nearly  400. 

(Pleuraneetidai  Gttnther,  iv,  399-504.) 

a.  Pectoral  and  ventral  fins  both  present;  caudal  distinct;  margin  of  preopercl 

or  less  free. 
h.  Month  large ;  teeth  nearly  equally  developed  on  both  sides  of  the  nioath. 
0.  Ventral  fin  of  the  left  side  inserted  nearly  on  the  ridge  of  the  abdomen 
sinistral. 
d.  Vomer  with  teeth;  lateral  line  arched  in  front ;  scales  small  or  obeolei 

BoTHin 
dd.  Vomer  toothless;  lateral  line  not  arched;  scales  well  developed,  i 

ciliated Cithabichthy.* 

CO.  Ventral  fins  both  lateral;  .vomer  and  palatines  toothless, 
e.  Caudal  fin*lunate. 

/.  Lateral  line  arched  in  front;  scales  cycloid Hippoolossci 

ff.  Lateral  line  not  arched. 

g.  Teeth  not  arrow-shaped;  gill-rakers  few,  short. 

Plattboiiatichthti 
gg.  Teeth  arrow-shaped;  gill-rakers  numerous,  long. 

Athxresthis, 
ee.  Caudal  fin  not  lunate,  the  middle  rays  pro<lucpd. 

h.  Lateral  line  arched  in  front;  body  usually  sinistral. 

Parauchthts. 
hh.  Lateral  line  not  arched;  body  dextral. 

H I PPOG  LOSSOIDES, 

hh.  Month  small;  teeth,  if  present,  most  developed  on  the  bliud  Mide. 

j.  Teeth  small,  acute,  in  several  series;  lateral  line  nearly  stm 
with   an   accessory   branch;   scales  small,  rye 
eyes  dextral. 
A*.  Lips  longitudinally  plicate;  dorsal  fin  beginning  on  the  1 

side Pleuroxiciithys 

kk.  Lips  simple;  dorsal  fin  beginning  on  the  median  linr, 

HYPSOPbETTA, 

j(/.  Teeth  in  one  series. 

I.  Teeth  rather  large,  bluntish  or  trenchant ;  eyes  dextnl  (i 

times  sinistral  iu  one  species) ;  ventrals(ii»utlly} 
lateral, 
m.  Dorsal  fin  with  less  than  80  rays;  anal  with  lf«s  thao  ( 

.  Pleuroxeci*^ 
mm.  Dorsal  fin  with  more  than  95  rays;  anal  with  momlfci 
body  unusually  elongate, 
ft.  Left  side  of  skull  with  strong  mucous  earitles;  awli 

present OLTPTOccnutCi^ 

fin.  Left  side  of  skull  without  compfcuona  moeoMCivl 
anal  spine  obsolete CtkiooqUIMO^ 

II,  Teeth  small,  acute,  in  one  aeries;  lateral  line i 

simple ;  scales tktii,  ctenoid;  9jm  i 
tral  on  rid|pt  of  abdomen. ••••• 


..%: 
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Jjj,  Teeth  none;  eyes  sinistral ;  candal  fin  snbsessile;  body  translu- 
cent    TnYRiSy  462. 

toral  fins  one  or  both  redoced  or  wanting ;  margin  of  preopercle  nsaally  not  free. 
0.  Vertical  fins  free  from  tlie  caadul. 
jp.  Eyes  sinistral;  candal  snbsessile;  left  pectoral  only 
present;  lateral  line  present,  arched  on  eyed  side, 

straight  on  blind  side Monolkne,  463. 

pp»  Eyes  dextral;  ventral  of  right  side  continuous  with 
anal ;  pectoral  fin  single  small,  or  wanting ;  scales 
very  rough ;  lateral  line  single,straight ;  teeth  viUi- 

form,  on  blind  side  pnly Achirus,  464. 

4M>.  Vertical  fins  confluent  around  the  pointed  tail;  body 
sinistral;  no  pectoral  fins;  one  ventral  present;  eyes 
very  small. 
q.  No  lateral  line;  ventral  free  from  anal;  teeth 
minute,  on  blind  side  only ;  snont  not  hooked ; 
scales  ctenoid Aphoristia,  465. 

449.— BOTHUS  Rafinesque. 

Turhots. 

M  Cuvier,  not  of  Lac^pMe:  Lepidorhombus  Gthr. :  Scophthalmns  Raf. :  Lophcp' 

Hita  GiW.) 

sque,  Caratteri  di  Alcuni  Nnovi  Generi,  1810,  23:  type  Bothus  rumblo  Raf.= 
FUmronectea  rhombus  L. ) 

8  and  color  on  the  left  side.  Body  broadly  ovate,  strongly  com- 
d;  mouth  large,  obliqne,  the  maxillary  reaching  to  beyond  eye; 
subeqnal,  in  villiform  or  cardiform  bands,  sometimes  in  single 
;  a  small  patch  of  teeth  on  the  vomer.  Scales  small,  ctenoid  or 
1,  sometimes  obsolete;  skin  sometimes  with  bony  tubercles.  Lat- 
ne  strongly  arched  in  front,  without  accessory  branch.  Dorsal 
ginning  on  the  snout;  anal  fin  not  preceded  by  a  spine;  ventral 
side  free  from  the  anal,  inserted  nearly  on  the  ridge  of  the  ab- 
i,  its  base  broad,  the  rays  well  separated.  Species  sometimes  of 
jize,  mostly  of  the  Atlantic,    (y^o^oc,  deep.) 

Be  developed,  cycloid;  no  bony  tubercles.  {Bothus,*) 
B*  maculatus  (Mitch.)  J.  &,  G. — Sand-flounder;  Windov-pane, 
it  olive  brown,  almost  translucent,  everywhere  marbled  with 
and  with  many  roundish  irregular  blackish  blotches;  fins  spot- 
Body  broadly  rhomboid,  very  strongly  compressed;  interorbital 
lattish;  eye  rather  large,  about  equal  to  snout;  teeth  in  both 
ft  one  series  laterally,  in  a  very  narrow  band  in  front;  maxillary 
lialf  length  of  head.  Gill-rakers  rather  long  and  slender,  na- 
il about  25  below  the  angle  of  the  arch.  Scales  well  developed, 
I  Qilly  Pioo.  Aoad.  Nat.  Sot  Phila.  1862,  216:  type  Pleufonectm  maeu- 


450.-€ITHABI€HTHTS  Bleeker. 
{Semirhomhu9  Bleeker:  Orihopgetta  and  Metoponop9  GUI,] 

(Bleeker,  in  Giinther,  iv,  420,  1832,  and  in  Compt  Rend.  Acad.  Sci.  A] 
1862:  type  CUharichihys  cayennensis  Bleeker.) 

Eyes  and  color  on  th6  left  side.  Body  oblong ;  moath  of  tl 
but  comparatively  small,  with  one  or  two  series  of  small,  si 
each  jaw ;  no  teeth  on  vomer  or  palatines.  Gill-rakers  mode 
Dorsal  tin  beginning  just  in  front  of  eye;  all  the  fin  rays  £ 
rals  of  colored  side  on  the  ridge  of  the  abdomen;  no  anal  i 
fin  convex  or  double-truncate  behind.  Scales  thiDy  sligi 
Lateral  line  nearly  straight,  simple.  Lower  pharyngeals  m 
with  a  single  row  of  teeth.  (CithamSj  an  allied  genus; 
fish  which  lies  on  its  xiOapo^  or  ribs — that  is,  on  its  side.) 

a.  Teeth  in  upper  jaw  in  two  rows.    {Hemirhombua*  Bleeker.) 
h.  Interorbital  space  broad;  left  pectoral  filamentoos. 

1996.  C.  aramaca  (Cnv.)  J.  &  G. 

Light-brown,  with  blackish  blotches;  fins  mottled; 
barred.  Body  elliptic-ovate,  the  anterior  profile  legahu 
forming  an  angle  above  the  snout.  Mouth  rather  large,  9 
illary  2^  in  head,  extending  to  below  eye;  teeth  in  uppe: 
series,  some  of  the  outer  forming  small  canines;  lower  teefl 
Eye  large,  4  in  head;  lower  eye  in  advance  of  upper,  esp 
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hirmbMM 


il;  v\.  (hJ;  Lat  L  53  (Lat  L  70,  0Hnf^4?r).     We^t  Florida  tx> 
ill  ileep  waUir. 

(ton  Cavii^r^  Hi^gtie  Anlni*;  iJemiHboiw^iit  4raM«0B  Gthr.  iv,  422: 
rA»*r«*  r<»ey,  Syn*  Pimj.  CuIk  186H»  ml, 
hi  Wtli)uwi»  in  siuglo  Aeries  IdthiwioJitkysy 

K  C.  ftordidus  (OrdO  Gthr, 

pll  olive  browuish  of  varying  shade^  tbe  males  with  dull  orange 

anil  blt)tcbes;  eacb  ficale  with  a  dsirker  ed^e;  dorsal  and  anal 
rlj<*  male  blackish,  with  dull  orange  blotches,  and  edged  aDt<3- 

with  ycllowiiib;  feinak*  jial^r,  the  Jius  nearly  plain.    Form  ellip* 

inteniealar  Bpaeo  concave,  scaly,  a  conspicuoun  sharp  ridge  abovo 
pwer  eyp;  inontU  nt>t  large,  the  maxilhiry  about  3  in  length  of  head ; 

anteriorly  Hul>eqnal,  j^^rowing  much  smaller  behind.     Gill  rakerj* 

IC  below  the  angle.  Lower  pharyngeals  narrow,  eaeh  with  one 
rf  aleuder  te<»th.  Scales  rather  larfce^  thin,  and  membranaceous^ 
lly  decidmniH,  their  edges  slightl}'  ciliate;  accessory  scales  niimer* 
fp  large,  much  longer  than  snont,  3J  in  head;  depth  of  candid 

cle  lei*i*  than  onethird  head;  pectoruln  long,  nearly  twothirdtt 
lb  of  heiub  Head  ^;  dejHh  2j^.  D,  95;  A.  77;  Lat  b  70.  Coast 
^bfornta  north,  to  Vancouver  jUilaud;  very  abundant;  a  small,  mft- 

I,  dull  colored  species. 

Urhthy*  mrttittunil'mm^,  Prf»r.  Ai^ad.  Nat,  8ci.  PUila,  1^4, 142;  Glfnther,  Iy^  4Sl; 
Dgtoti,  Proe,  U,  8.  N»r,  M»i»,  1K7U,  Kl;  Mi'iopon^pt  eaoperi  O'liif  Frw,  Acad.  Nifct- 
bili^  1N6.1,  PJ4:  Ortkofmma  Mrdkh  Gill,) 

C«  ftpBlopterii»  GUiither, 

|ri»  brownish^  usually  with  large  blotches  of  darker^  a  series  of 

It,  oKsciire,  hlaeki«li  bh:>tehes  along  the  bti^al  portions  of  the  anal 

lorHiU  fins.     Body  ovate,     l^lonth  small,  ver>"  oblique,  the  gape 

d;  maxillary  2g  times  in  length  of  head^  reaching  beyond  middle 

Mil  snout  projecting;  eyes  small,  even,  shorti^r  thau  snout,  aboat 

kead^  separated  by  a  narrow  ridge,  which  is  concave  and  scaleleiss 

^iorly;  ti^eth  all  small;   front  teeth  of  upper  jaw  wideset,  much 

than  the  posterior^  which  are  close  together  and  very  small; 

I  of  lower  jaw  few,  wide  apart.    Gill-rakers  short  and  strong,  13 

angle.    Pectorals  short,  less  than  half  length  of  head.    Scales 

those  on  middle  of  sides  posteriorly  largest.     Ilead  :U;  depth 

D.  SO;  A.  01;   Lat.  1.45.     Size  small.     Tropical  America,  uoith 

lorifla  and  Louisiana  (here  described  from  specimens  obtained  at 

ma 

llirfr  IV,  4i'i:  riiinthpr,  Troua.  Zoc"il.  Soc«  Lond,  1866^471:  Ciihanchthyw  micro9* 
lUltl,  1*?<H%  AcinL  Nur.  Sol.  Pbib*,  I8li4,  223.) 

Btilt  Nat.  Mas.  Ko,  16 53 
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B  in  the  Northern  seas.  (The  ancient  name,  from  firxoc,  horse;  yXSccaj 
ngue.) 

Ml.  H.  inUnraris  Fleming,— Halibut. 

XTearly  uniform  dark  brown;  blind  side  white.  Body  comparatively 
angate,  not  strongly  compressed,  deep  mesially,  thence  rapidly  taper- 
Bpeach  way;  head  broad;  eyes  large,  separated  by  a  very  broad  flat- 
ih  area;  lower  eye  slightly  advanced;  month  large,  the  maxillary 
idling  middle  of  orbit.  Head  3|;  depth  3.  D.  105;  A.  78.  In  all 
arlbem  seas,  south  to  France,  Cape  God,  and  San  Francisco.  One 
our  most  important  food-flshes,  reaching  a  weight  sometimes  of  400 
nmds. 

[^Uur&neeie$  Mppoglossus  L.  Syst*.  Nat.;  Fleming,  Brit.  Anim.  1838, 197;  Ottntber, 
403:  HippogloHBM  americanus  QiU,  Proc.  Acad.  Nat.  Sci.  PhUa.  1864,  220.) 

459.— P£.ATFSOI«IATI€HTHYS  Bleeker. 

(Reinhardtius  Gill.) 

iaeker,  Comptes  Rendtis  Acad.  Sci.  Anistord.  xiii,  1862:  type  Fleuroneotes  pinguis 
YAhncius =Pleuronecte$  hippoglossoides  Walbanm.) 

JBjeB  and  color  on  the  right  side.  Body  more  or  less  elongate,  com- 
IMsed;  head  long  and  large;  mouth  large;  maxillary  reaching  be- 
Sid  eye;  jaws  with  strong,  unequal  teeth;  the  upper  with  2  series  in 
Mt,  these  converging  behind ;  lower  jaw  with  a  single  series  of  strong, 
Btant  teeth;  no  teeth  on  vomer  or  palatines.  Gill-rakers  few,  short, 
Mt,  and  rough.  Fins  rather  low;  caudal  fin  lunate.  Lower  pha- 
ngeal  teeth  in  1  row.  Scales  small,  cycloid;  lateral  line  without 
rterior  curve.    One  species  known,    (r^aro?,  flat;  <fcD;£a,  body;  Iz^o^j 

h.) 

IC9«  P.  hippogrlossoides  (Walbaum)  Bean,— Greenland  ^alibui. 
Yellowish  brown.  Snout  more  than  twice  as  long  as  the  orbit,  the 
ameter  of  which  is  one-eighth  the  length  of  the  head;  eyes  even  in 
mt ;  interorbital  space  flat,  scaly,  wider  than  the  orbit ;  lower  jaw 
mninent;  length  of  maxillary  2 J  in  head;  teeth  conical,  pointed; 
iper  jaw  with  2  series,  convergent  posteriorly;  those  of  the  outer 
ties  gradually  smaller  posteriorly;  a  pair  of  strong  canine  teeth 
iteriorly  in  the  inner  series,  the  other  teeth  of  this  series  being  very 
lall;  lower  jaw  with  a  series  of  strong,  distant  teeth.  Gill-rakers 
jOrt^  thick,  and  strongly  dentate.  Fins  naked.  Longest  dorsal  rays 
tiiird  length  of  head;  no  anal  spine;  dorsal  and  anal  rays  all 
Hjde^  the  dorsal  beginning  over  posterior  third  of  the  eye.    Scales 
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very  small,  not  ciliated.     Head  4;  depth  3.     D.  100;  A.  75.  Gif 
land  to  Cape  Cod,  coramon  northward,  reaching  a  very  large  rim. 

{Pleuroneetes  hippoglossoides  Walbanm,  Artedi,  PIbo.  1792,  115:  Elpptfmm  f 

landious  GUuther,  iv,  404.) 

453.-ATHERESTHES  Jordan  A  OUbert. 

(Jordan  <&  Gilbert,  Proc.  U.  S.  Nat.  Mns.  1830,  51:  type  PtatpwomtUkkHfHk 
J.  &  G.) 
Eyes  and  color  on  the  right  side.  Body  very  long  and  den 
closely  compressed,  tapering  into  a  long  and  slender  caadal  pedoi 
head  elongate,  narrow;  mouth  extremely  large,  oblique,  the  long 
narrow  maxillary  extending  beyond  the  eye;  both  jaws  with2ii 
ular  series  of  sharp,  unequal,  arrow-shaped  teeth,  some  of  them ! 
and  wide-set,  the  others  short  and  close-set,  sharp;  the  long  t 
fieely  depressible.  Gill-rakers  numerous,  long,  slender  and  i 
strongly  dentate  within.  Scales  rather  large,  thin,  and  readily  A 
uous,  slightly  ciliated;  those  on  the  blind  side  similar,  smooth;  lal 
line  without  arch.  Fins  low  and  fragile.  Dorsal  commencing  ovfi 
eye,  its  anterior  rays  low,  the  posterior  rays  somewhat  forked;  no 
spine;  pectorals  and  ventrals  small,  both  of  the  latter  lateral;  ei 
Innate.    (a^)j/),  arrow;  odtov^  tooth;  from  the  arrow-shaped  teeth.) 

1263*  A*  Stomias  Jordan  &  Gilbert. 

Plain  olive  brown,  the  margins  of  the  scales  darker;  blind  side  da 
with  black  points.  Head  long,  the  snout  protruding,  somewhat  trun 
at  tip ;  mouth  excessively  large ;  the  maxillary  more  than  half  the  lei 
of  the  head,  and  reaching  behind  the  eye;  teeth  in  uppt»r  jaw  aiiteri 
ill  a  single  series,  long,  slender,  and  wide-set,  much  smaller  and  ol^ 
set  behind;  on  sides  of  jaw  the  teeth  are  very  small,  and  in  2disl 
series,  the  inner  of  which  corresponds  to  the  single  series  in  front 
teeth  thus  gradually  increasing  in  size  forwards;  teeth  in  inner  sen 
lower  jaw  very  sharp  and  slender,  longer  than  the  upper  teeth,  i 
set,  alternating  with  shorter,  depressed  teeth;  outside  of  these  li 
teeth  is  a  series  of  fixed  small  teeth;  all  of  the  long  teeth  in  botfc, 
depressible  and  conspicuously  arrow-shaped  towanls  their  tip*;  i 
series  of  small  teeth  in  upper  jaw  also  arrow-shaped,  depressible; 
large,  4^  in  head;  interorbital  space  scaly,  ridged,  not  a  third  tliaf 
of  the  e^e.  Gill-rakers  long  and  strong,  about  17  in  number (taM 
the  longest  more  than  half  the  diameter  of  the  eye.  Up 
its  range  entirely  vertical.    Scales  extremely  thin,  i 
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•Icn-ted;  lat4?ral  line  very  prouiioeDt.    Dorsal  tin  begiiming 
t»ljUKl  the  middle  of  the  eye;  cundal  peduncle  nearly  as  long  a^ 
[itoral  fill,  about  two  fifths  the  length  of  the  head.     Head  3^; 
^4*     !>•  103;  A.  SG;   Lat.  L  135.     San  Francisco  to  Alaska,  in 
water;  reaehing  a  length  of  2  feet. 
9ftisomttUrhth,iH  Mtomiaa  Jotilitu  6l  GdUert,  Proc.  XJ*  S.  Kat.  Mqi>.  18:^0,301.) 

4^4«— PARAI^ICIiTli¥S  Glrard. 

rkcmbuM  Blocker:  Jnciflopg^tta^  CUttnopneita^   and    Vtt*p«teiH  QUI:  Xjfitirettrjft 
J.  dkG:  HipitQu^omiina  iSUnodachuef.) 

U.  8.  Fac.  R,  rt  ^firv.  tHuli.  l8oH,  140:  ly\y<i  ParaHvhfhja  macuto^us  Girunl.) 
and  color  on  the  left  side  (exeei>t  in  ParaUehthi/s  maculosii^  and 
UhyH  lioiepis^  reversed  examples  of  w^hich  ^pecie^  are  about  m 
m  a^  sinisitral  onen).  Body  oblong;  mouth  large,  oblique;  each 
itb  a  singly;  row  of  usual ly  slender  and  nbarp  teeth,  which  are 
le«H  enlarged  anteriorly;  no  teetli  on  vomer  or  pulatineis.  Gill- 
various,  Scales  small,  ctenoid  or  eyeioid;  lateral  line  simple, 
[a  strong  curve  anteriorly.  Dorsal  fin  IfegiuniDg  above  or  before 
Sre;  both  ventrals  lateral;  caudal  iin  double  tnincate,  or  double 
ve,  iu  middle  rays  produced;  no  anal  s|une.  Species  imrnerouK, 
in  all  warm  seas.    {:ra/^aUri<ic,  parallel;  i}(0'Kf  fish.) 

f.  calf  fornlcils  (Ayrcs)  J*  db  0,~Monieretf  hatilmt;  Bn«tard  haUhut. 

fifth  brown,  uniform,  or  mottled  with  blackish  and  pale,  the  head 

HiiK^H  RprinUIed  with  black  dot«;   young  brownish,  with  bluish 

Body  rather  limg  atnl   tliickish;  head  sniull ;  eye  small,  little 

than  the  bix>ad,  tlattish  iuterorbital  space;  maxillary  as  long  sia 

ft],  half  length  of  head,  reatdiing  beyond  e3*e ;  teeth  slender,  sharp, 

long,  iho  canines  moderate.    Scales  small,  finely  ciliate,  each 

[wrrounded  by  narrow,  accessory  scales ;  scales  on  blind  side  simi- 

Ins  with  ctenoid  scales.    Dorsal  low,  beginning  over  front  of  upper 

Gill't^ikers  verj-  long  and  slender,  numerous,  as  long  as  eye,  23 

tho  angle.     Lower  pharyngeals  narrow,  with  small,  slender  teeth. 

[miine  small,  concealed.     Head  3 J  to  4^  ;  tlepth  2%,    D.  7(1;  A.  55; 

,  100.    Bo<ly  indifferently  dextral  or  sinistral.    Coast  of  California; 

lUt  southward;  an  important  food-fish,  reaching  a  weight  of  00 


jitirjiih*.^  tntttutuHUH  Girnnl,  Proc.  Acnd.  Nat.  ScL  Phil.  IKA,  147,  young  («ot 
rt  m<T-7r' '.<»-«  i  lu  i«'r,  wbieli  \h  jjIso  a  speru'H  of  Paralkhtt$ifn)*.  t\ir(tlk'hth}/9  marn- 
'*:u%  U.  U.  8urv   FiMb.  147:  Paratkhfhjftt  warutotntH  GhntW*T\  Iv,  43t: 
-.■nrttH  Avri"**,  Trot',  Cul.  AciMl.  Nat.  Srh  1850,  iO:   Paralic^ithifn  mmu- 
Gill,  PriM.  Acad.  KaI.  Scl  Phil.  18G4, 1tl7 :  Pi^fudorhamim9 
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1265*  P«  ophryas  J.  &  G.  (sp.  dot.) 

Color  brownish  gray,  mottled  with  darker;  fins  dasky,  with  n 
dark  blotches.  Body  moderately  elongate,  thickish ;  moath  not 
large,  oblique;  each  jaw  armed  with  a  single  row  of  large,  sharp, 
set  teeth,  the  front  teeth  enlarged  and  canine-like,  aboat  8  on  ead 
of  lower  jaw;  lateral  teeth  of  upper  jaw  minute,  close-set;  chinii 
uent;  maxillary  not  rea<5hing  beyond  eye,  scarcely  half  length  of 
Diameter  of  eye  about  equal  to  length  of  snout,  54  in  head.  Dors 
low,  beginning  over  front  of  eye,  its  first  rays  about  5  in  head; 
spine  obsolete.  Gill-rakers  rather  long  and  slender,  5  + 14  in  doj 
the  longest  two-thirds  eye,  3f  in  maxillary,  their  length  4  to  5  times 
breadth  at  base.  Scales  very  small,  not  ctenoid,  with  few  acce 
smaller  ones ;  curve  of  lateral  line  4^  in  straight  part.  Interorbital  i 
a  rather  narrow  bony  ridge,  anteriorly  naked,  not  wider  than  pni 
specimen  8  inches  long),  the  ridge  extending  backward,  forming  a 
spicuous  elevated  rim  behind  upper  eye.  Pectoral  about  half  leo^ 
head;  caudal  ^.  Head  3^;  depth  2 J.  D.  88;  A.  67;  Lat.  L  90. 
specimen  known;  from  Charleston,  S.  C. 

1S66.  P.  dentatus  (L.)  J.  &  G.— Common  flonndw. 

Blackish  olive,  mottled    and   blotched  with  darker;    fins  sim 

marked,  the  pectorals  more  or  less  distinctly  barreil.     Bo<ly  uii 

moderately  conipressod;  mouth  wide,  oblique,  the  mandible  vml 

and  much  projectiu*?;  8  to  10  teeth  on  each  side  of  lower  jaw,  tb< 

anterior  teeth  very  lon^ ;  anterior  teeth  of  upper  jaw  strong,  but  sn 

than  those  in  the  lower  jaw;  the  lateral  teeth  very  small  ami  cloJ 

Eyes  small,  shorter  than  snout,  about  one  sixth  length  of  head 

ill  the  adult  as  wide  as  the  broad,  tiattish,  scaly,  interorbital  area 

latter  is  much  narrower  in  the  young.     S(;ales  small,  cych>id;  actT 

scales  few.     Gill-rakers   lanceolate,  dentate,  stoutish,  wide  st* t, 

shorter  than  eye,  the  h)ngest  2.V  times  as  long  as  broad  at  bas«», 

in  maxillary,  about  2  +  10  in  number;  pectoral  tin  alnrnt  iw  loi 

maxillary,  which  extends   beyond  eye,  and  is  rather  more  tbao 

length  of  head.     Dorsal  low,  its  anterior  rays  somewhat  exserttti 

short;  caudal  double  concave,  the  middle  rays  pnxlucwl.    Anil 

obsolete;  ventrals  small.     Fins  all  scaly.     Head  3j|;  depth  2}.  - 

(Sf)  to  03) ;  A.  GO  (05  to  73) ;  Lat.  1.  about  100.     New  EngUund  til 

and  West  Indies;  everywhere  one  of  the  commonest  spedfiiL 

{Plvuronectes dcnUituH  L.  Syst.  Nat.  i,  4r»8:  Platesmi oeellaria  Dote 
Fisb.  IH\2:  Paeudorhombim  dentatu«  and  P.  ooeUarii  OttntlMK 
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Gllli  Proc.  Acjwi.  Xal.  Sci.  Phil.  1864,  218:  Pleuronectet  mtlanoffmdfir  MitrliHl^ 

LU.  ami  PhiU  Soc.  N.  Y-  («loiibIed  iixiimplo);   PUtt^im  oblomja  Deka^/,  Nimnt 

ruu,  mw,  iKlUj  pi,  48,  f.  i:>G^  not  Ph'i4rv»t^3k'^  obloHijut*  Milrli.:  Parwh' 

■  >u4  (tiiiifltiT^  iv,  42t}:  PtttadorhombiM  dcitUttuit  Qoodt>  Jk*  Bottu,  Tit>c.  V*  8. 

I*.  I«»7&l,  12U0 


?«  P*  nlbifftif la  J.  A.  0. 

•k  olive,  mottled  witli  dusky,  and  marked  by  Qumerous  more  or 
di8tiri(*t  pale  npots,  which  are  sometimes  obsolete.     Body  uioder- 

elotigate,   elliptical;  mouth  large,  the  maxillary  reaehiog  past 

eye,  itj*  length  half  head;  t4?eth  rather  strong,  slender,  about  7 
ach  »ide  of  lower* jaw;  3  or  4  n»oderate  canines  in  front  of  u|>[>er 

the  lateral  teeth  being  minute,  close  set;  interorbital  space  nar* 
8CHled  jKOSteriorly,  the  uiiper  ridge  prominent  behind  upper  orbit; 
►j  In  hciMK  Gill  rakers  bioa<l,  the  longest  2J  m  eye;  about  10  l>e- 
Dgle.  Fins  low ;  anterior  rays  of  dorsal  not  elevated  nor  exserted ; 
ingest  rays  behind  the  middle,  2'J  in  head;  cnndal  rounded,  IJ  iu 
Mid.  Heules  moderate,  eyeh)id,  L;ifenil  line  with  a  high  curve,  its 
th  3k  in  stmight  part,  Hcnid  aj;  di  pth  1>J.  D.  77  (75  to  80);  A. 
i  to  01);  Lat.  1.  90  (pores).  South  A  tlantic  and  Gulf  coast,  rather 
ion;  readily  distinguished  from  P.  dtntatitSy  hj  the  smaller  num- 
if  dn  rays. 

nlmi  &  Gilbert,  Proc.  U,  8.  Kat.  Moi*.  leei,) 

.  F.  iM|tiniiiileiitU!i  J.  Sl  G. 

wnihh;  body  and  fins  spotted  with  darker;  caudal  mottled  with 

;  pectorals  banded,  witli  tlark  spotn*     Bod 3"  deep,  strongly  com- 

;  caudal  peduncle  very  short.    Head  wide,  the  eyes  large,  wide 

',     Mouth  very  large,  oblique,  the  broad  maxillary  reaching  well 

lid  pupil,  its  length  more  than  half  the  head.     Ijower  Jaw  project- 

U*e\h  few,  uneijual,  in  a  single  row,  about  8  in  ea<^;h  jaw  canine- 
tlie  two  In  front  of  lower  jaw  longest;  lateral  teeth  of  upper  jaw 
lie.     Interorbital  space  flat,  scaly,  nearly  as  broad  as  eye.    8calea 

small,  sniooth,    ailherent ;    curve  of  lateral    line   4J  iu  straight 
Gdl  mkers  short,  3  +  0  in  numlier,  triangular,  roughly  toothed. 

higher  than  m  ide,  the  longest  nearly  half  eye.  Dorsal  beginning 
front  of  eye,  the  anterior  rays  4 J  in  head;  pectoral  short,  shorter 

• -'Tnry*     Anal  spine  obsolete.     Caudal  double  rountled.     Head 

J,     D.  78;  A.  50;   Lat.  1.  123  (poms).    West  coast  of  Florida 
Mih  Oiirotlna. 
niaa  ^  Glllitfrt,  Ptvc.  U.  B,  Nat.  Mua.  li5S2.) 


smaller  than  the  anterior;  each  side  of  lower  jaw  with  7  tc 
Chin  prominent.  Maxillary  narrow,  reaching  past  middle  o; 
in  length  of  head.  Gape  curved.  Scales  weakly  ctenoid  i 
Gill-rakers  thick,  rather  long,  few,  aboat  8  below  angle.  I 
beginning  over  front  of  eye,  some  of  the  anterior  rays  ex8ert< 
elongate;  the  longest  rays  behind  middle  of  fin,  not  qaite 
Caudal  1^  iii  head ;  pectoral  If.  Anal  spine  obsolete.  Head  4 
D.  72;  A.  60;  Lat.  1.  93.  (D.  79;  A.  59,  according  to  Mitch 
A.  7G,  according  to  Storer)^  Atlantic  coast,  northward;  not 
{Pleuronectea  oblongus  MitcliiU,  Trans.  Lit.  and  Phil.  Soc.  i,  391,  1815:  1 
rocellaia  Storer,  Proc.  Boat.  Soc.  Nat.  Hist.  1847,  242,  and  in  Hist.  fish.  1 
xxxi,  f.  3.) 

13T0.  P.  ommatas  Jor.  &  Gilb.  nom.  sp.  nov. 

Brownish  olive,  with  four  large,  oblong,  ocellated  spots,  the 
the  arch  of  the  lateral  line ;  the  three  posterior  forming  a 
triangle,  the  hindmost  being  on  the  lateral  line.  Body 
pressed,  very  deep;  an  abrupt  angle  above  eye.  Month  i 
the  maxillary  reaching  to  below  middle  of  orbit,  2^  in  lengt 
teeth  comparatively  small,  about  14  on  each  side  of  lowe 

*  A  specimen  in  our  collection  from  Wood's  Holl,  Mass.,  provisional 
this  species,  shows  the  following  characters: 

Brownish^  somewhat  mottled,  withoat  traces  of  ocelli  (pos^blyfiided); 
Body  rather  elongate,  slenderer  than  in  other  species  and  mora  eompn 
rather  large,  obliqne,  the  lower  jaw  not  projecting,  the  maxillaiy  f^  in  hi 
to  onnosite  imstcrior  border  of  nninl :   about  12  te(*th  on  each  HidA  nf  low* 
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Ugly  differentiated  cauiiies  ic  either  jaw*     Eyes  moderate,  sepa- 
by  a  very  narrow,  sharp,  scaly  ridge.     Gill-rakers  very  short, 
,  few  iu  number;  abont  8  below  angle,  the  longest  less  than  one- 
diameter  of  pupil*    Scales  rather  small,  very  strongly  ctenoid,  those 
lind  aide  also  ri>ugh ;  curve  of  lateral  line  rather  low.    Dorsal  be* 
in  fixmt  of  pupil,  it^  autoior  rays  long  and  filiform,  much  ex- 
,  the  thiixl  ray  half  head;  caudal  short  and  rounded,  1^  in  head^ 
tin  of  colored  side  elongate,  as  long  as  pectoral,  half  length  of 
Anal  spine  wanting.    Head  3g;  depth  1%.    D,  70;  A,  55;  Lat.  1. 
85,    Bouth  Atlantic  and  Gulf  coasts;  not  common. 
Up»Mtn  fjundrmrlhta  Gill,  Proc,  Acod.  N»L  Soi,  Phila,  1804,  224,  not  PlaU»m 
\\  ^hicli  18  also  u  npe^mes  of  Paraiichth^o:  pBrntdorhomhn^  ^uadriw^ 
i^«?rt,  Proc.  U.  8.  Nttt.  Mus.  itCS,  ^0.) 

1.  P.  If olepls  Jar  &  GUK 

llor  olive  brown,  mottled  with  darker;  sometimes  with  very  distinct 
id  bhu^k  blotches;  vortical  tins  blotched  with  dark;  jiectoral  of 
reil  side  m  itJi  oblique  bars.  Body  elliptical  ovat^?,  broad  and  com- 
se*l,  its  curves  regular;  mouth  sruall,  very  obliqu**,  the  lower  jaw 
ided;  maxillary  reaching  about  to  pupil,  2|  in  head;  eyes  rather 
e^  4^  in  head,  separated  by  a  very  narrow,  blunt  scaly  ridge  j  teeth 
,  conical,  blunt,  in  a  single  row;  those  in  lower  jaw  snbequal, 
B-set;  those  upper  jaw  moi*e  distant,  decreasing  iu  size  backwards j 
ijj^jj,  Gill-rakers  very  short,  broad,  and  stix>ng,  minutely  ser- 
on  inner  margin,  about  seven  below  angle,  the  longest  scarctaly 
fonrtli  as  long  as  the  eye.    Scales  small,  oblong,  cycloitl,  the  smaller 

ry  scales  extremely  numerous;  braiuihial  archer  and  skiu  of  the 
ilder  girdle  with  small,  cup-shaped,  tubercular  sciUe^s.  Dorsal 
if  higli,  firm,  low  in  Iront,  highest  near  the  middle  of  the  body; 
Ud  peduncle  very  short  and  deep,  its  depth  4  times  its  length, 
toral  of  eyed  side  falcate,  UKually  much  longer  than  head,  its  length 
ing  considenibly.     Anterior  nostril  of  bliud  side  with  a  long  flap. 

Sjf  depth  IJ,     D<  80;  A,  02;  Lat.  1*  123*     L.  15  inches.    Coast 
dothem  California;  indifferently  dextral  or  sinistral. 

•  iiolepiM  Jordun  Sl  OilUcr(,  Proc.  U.  S.  Nat.  Mua.  ISiiO,  34.) 

435.-IfirPOOI.OS$01DF9  Gi)tt«che. 

{pBftthhtkya  Gimrd:  Pomatopsftta  GUL) 

UiiiutuihmxiUflfft  rtrn&ndtt  G*>ttsclie^ 


bf>;  Wifgmnim^ii  iLrcblr.  IS35,  lOis*  t 
PUmrvne€U9  plaUmaidim  Ptiliricius*  • 


n  U,  clngsodan)* 
*^'Y>v*^,  wide.) 


a.  Lateral  line  fiimple;  dorsal  beginning  ftboYO  eye, 
b.  Upper  jaw  with  one  siTles  of  teeth*    (Hippagloi 

1«7».  II.  plaless«lde»  (Fabricms)  GilL— ifo«(?;i  i>a6. 

KediUsli  brawn,  nearly  plain.    Body  ovato;  moutb  mc 

jiiiixillary  iuutow,  reiieliiug  to  below  pnpil,  2|  in  lengtli  of  h 

ratlier  small,  conical,  larger  anteriorly,  iu  one  row  in  each , 

the  lower  largest.    Eyes  raiher  large,  ttie  upper  longer  tl 

in  heail;  lower  jaw  iDcludetl,  but  with  a  projecting  knob  \ 

Hnoiit  thick,  scaly;   interorbital  space  narrow,  with  a 

ridge,  entirely  covered  with  rough  scales  in  about  6  series  5 

witJi  a  series  of  scales,    Gill-rakers  rather  short  and  robasU  m 

about  ten  below  angle;  longest  niker  less  than  onc-thinl  k 

fins  with  small,  rough  scales;  a  strong  pre-anal  spine;  pectc 

half  length  of  head.     Head  33;  depth  2 J.     D.  88  (m  to  93)] 

to  75);  Lat*  1.  f>0  (pores).    North  Atlantic;  abundant  northiB 

coasts*    Southern  specimens  (var.  lmandouJ€4g)  have,  as  a  rn 

number  of  tin-rays  than  northern  specimenSi 

{Pleuranectt9  piatrmoidett  Fabricius  Fauna  GrcBnlandioa,  1780,  1(5 
UmnnfMdea  Blocb.  Aueb  Fisihe,  iii,  24,  tab.  106:  PontatoptnUa  dental 
Acad.  Nat.  Sci.  Phi  la.  1864,  217:  Hippotjlofisoidt^  Umatidoidvn  iiUnXh^t^  iv, 
fl<m(Me»  deniatuB  Gtinther,  iv,  400;  Collett^  Norske  Nonl-hava.  Exp,  Fiak 
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1^93.  II.  ela^sodon  Jor.  &.  Gilb. 

Jrownish-  nearlv  uniform,  sometimes  SBotted  with 
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Ittid  .<ide  similar,  mostly  smooth  aatcriorly.  Anal  precluded  by  a 
J  caadal  Ion;?;  pectoral  of  c^yed  Bide  halt'  leiigtb  of  liead;  ventral 
ling  p$i8t  frotit  of  anal;  i>ectoral  and  ventral  of  eyed  side  with 
;le  like  iwiales,  Heiwl  ^}  distil  2J.  D.  77-8i;  A.  50-G4;  V,  (1; 
i.%-100-40,  L,  18  inches,  Body  sotnetinies  (sinistral*  Pugot 
\i\  Ui  AUiska;  rather  common*    Very  closely  allied  to  the  preceding 

tdMi  Sl  Gilbert^  Pr(W5.  U.  S.  Nat,  Mas.  18^0,  278.) 

F|»[ii!r  jaw  with  9  rowa  of  t<s«?tb* 
k  8ciklu4  Aiaallf  iirm« 

l»  H.Jarfllatii  I^ckkigtao, 

ive  brnvvn,  uoarly  nniform;  membrane  of  dorsal  and  anal  fins 
led  with  darker.  Bo<ly  broailly  elliptical.  Dorsal  and  ventral 
lie  equally  and  regidarly  carved.  Mouth  oblique,  the  jawa  abont 
,  the  symphy seal  knob  but  little  projecting;  gape  curved;  uiaxil* 
bniad,  reaching  to  behind  pupil,  2|  in  headj  teeth  in  2  Heriew  in 
ippcr  jaw,  the  inner  »eries  «imall  and  distant  from  the  onter,  which 
nsiderably  enlarged  in  front;  lower  jaw  with  a  single  series  similar 
ie  oitt<*r  series  in  the  upi>er  jaw,  bat  larger.  Gill  rakers  roughiiih, 
ag,  about  \T>  below  angle,  the  longest  about  half  as  long  a«  eye- 
tv  idiaryngeals  rather  narrow,  each  with  a  single  row  of  sharp 
EyeB  large  J  interorbital  space  a  narrow,  blunt*  scaly  ridge. 
\ii\  beginning  over  anterior  margin  of  pupil,  the  rays  all  simple; 
i^l  tin  Mith  the  middle  rays  slightly  produced;  anal  i»receded  by  a 
►;  pectoral  half  length  of  head.  Scales  of  colored  side  small,  firm, 
igly  cUtated,  nearly  uniform  over  head  and  body;  lower  jaw  and 
[t  m^aleless;  scales  on  blind  side  smooth.  Head  3J;  depth  2 J,  D. 
7- J  Lat.  b  00.  L,  20  inches.  Toiiit  Concepcion  to  Paget  Sound  j 
Idaut;  an  important  food  tish. 

lekltigtou^  Scieuiitlo  Press  Supple tnent,  AprU,  1879,  i,  20  j    LockiagtoUf  Proo. 
"^v^U  Ma*.  lt:OT,  7a.) 
mlm  mtliiar  liugo.  thin,  aud  dticidnotia. 

H*  exilis  Jot.  Se.  Glib. 
Je  olivaceous  brown,  with  dark  points,  forming  edgings  on  eacli 
bnnnte  spots  sometimes  present;  fins  mostly  dusky;  ilorsal  and 
'  -    1  anteriorly  with  yellowish;  ventrals  largely  yellow.     Body 
n pressed,  the  flesh  soft;  mouth  not  large,  very  oblique,  the 
ettrvod;  lower  jaw  scarcely  projecting,  with  a  knob  at  symphysis; 
rather  narrow,  reaching  middle  of  pupil,  2}  in  length  of 
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head;  teeth  Bmall,  slender,  close-set,  nearly  uniform;  above iiS  mi 
below  in  1.  Eyes  large,  separated  by  a  sharp,  scaly  ridge;  lover 
advanced.  Scales  comparatively  large,  thin  and  decidaons,  cten 
but  not  so  rough  as  in  the  other  species;  those  on  blind  siderini 
less  rough.  Lateral  line  prominent.  Fins  low,  fragile;  anal  preoe 
by  a  spine;  caudal  fin  long,  rather  pointed;  pectorals  small,  ther 
pectoral  little  more  than  half  length  of  head.  Gill-rakers  short,  i 
der,  toothed,  9  below  angle,  the  longest  about  one-tJiird  diametc 
orbit  Head  4;  depth  3^.  D.  78;  A.  62;  V.  6;  scales  16-71-I». 
12  inches.  A  small,  weak  species,  abundant  in  deep  water,  from 
Francisco  to  Alaska. 

(Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mas.  1880,  154.) 

aa.  Lateral  line  with  an  accessory  dorsal  branch;  teeth  in  one  row;  .docBal  htga 
before  eye.     (  Psettichthys*  Grd. ) 

1276.  P.  melanostictus  (Grd.)  J.  &  G. 

Grayish  brown,  finely  speckled  with  darker  on  body  and  fins.  I 
not  very  deep,  elliptical;  mouth  rather  small,  the  maxillary  exten* 
to  below  pupil,  2f  in  head;  teeth  large,  in  a  single  series  in  each 
those  in  lower  jaw  largest ;  a  few  large  canines  in  the  front  of 
jaw.  Eyes  very  small,  separated  by  a  broad,  flat,  scaly  8p;ice,  wit 
ridgo.;  lower  eye  slightly  iu  advance  of  upper.  Gill-raktTs  u 
stout,  weak,  hooked  at  tip,  14  below  the  angle.  Scales  very  si 
ctenoid  ou  colored  side.  Lateral  line  nearly  straight,  with  a  lonj:  a 
sory  dorsal  branch.  Dorsal  commencing  in  advance  of  up[)er  evf 
anterior  rays  elevated,  slender  and  exserted,  the  longest  about  outf ' 
length  of  head.  First  ray  of  dorsal  nearly  free  fi-oin  its  m*»iDh 
Pectoral  tin  short,  2 J  in  head ;  anal  fin  preceded  by  a  spine;  caudal  1: 
strongly  convex.  Lower  pharyngeals  very  narrow,  each  with  out: 
of  sharp  recurved  teeth.  Head  4;  depth  2J.  D.  83;  A.  CO;  Lat.  I 
Puget  Sound  to  Point  Concepcion,  common. 

{Pfivttichthyti  mdanoHtictus  Giranl,  Proc.  Acad.  Xat.  Sci.  Phila.  18r>4,  140:  Ptrtti 
mehmoxtivtan  (lliutlier,  iv,  4*20:  Psettichthys  uielunostictus  Lockiogtoo,  Proc.  U.  8 
Mu8.  Itt7y,  73.) 

456.-PLi:irRO.'VI€THFS  Girard. 

( Ih'teroprosopon  BleektT. ) 
(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  18r»4,  131):  tyjKj  Plcuronichthyt  c<zm4t9mMQ\n 

Eyes  and  color  on  the  right  side.     Body  deep;  head  short,  with 


*  Girard,    Proc.  Acad.   Nat.    Sci.    Phila.  1854,  140:    type  PaelfidUAft 
Girard.     {iperrcx,  llouudcr;  ix^^'^y  li»h.) 
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miiut  RTiout;  mouth  small,  with  serenil  series  of  slender,  acute 
wliieh  are  uiont  developed  on  the  blind  side,  and  are  often  want- 
cue  or  both  jiiw.s  on  the  colored  sl(b*;  m>  teeth  on  vomer  or  pala* 
lips  thick,  with  several  lengthwise  fcdds,  witliin  which  is  a  series 
l^rt  fringes.  Lower  pharvngeals  narrow,  eaeh  with  a  double  row 
ry  small  teeth.  Gill  rakers  wiile-set,  very  »hort  and  weak.  Lat- 
iue  nearly  Htraight,  with  a  dorsal  branch  in  our  species.  Scudes 
cycloid,  non  imbricate,  imbedded.  Dorsal  flu  anteriorly  twisted 
tilt*  dorsal  ridge  toward  the  blind  side;  atjal  fin  preceded  by  a 
;  caudal  tin  convex  behind.  Intestinal  canal  elongate.  Ilerbiv- 
^>ecies.  f4*eding  chiefly  on  algte.     Pacific  Ocean.     {KA^oftu,,  side; 

ml  flu  brgiuiting  on  the  levi^l  of  the  lower  lip;  ioten>cttlar  ridge  with  lilcuil 
or  HUiir^itfili  luUercleH, 

>  P*  d^rnrren«  J.  A.  G. 

or  brownish,  usually  much  mottled  with  chocolate  and  grayish, 
finely  spotted  with  brownish  on  body  and  ilns.  Eyos  very  large, 
bead  ;  a  blunt  lul>ercle  in  front  of  upfier  eye,  another  at  each  end 
12  narrow  int^rorbital  ridge,  the  posterior  largest,  but  usually  not 
like;  two  or  three  above  the  latter  behind  the  upper  eye;  some 
inenc^a  aliove  the  opercle;  a  band  of  teeth  on  the  right  side  of 
wer  Jaw,  similar  to  that  on  the  blind  side,  but  narrower.  Ver 
fins  high,  the  longest  d<»rsal  and  aual  rays  twotlurds  the  length 
head*  Dorsal  beginning  very  low,  on  level  of  end  of  maxiUarj*, 
nt  nine  rays  on  the  blind  side.  Head  3f ;  depth  1^.  I>.  72;  A.Hb 
Inches.    Coa#it  of  California;  rather  common  in  deep  water* 

uwaiv-kthtfti  cfrnnnuM  LockLngtnu^  Proc,  IJ,  8»  Nttt.  Moa*  1879^  1>7.  ricuntnirhth^9 
Uhtfrtilatuit  .lor.  He  Oilb.  Proc.  M.  B.  Nat*  Mas.  ir^^,  50,  nee  Pf^lhia;  Jtinlan  ^ 
PrtKj,  L*.  S.  Nat.  Miis.  UiiSO,  4r.X) 

Itii^l  Hi]  beginnmg  on  tbo  levul  of  the  upper  lip. 
lotcEtoculiir  ridge  posteriorly  willi  a  etroug^  Uackward-dirt-cccd  spine. 

I  P«  vertical isi  Jordan  &  Gill>ert. 

or  dark  olive  brown,  mottled  with  lighter  and  darker,  gometimea 

light  grayish  Kpots ;  middle  of  sides  often  with  a  dark  spot  ocel- 

with  light  olive,  thi«  again  siirronnded  by  darker;  tins  light,  ofteu 

I  aud  margined  with  reddish,  and  mottled  with  blackish.     Eyea 

I  3J  in  head ;  a  tubert'le  in  front  of  each  eye,  and  one  at  anterior 

f  interorbital  ridge;  posterior  end  of  ridge  with  a  strong,  sharp, 

ard  directed  spine;  a  tubeixjle  behind  upper  eyej  rigUt  side  of 

f  jaw  withoQt  teeth.     Dorsal  aud  anal  fins  lower  than  in  P.  decur' 
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reus,  the  longest  rays  1§  length  of  the  head;  dormil  fia  bcg:inning  opi 
site  or  slightly  below  the  premaxiUary,  about  live  ra^'s  being  on  t 
blind  side.     Head  4;  depth  IJ.     D.  05^72;  A,  45-48,     Coajst  of  Ca 
fornia;  not  rare. 
(Jordan  &  Gilbert^  Proc,  U.  8.  Nut.  Mas,  1880,  49.) 

bh,  lutororbitnl  ridgo  without  distinct  Bpine. 

13f9.  P.  C4BI10SUS  Gimrd. 

Color  light  brown,  blotrbfd  witl^ chocolate  color  and  yellowish,  soi 
times  nearly  plain,  bntnsuaUy  profusely  mottled;  sometimeii  with 
lilted  blotches,  sometimes  with  the  light  colors  replaced  by  ]mrpUi!»ti  n 
luterorbitid  ridge  prominent,  buJt  without  spine  or  conspicuous  tub— — er 
cles,  the  tubercles  of  the  other  species  being  represented  by  filif;3?/ii 
elevatioDs.    Vertical  fins  very  high,  the  longest  rays  of  dorsal  a—  nU 
anal  two- thirds  the  length  of  the  bend.    A  nnrrow  band  of  teeth       tm 
the  colored  side  of  the  lower  jaw,    Borsal  fin  l>eginning  on  the  le  ^^-el 
of  the  prcmaxillary,  its  first  live  rays  on  the  blind  side;  caudal  lon^^^r 
thiiu  head.      Hea^l  4J;  depth  If.      D.  68;  A.  48^10.     San  Diego       to 
Alaska,  not    generally  common^  but  widely  distribute ^    usually       ia 
deep  water, 

(Girard,  Proo.  Acad.  Nat.  Sci.  Phila.  1854, 139:  Farophrytt  canoum  Otintber,  ir,  AS^') 

-iKir.— HYPSOPSKTTA  Gllh 
(Gill,  Proc.  Acad-  Nat-  Sot.  Pbila.  1664,  195:  type  Pkuromchihijii  gnttulutitM  GnU) 

Eyes  and  color  on  the  riglit  side.      Body  broad,  ovate,  rhombo^  ^^^'^ 
mouth  very  small ;  teeth  slender,  equal,  acute,  in  several  seriea;  i^Sp* 
thick,  not  jilicate.      Lateral   line  nearly  straight,  with  an   ac< 
dorsal  bninch.     Scales  small,  smooth.     Dorsal  fin  b<>ginning  on  t 
dor.sal  ridge,  not  turned  to  the  blind  side;  anal  spine  present;  caui^ 
fin  ccmvex.    Gill-rakers  little  developed.    (^»/^£,  deep;  ^'trra,  flouoder. 

ItSSO.  n*UUttalntH{Gnh)Oill—DiafMndFUunder;  '' Titrhot'* 

Brown,  with  numerous  pale-bluish  blotches  in  life,  these  disappcarin 
in  spirits;  blind  side  white.with  a  strong  tinge  of  yellow  along  jirofll 
of  head;  0ns  plain,  sometimes  with  black  specks.     Body  very  f!M*-f.^ 
somewhat  angiilated  near  middle  of  back  and  belly;  eyes  modi 
separated  by  a  flattish,  raised  area;   head  without  spines  or  tuber^ 
cles;  scales  of  opercnlar  region  little  developed;  tho»e  of  blind  nid^ 
reduced;   no  teeth  on  right  side  of  either  jaw.    Accessory  latenil  Hn0 
long,  half  length  of  body.     Anal  spine  small;  pectorals  aliotil  Inilf 
lenglh  of  head;  ventrals  rather  short;  caudal  pedundo  much  d«M»per 
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Flong;  caudal  large,  nearly  as  lonj:^  as  head.     Head  33;  depth  lij. 

f,  ii8;  A,  50;  Lat.  U  1>5,     L.  12  inches.    A  variable  species.    Coast  of 

altforDia;  abandant. 

\iFlmrQnieUtht/it  iftiHulatM  Girard,  Proc,  Acnd.  Nat.  ScL  Phila.  1856, 137:  PUuronecte^ 
mmUliut  Giltttlier,  iv,  445:  Parophnja  ayrciti  GUnthc%  iv,  4ffG;  Gill,  Proc,  Acud.  Nut. 
(i.  Pbilft.  l«*64, 195:  Phuronichlkys  gutiulatiu  Lockiogton,  Prcxj.  U.  S.  Nat,  Moa.  1879, 

4S§.— PLECJRaMECTES*  Liunffina. 

Flm€€s, 

^aUjt0c  CuTler:  Platichthtfff  and  Parophrt/s  Gititrd:  LcpidopMctta^  MtizopMita^  LiopMHUi^ 
anil  EitclmUinxluv  Gill:  Clldoditnna  aud  PsnudopleuroMcifS  Bletckur:  Limamla 
Gottsche:  F/^«»t«  Moreau.) 

I;  Llnnnsua  Sjstema  NaturfBt  tvpo  PUuronecteti  phte^sa  L.) 

Eyes  flind  color  on  the  ri^ht  side  (except  in  P,  stetfatm,  which  is  indif- 

Cereutly  dextral  or  sinistml).     Body  ovate^  elliptical,  compressed;  head 

xnoderate,  «ornetimes  tuberculate;  mouth  small,  the  small,  narrow  max- 

^Hbiry  reaching  front  of  eye  or  beyond ;  blind  side  with  one  (rarely  two) 

^Bsie^  of  cloae-sct,  conical  or  ineisorJilve  teeth;  colored  side  of  both 

P^LwH  n8ually  toothless.     Scales  small,  i.'teiioid  or  cycloid,  often  iniper- 

fectly  irabricat-ed,   sometimes    tubercular  or  olisolete.      Lateral   lino 

xiearly  straight,  or  more  or  less  arched  anteriorly,  simple,  or  with  an 

^pcce^sory  branch.     Gill-rakers  sumll,  widely  set.     Species  very  namer- 

^busiu  northern  seaa.     {rrXiupu!/^  side;  vtjxtt}^^  swimmer.) 

^B  Lateral  line  with  an  aeceaaory  domal  branch,  long  or  ^hort. 

^H     b.  Lateral  lino  straigUt  i>r  with  a  blight  areb, 

^m  c.  Scales  mostly  cj^cloid,  finiall,  imbHcattHL     {Parophryii\  Girard.) 

^«lit.  P*  vet u  lull  (Grd.)  .L  d.  G, 

Uniform  li^^ht  olive  brown ;  the  young  somewhat  spotted  with 
Hfeiekish.  Body  elongate-elliptical ;  snout  very  prominent,  much  pro* 
^^Kling,  forming  an  abrupt  angle  with  the  descendiug  profile;  depth 
*^  Ijcad  opposite  mithllc  of  iij^per  eye  about  equalliug  distance  from 
^itldle  of  orbit  to  suout;  eyes  large,  separated  by  a  very  narrow,  high 

m^  **  yf  wc  were  to  attribnt^^  to  some  of  the  characteni  the  wime  generic  value  ua  in 
^Btsf  PkurontcfidiTy  we  should  lie  obliji;ed  toe9tat)Us»b  a  geonsfcir  .ibm»3t  every  specififi, 
JIRl  to  separate  ti^hea  which  evidentJy  fonu  oao  natural  jfroup"  (GUnihtr,  iv,  438), 
*««a  curvature  of  tho  lat-cral  line  i»  hero  subject  to  much  variation ;  the  ftreesmiry 
^^«f»-a]  Irue,  characteristic  of  »o  many  Pacific  apecics,  disappears  by  dc^irces,  while  the 
^Bktlationfl  iu  d<^utition  end  squatiiation  are  so  nnuiemun  aa  to  be  iippan^utly  u»ele«8 
^Bt'  ItemTie  ehantcter*».  We  are  unable  to  foUow  Dr.  GUntber  in  rt- t>rring  to  Ptettrane*^ 
^B^f  the  f^pnrjes  of  Gli^ttocephahia  and  Ctfukofjlossmf  which  seem  to  u»  to  rex^resent  a 
^■ell-diJferentiated  type. 

^I  tGlrard,  Proc  Acad.  Kat.  8ci.  Phila.  1854.  139:  type  Parophrue  vrtultM  Girard. 
^H^apa,  u«ar  together;  o<f>pv%^  eyebrow;  in  aUusion  to  the  uarrow  iniorooulur  8pac«.) 
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ridge;  oye  large,  4^  in  head,  the  npi>er  with  vertical  range;  moathTay 
small ;  maxillary  not  reaching  pnpil;  teeth  trenchant,  small,  and  ntter 
narrow,  widened  at  tip;  about  45  teeth  on  left  side  of  lower  jaw;  fev 
teeth  on  right  side  of  lower  jaw.  Accessory  lateral  line  long.  Pm- 
toral  about  half  length  of  head;  caudal  truncate,  1}  in  head.  Finnji 
entirely  scaleless.  Scales  on  body  all  cycloid,  those  on  cheeks  oftei 
slightly  ciliated.  Head  3};  depth  2^.  D.  74  to  86;  A.  54  to 68;  Lat  L 
105  (tubes).    Santa  Barbara  to  Alaska;  an  abundant  species. 

{Parophrtfs  vetulas  Girard,  Proc.  Acad.  Nat.  Soi.  Phila.  18S4,  140:  P^ropkrjt  ftbjim 
Giintber,  iv,  455:  Pleuronectes  digrammua  GUnther,  iv,  445:  Faro^urjfM  hMorHQiH 
Proc.  Acad.  Nat.  Sci.  Phila.  18G2,  281.) 

00,  Scales  everywhere  strongly  ctenoid,  well  imbricated    (I$opmtia^  Lock.) 
d.  Scales  closely  imbricate;  accessory  lateral  line  long. 

1989.  P.  isolepis  (Lockington)  J.  &  G. 

Color  brownish,  mottled  and  blotched  with  darker.    Body  elliptieil, 

much  compressed,  moderately  deep,  the  curvature  very  regular;  lietd 

moderate,  strongly  compressed,  the  profile  little  depressed  above  Ae 

eye;  eyes  rather  large;  interorbital  space  broad,  fiattiah,  with  seT«nl 

series  of  scales.     Scales  on  cheeks  similar  to  those  on  body,  ntbff 

large,  ctenoid,  and  closely  imbricated.     Mouth  comparatively  liip; 

maxillary  reacbing  pui)il,  3§  in  head;  tt»eth  not  largo,  about  ^i^lj.f'*" 

ical,  elose-set,  in  one  somewhat  irregular  series,  or  partly  in  two  serif:*: 

those  on  colored  side  small.     Lower  i)haryngeals  each  with  a  tlouMt 

row  of  bhintish  teeth.    On  the  blind  side  the  scales  are  more  or  les? 

ctenoid,  sometimes  smooth;  those  on  the  cheeks  weakly  ctenoid;  m'^' 

of  the  opercle,  tiie  preopercle,  interopercle,  and  sulwpercle  ou  bliu^ 

side  naked.     Lateral  line  with  a  very  slight  arch  iu  front,  the  depth  o 

which  is  less  than  one-fifth  the  length ;  accessory  branch  nearly  as  lonj 

as  head.    Fins  rather  low,  mostly  covered  with  ctenoi<l  scales.    Head  i 

depth  2 J.    D.  SS-,  A.  G5;   Lat.  1.  88.     L.  12  inches.     Point  Couwpcu« 

to  Puget  Souud;  rather  common  in  deep  water.     This  si>ecies  bear 

some  resemblance  to  Jlippoglossoidcs  meJanost ictus, 

(fjcpidopsefta  umhrofta  Lookiuj:;ton,  Proc.  U.  S.  Nat.  Mus.  1S70,  lOl)  (not  of  Giitri) 
Lepi(lo2)netta  i»olc2)i8  Lockingtou,  Proc.  U.  S.  Nut.  Mus.  ISHO,  325.) 

dd.  Scales  loosely  imhrioate;  accessory  lateral  lino  very  short. 
12§3.  P.  is^chyrus  J.  &  G. 

Light  olive  brown,  vaguely  clouded  with  light  and  dark^  Ads  nddiri 
brown;  a  few  roundish  dusky  blotches  on  dorsal  and  anal;  peetonliM 

*  Lockington  MSS. :  type  Lepidopaetia  iaolepiB  Lock.    {i6oif  equal;  ^crrOf 
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idal  tipped  with  dasky;  blind  aide  white,  immacalate,  or  with  small 
ind  rusty  spots;  left  side  of  head  sometimes  rusty  tinged.  Body 
oug,  robust;  caudal  peduncle  rather  long;  snout  projecting;  form- 

an  angle  with  the  profile;  mouth  oblique,  the  chin  projecting; 
th  f5-|-§,  narrowly  incisor-like,  bluntish,  in  a  single,  rather  close-set 
ies;  maxillary  reaching  past  front  of  orbit,  5§  in  head;  eyes  large; 
erorbital  space  rather  broad,  scaly,  continuous  with  a  ridge  above 
)rcle.  Head  mostly  covered  with  scales  like  those  of  the  body,  but 
aller  and  rougher.  Gill-rakers  feeble.  Lower  pharyngeals  each 
•h  two  rows  of  coarse  blunt  teeth.  Scales  thick  and  firm,  adherent, 
; closely  imbricated;  those  in  front  well  apart;  all  the  scales  strongly 
Doid;  blind  side  with  similar  scales,  almost  as  strongly  ctenoid.  Yer- 
il  fins  mostly  scaly.  Lateral  line  conspicuous,  its  scales  less  rough 
\n  the  others;  a  distinct  short  accessory  lateral  line  on  both  sides, 
iending  to  about  the  tenth  dorsal  ray,  less  than  one-sixth  head ;  a  series 
wres  around  lower  eye  behind.  Dorsal  beginning  over  pupil,  its  ante- 
r  rays  low;  its  highest  rays  nearly  half  length  of  head;  caudal 
^e^  double  truncate;  pectoral  of  right  side  about  half  head.    Head 

depth  2.    D.  70  to  76;  A.  52  to  57;  V.  6;  Lat.l.  85.    L.  15  inchiis. 
get  Sound. 
^«uropkry$  Uohprua  Jordan  &  GUbert,  Proc.  U.  S.  Nat.  Mua.  1880,  276.) 

Lfftteral  line  with  a  strong  arch  in  front;  scales  rough.     {Lepidopsetta*  Gill.) 

14*  P.  bilineatns  (Ayres)  Gthr. 

Tellowish  brown,  with  numerous  round  pale  blotches.  Body  broadly 
^e,  thickish;  mouth  moderate,  turned  toward  the  left  side;  teeth 
at,  conical,  little  compressed,  bluntish,  in  one  series,  rather  irregu- 
y  placed.  Lower  pharyngeals  broad,  with  two  rows  of  blunt  teeth. 
Urakers  few,  very  short,  thick  and  weak,  without  teeth.  Snout  pro- 
ing;  eyes  large,  separated  by  a  prominent  ridge,  which,  like  the 
eks  and  upper  portion  of  the  opercle,  is  covered  with  rough  stellate 
Ies;  lower  eye  advanced;  opercle,  subopercle,  and  interopercle  of 
side  scaly;  preopercle  naked.  Scales  rather  small,  mostly  ctenoid, 
closely  imbricated;  those  on  the  blind  side  smooth;  scales  on  the 
eks  and  other  parts  of  the  head  very  rough ;  scales  of  body  smoother 
1  less  closely  imbricated  anteriorly,  the  degree  of  roughness  varia- 
I  northern  specimens  (var.  umbrosu^)  being  roughest.    Lateral  line 

901,  Proo.  Acad.  Nat.  Sci.  Phila.  1864,  195:  type  PlatU^thys  umbrosua  Girard= 
IWMi MliMste  Ayies.    (Ae^i^o^,  scaly;  ^£rr a,  flounder.) 

BnlL  Nat  Mas.  No.  16 53 
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moderately  arched  anteriorly,  with  an  accessory  dorsal  branch,  which, 
less  tbaii  half  length  of  head.     Height  of  arch  less  than  one  thinl 
length*   Dorsal  beginning  over  the  eye,  its  anterior  rays  low  j  aiudul  e^ 
vex 5  aoal  preceded  by  a  spine  j  a  concealed  spine  behind  Teiitrali»; 
of  dorsal  and  anal  all  simple;  dorsal  and  anal  soraewhat  scaly;  can^ 
threeiifths  length  of  head;   pectoral  half  head.     Lower  pharyugi 
broad,  eiieh  with  two  rows  of  blnnt  teeth.     Head  3Jj  depth  2^.    D. 
A.  60;  teeth  %^;  Lat  L  85.    L.  20  inches.    San  Francisco  to  Alaa-lc^ 

abundant  northward.    A  food-fish  of  some  importance. 

(Ptateitm  bilinmta  Xyvt's^  Proc.  Cal.  Aoad.  Nat.  8ci,  1855^  40;  Plffuntm 
Gtluther^  iv,  444:  LepiiUp9ttta  bilineata  Loc^kington,  Proc.  U.  8.  Nat.  Mi 
riatUhthtf8  umbroftwi  Glnud,  Proc.  At-ad.  Nat.  Sci.  Phila.  18r»6»  13lj:  PUarontrt^m 
bntntiH  GUalhor,  iv,  454;  Plcnvonecieit  pt^rarcuatits  Cope,  Proc.  Amtr.  Pliil.  Soc.  l?tn,  1 

oa,  Lateral  line  witbotit  accessory  branch. 

#.  Lateral  hue  strongly  arched  iji  frout;  9cali»8  ctenoid.    (Umanda*  GoitmhiL^ 

1993,  P.  rerriiKineii.%  (Storor)  J.  &  Q,^Sand  Dab. 

Brownish  olive,  with  numeronSy  irregnlar,  reddish  spots;  dm  wmf- 
larly  marked;  left  side  with  caudal  fin,  caudal  peduncle,  and  njar^riftS 
of  dorsal  and  anal  tins  lemon  yellow.    Body  ovateelUptical, atvon^ly 
compressed;  teeth  small,  conical,  close-set,  in  a  single  series  on  eacb 
side  in  each  jaw.     Snout  projecting,  forming  a  strong  angle  al»OT«^ 
upper  eye^  with  the  descending  profile.    Gill  rakers  of  mmlerate  leti^tJi. 
very  weak,  not  tootbed.    Eyes  moderate,  4^  in  head,  the  lower  sligMl.^ 
in  advance  of  upper,  separated  by  a  high,  very  narrow  ridg«,  wUick 
scaled  j)ost<triorly,  and  is  continued-  backward  as  an  inconspicuoa^  b' 
rougli  ridge  to  the  beginning  of  the  lateral  line.     Senates  imbricate^ 
nearly  uniform,  those  on  right  side  rough-ctenoid,  those  on  left  *iJ^ 
nearly  or  quite  smooth;  scales  on  body  nuigher  than  on  cheeks,   Ca<** 
dal  peduncle  short,  bigher  tlian  long.    Dorsal  inserted  over  middle  o' 
eye,  its  middle  rays  highest;  pectoral   less  than  twoflfths  lengtli  ^ 
head;  caudal  fin  rounded;  anal  spine  present.     Lateral  lino  slmpl^"^ 
with  a  rather  low  arch  in  front,  the  depth  of  which  is  barely  twoflfti^'^ 
the  length.     A  concealed  spine  behind  ventrals ;  ventral  of  colorful  m^^ 
partly  lateral,  the  other  wholly  so;    anal  spine  strong.      Head  4  ^* 
leogtb;  depth  2^,     J>.  85;  A.  62j  LaU  1.  100.    Athintie  coast,  eW(*Ay 
northward. 

(PhiteMn  /orrugiHea  StortT.  Report  Fiuh.  Mn«s.  1830»l4i:  riatch»a  Timtrata  \l  ** 
BtortT,  Bo.st.  Jouni.  Nat,  Iliat.  vi,  t26«;  M^fzopwita  ftrr^inta  Gill,  Prije.  ,ic*iL  >'*'' 
8oi.  Phila.  1^)4,217.) __^ 

•Gottsch*^,  Wiegnmnn^d  Arohiv.  IS35,  100 j  tyfrn  PlmmnaeUm  HvMndia  h.-^lm^^ 

rttJffariM  Gattjichc.    (Limandaf  au  auoietit  name  of  L.  rul^arU;  puthikin  fhim  Utt^^* 
a  Muitdl  bay  or  creek.) 


1^^ 
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Pm  asper  Pallas. 

wn,  nearly  plain,  the  blind  side  with  tinges  of  lemon-yellow, 
of  P.  bilineattis.  Teeth  small,  almost  conical,  on  both  sides  of  the 
i;  interorbital  space  narrow,  scaly;  opercle  and  preopercle  naked 
.  Qill-rakers  very  feeble.  Pharyngeals  not  very  broad,  their  teeth 
sh,  not  paved.  Scales  small,  wide  apart,  partly  imbedded,  each 
Lth  1-4  spinoles,  which  are  almost  erect;  anterior  scales  with  3-4 
ie  spinnles;  i)osterior  mostly  with  1 ;  scales  of  blind  side  smoother; 
3  rays  of  dorsal  and  anal  only  scaly.  Ko  accessory  lateral  line, 
spine  present;  twentieth  anal  ray  and  thirty-seventh  dorsal  ray 
t;  candal  double  truncate.  Head  3^;  depth  2.  D.  69;  A,  53, 
a  to  Kamtschatka. 

ronectes  asper  Pallas,  Zoogr.  Ross.-Asiat.  iii,  425, 1811:  Pleuronectes  asper  Giln- 
,  454:  Limanda  aapera  Bean,  Proc.  U.  S.  Nat.  Mus.  1881,  242.) 

P.  beani  (Goode)  J.  <&.  G. 

yish,  mottled  with  darker;  a  conspicuous  black  blotch  on  the 
rays  of  caudal  on  each  side.  Body  elliptical,  with  angular  out- 
strongly  compressed;  head  very  shprt;  snout  abbreviated;  mouth 
subvertical;  teeth  small,  apparently  in  two  rows,  chiefly  on  the 
Bide  of  lower  jaw;  eyes  large,  as  long  as  mandible;  interorbital 
very  narrow.  Dorsal  fln  beginning  about  pupil,  its  rays  long, 
part,  exserted ;  right  ventral  near  the  median  line.  Caudal  broad, 
aped.  Lateral  line  with  an  abrupt  curve,  the  length  of  which  is 
its  height  and  about  equal  to  length  of  head,  its  scales  highly 
lized;  lateral  line  on  colored  side  less  developed.  Scales  small, 
ly  ctenoid  on  the  right  side;  larger  and  cycloid  on  the  blind  side. 
6J;  depth  2f.  D.  64;  A.  63;  Lat.  1.  88,  27  scales  in  its  curve, 
water  off  the  Ehode  Island  coast.  (Goode.) 
inda  beani  Goode,  Proc.  U.  8.  Nat.  Mus.  1880,  473.) 

sral  line  witboat  anterior  arch. 

Syes  and  color  ou  cither  side ;  scales  coarse,  steUate;  lower  pharyngeals  broad, 
with  paved  teeth.    {Plaiichthytt*  Grd.) 

P.  Stellatns  Pallas.— Ca/f/omm  '* Flounder," 

k  brown  or  nearly  black,  with  lighter  markings;  flns  reddish 
;  dorsal  and  anal  with  four  or  five  vertical  black  bands;  caudal 
hree  or  four  black  longitudinal  bands.  Body  broad  and  short, 
out  forming  a  slight  angle  with  the  profile;  lower  jaw  projecting; 
cular  space  rather  broad,  with  very  rough  scales.    Large  rough 

id,  Fkoe.  Ao.  Nat.  Sci.  Phila.  1856, 136 :  type  Platichthy$  rugasuB  Grd.    {leXarvi, 
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scales  at  base  of  dorsal  and  anal  rays  and  on  sides  of  head;  rim 
but  smaller  scales  scattered  over  the  body.  Lateral  line  smootlL  F 
without  scales ;  a  cluster  of  bony  prominences  above  opode.  Te 
incisor-like,  truncate,  rather  broad,  }^^-  Lower  pharyngeab  bn 
with  coarse,  paved  teeth.  Head  3| ;  depth  2.  D.  58 ;  A.  42.  L 
inches.  San  Luis  Obispo  to  Kamschatka;  very  abundant  northwa 
one  of  the  largest  and  most  important  of  the  flounders  of  the  Pa< 
coast. 

(Pallas,  Nov.  Act.  Petropol.  1,  347:  Platichthifs  rugo§u8  Glrmrdf  U.  8.  Pae.  R.B.S 
Fi8b.  14H;  QUntber,  iv,  443:  PUiiichthya  stellatus  Lockington,  Pn>c  U.  8.  Nftt.  ] 
ld79,  91.) 

ff.  Eyes  and  color  strictly  on  the  right  side. 

g.  Scales  not  imbricat'Cd,  usually  ctenoid  in  the  male,  cycloid  in  the  female;  k 
pharyngeals  broad,  with  paved  toeth.     {PlenronecieB,) 

1289.  P.  quadrituberciilatus  Pallas. 

Grayish,  mottled  with  paler  and  with  round  black  spots;  fins^ 
dark.  Form  of  P.  glaber.  Mouth  very  small,  with  small,  incisor-I 
teeth,  rounded  at  tip.  Eyes  separated  by  a  narrow  ridge;  about 
small,  prominent,  conical,  obtuse  bony  tubercles  in  a  row  above  the 
ercle,  continuous  with  the  direction  of  the  lateral  line,  which  is  straii 
without  accessory  dorsal  branch ;  tubercle  above  opercle  largest  Sc 
siuiill,  cycloid  in  all  specimens  examined.  Anal  spine  prfsenl.  H 
;Vr;;  depth  2.  D.  GS-,  A.  50;  Lat.  1.  78.  Coasts  of  Alaska  and  K 
tschatka. 

(Palla-s,  Zoo«;r.  Ross.-Asiat.  iii,  4*23,  1811:  Parophnfft  quadrituhrrcMlatH*  G'ih\iht\ 
4r>«);  Bean,  Proc.  11.  S.  Xat.  Miks.  l?rHl,  241:  Pleuronectes  paUa«i  Sieindathuer.  L 
IJ.-itnij^M',  viii,  45,  1.S71).) 

]*290.  P.  grlaber(StonT)  Gill. 

Grayish  brown,  mottled  with  darker  brown;  fins  with  blackish sf 
IJody  oblong,  ovate.  Eyes  rather  small,  separated  by  a  nak^M  elevi 
ridge.  Jaws  sometimes  each  with  two  distinct  rows  of  teeth;  their 
nipted  outer  series  of  truncate,  close-set,  thickish  incisor-like  if 
wliicli  are  sometimes  movable;  the  inner  row  of  similar  teetli  d 
widely  set  and  rather  distant  from  the  outer  row  (and  often  orgeiiei 
wanting);  about  20  teeth  in  outer  row  in  lower  jaw;  right  sidtM)fl 
Jaws  toothless;  interorbital  ridge  continuous  with  a  broad,  lul 
siDoothish,  tul)erculose  ri<lge,  which  joins  the  latenU  line.  Scales  m 
distant,  non-imbricate,  smooth  in  the  female  and  more  or  lessotoioi 
the  male;  those  on  blind  side  smaller.  Fins  moderate,  somewfaatso 
anterior  rays  of  dorsal  low;  pectoral  a  little  more  tluui  httlf  heidjbl 
of  vertical  fins  not  tuberculate.  Anal  spine  present.   LoirerphiQiii 
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parate,  broad,  with  coarse  teeth.  Head  3J;  depth  2.  D.  55;  A.  40; 
tt.  1.  70  (pores).  L.  10  inches.  Atlantic  coast;  chiefly  northward. 
Platessa  glabra  Storer,  Proc.  Boat.  Soc.  Nat.  Hist,  i,  130,  1843,  and  Fisb.  MasA.  393, 
31,  f.  1:  Euehalarodus  putnami  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1U64,  222— male; 
AD,  Proc.  U.  S.  Nat.  Mus.  1878,  347:  Liapaetia  glabra  Gill,  Proc.  Acad.  Nat.  Sci. 
ila.  1864,  217.) 

191.  P.  glaciaUs  Pallas. 

Dark  brown,  the  fins  spotted.  Form  of  P.  glaber.  A  roughened  ridge 
ove  the  cheeks  and  opercles  on  the  eyed  side.  Eyes  separated  by  a 
jTow  smooth  bony  ridge.  Scales  minute,  imbedded,  non-imbricate, 
BDoid  in  the  males,  smooth  in  the  females;  scales  on  blind  side  sim- 
jr,  less  developed;  scales  of  lateral  line  a  little  larger.  Teeth  col- 
ed,  incisor-like,  forming  an  even  edge,  mostly  on  blind  side.  An 
lal  spine;  i)ectorals  short.  Head  4;  depth  2^.  D.  50;  A.  42.  Alaska 
Northern  Siberia. 

[Pallas,  Itin.  iii,  App.  706;  Pallas,  Zoogr.  Ross.  Asiat.  iii,  424:  Pleuronectea  glacial  is 
chardson.  Fauna,  Bor.-Amer.  Fish.  258;  Beau,  Proc.  U.  8.  Nat.  Mus.1h8I,241:  Pleu- 
9eete9  cicatricosns  Pallas,  Zoogr,  Ross.-Asiat.  iii,  424  (,J,  D.  59;  A.  36):  Pleiironectcs 
i9kUni  Gttnther,  iv,  442,  1862  (  9 ,  D.  56;  A.  37). 

Scales  well  imbricated,  strongly  ctenoid ;  lower  pharyngeals  narrow,  with  conic 
toeth.    ( Pseudapleuromxtes  Bleeker.*  ) 

IM.  P«  ameiicanus  Wulhuum.^Winter flounder ;  Mud  dab. 

Dark  rusty  brown,  spotted  or  nearly  plain ;  young  olive  brown,  njore 

less  siK)tted  and  blotched  with  reddish.    Body  elliptical,  an  angle 

K)ve  eye.    Head  covered  above  with  imbricated,  strongly  ctenoid  scales 

nflar  to  those  on  the  body;  blind  side  of  head  nearly  naked;  inter- 

bital  space  rather  broad,  strongly  convex,  its  width  half  eye;  the 

•ace  entirely  scaled;   teeth  compressed,  incisor-like,  and  widened  to- 

urds  tips,  close-set,  forming  a  continuous  cutting  edge;  some  of  teeth 

ten  emarginate,  sometimes  movable;  right  side  of  both  jaws  tooth- 

S8.    Highest  dorsal  rays  less  than  length  of  pectorals,  and  more  than 

df  length  of  head;,  anal  spine  present.    Head  4  in  length;  depth  24. 

.65;  A.  48;  Lat.  1.  83.    Coast  of  New  York,  northward;  abundant. 

[Walbanm,  Artedi,  Pise.  1792,  113;  GUnther  iv,  443:  Platessa  plana  Storer,  Fish. 
UM.  373.) 

459.— GL.¥PT0CI:PIIAL.IJS  Gottsche. 

ottsche,  Wiegmonn*H  Archiv.  1835,  156:    type  Vlyptocephalus  saxicola  Gottsche  — 
Plemranectea  cynoyloBsus  L. ) 

Eyes  and  color  on  the  right  side.  Body  extremely  elongate,  more 
no  twice  as  long  as  deep ;  much  compressed.    Head  very  small  and 

*  Meeker,  Comtes  Rendus.  Acad.  Sci.  Amst.  xiii,  1862:  type  Platena  plana  Storer. 
W05of|  fiibe;  nXtvpbviixtrjij  PUuronwtes.) 


1293.  G.  cynofflossns  (Linn.)  Gill.— -Crat^-^oatnder. 
Grayish  brown;  membranes  of  the  fins  with  dark  spot 

the  colored  side  dark,  abont  half  as  long  as  the  head.    U 

about  30  teeth;  eyes  large,  separated  by  a  narrow,  scaly  i 

adnate  to  shoulder-girdle  for  a  short  distance  only.      I 

short,  not  falcate,  that  of  right  side  about  half  length  of 

5  in  length;  depth  2|.     D.  105  (101  to  112);  A.  95  (87  tc 

125.     Korth  Atlantic,  on  both  sides;  abundant  in  deep 

ward, 

{I^Uuronecies  ofnoglossua  Linn.  Syst.  Nat.  1,  259, 1758:  Glfptoeepkah 
Proc.  Acad.  Nat.  Sci.  Phila.  1873,  361:  Plturonectes  cynoglonnt  Giinthc 
ronectea  tlongatus  Giintlier,  iv,  450:  Collett,  Norake  Kord-Hava.  Exp 

1294.  G.  zachirus  Lockington. 

Uniform  brownish,  fins  darker;  blind  side  everywhere 
dark  points.  Body  elongate;  snout  very  blunt;  interox 
very  narrow,  scaly  ridge;  mouth  somewhat  twisted  towi 
side;  teeth  on  both  sides  of  jaws,  broad  and  compresses 
row^,  forming  a  blunt,  continuous  edge;  about  34  in  tl 
Eyes  very  large,  3f  in  head,  Opercle  nearly  free  firom  sfa 
Pectoral  of  the  colored  side  falcate,  longer  than  the  hes 
twice  as  long  as  the  pectoral  of  the  blind  side.  Body  not 
4f ;  depths.  D.  94  to  100;  A.  79  to  89;  Lat.  1. 138.  L.  15  i 
of  California;  in  deep  water. 

/f  yx«i,-;.,..^«»%    T>..««    TT    o    v«*    \r.,^    la-m    oo  \ 
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[Btructnre  of  tbe  bead.    Anal  spine  obsolete,    {xuyuot;^  dog  like;  ^iw^^a, 

[995.  (»,  i»a€ili€US  Lockiitgton. 

Olire  brown,  witb  darker  blotches;  fliis  blackisb ;  blind  side  more  or 

lt.*^s  dojiky.     Body  elongate,  elbptienl;  aiioiit  uot  blunt;  iuterorbitul 

^psTKMi  a  narrow,  scaly  rjd;i:e;  ej'es  Uirjje,  3  in  head;  mouth  very  nmall; 

?  Ih  large  and  very  broad,  t'orniiug  a  eoatiuuoiis  cutting  edge  on  blind 

Bid. 45  only  of  each  jaw;  about  10  teeth  in  lower  jaw.    Operele  above  its 

aiB  ^le' wholly  aclnate  to  shoulder-girdle.      Dorsal   and  anal  fins  low, 

*^c!toraI  fins  moderate,  that  of  the  colored  side  a  little  the  long:er, 

llxiut  two-thirds  length  of  head;  ventrals  very  small.     Body  exces- 

M-V^ely  alimy  in  life.     Head  44;  depth  3^.     D.  102;  A.  85;  Lat.  1. 140, 

J.  12  inches.    Alaska  to  Monterey;  abundant  in  deep  water. 

^GlifptocrphfiluA  padfint^  Lockin^jton,  ScieatLtic Press  Suppl.  1/21^  April,  1S79:  Gitfpto- 
^^ephnltu  jMiificiis  LockiugtoD,  Pro€.  L\  8.  Niit.  Mus.  ld7U.) 

41(1.— ETROPUS  Jordan  &  Gilbert. 

(Jordan  &  GiUicrt,  Proc.  U.  8,  Nat.  Mus.  1881,  334:  typo  Etropus  erotitotuB  J.  d:  G,) 

Eyes  and  color  on  tbe  left  side.  Body  regularly  oval,  deep  and 
cooipreKsed.  Head  small;  mouth  very  small,  tfie  teeth  rloseset,  slen- 
der and  pointed,  somewhat  incurved,  mostly  on  the  blind  side;  no  teeth 
do  vomer.  Eyes  small,  separated  by  a  narrow,  scaleless  ridge;  margin 
^t  pR»oi)erele  fn^e.  Yeutrals  free  from  anal,  that  of  colore<l  side  in- 
serted on  ridge  of  abdoajen^  its  base  rnther  long,  Dorsal  tin  beginning 
^^ttt)oveeye;  caudal  double  tnincate;  anal  witliont  spine.  Scales  thin, 
^Hde^^iidnons,  ctenoid  on  lelt  si«le,  eyehnd  on  blind  side.  Lateral  line 
^l^iusple,  nearly  straight.  Size  snuill.  This  genus  is  apparently  allied 
^Hp^  Citharichthj/H^  altliougli  the  month  is  very  small,  (ezfuufy  abdomen; 
^^^^•t:*^,  foot;  ill  allusion  to  the  insertion  of  the  ventrals.) 

^k'  ^HO.  C  cro^sottt!^  J.  &  G. 

^B      l>iijht  brown,  with  some  darker  blotches;  fins  mottled  and  spotted. 

^^«th  iu  lower  jaw  on  both  sides^  iu  njiper  on  blind  side  only.    Eyes 

Isii-^e^  separatiHl  by  a  narrow  scaleless  ridge,  which  extends  above  the 

^t*^rele;  e<ige  of  preoperele   and  especially  of  upercle  on  l>lind   side 

^^iiiged  with  wlate  cilia.    Caudal  one-fourth  longer  than  head;  i»eetoral 

^f  left  Hide  threetUlhs  head;  ventral  of  blind  side  longest,  inserted  iu 

^a  ranee  of  the  other.     Head  ^ ;  depth  2.     1>.  80;  A.  01 ;  Y.  0;  Lat,  1.  08, 

5  inches.    Coast  of  Louisiana  and  Texas  to  31azatlau  and  Panama; 

**>C;ally  abundant. 

CJordau  &  Gilbert,  Proo,  U.  S.  Kat.  Maa.  1881,  364;  1882,  — .) 


840      CONTRIBUTIONS  TO   NORTH   AMERICAN   ICHTHTOLOGT— IT. 
469.— TH¥BIS  Goode. 

(Goode,  Proc.  U.  6.  Nat.  Mas.  IHaO,  344:  type  Tkpns  paimeiitu  Qwidt,) 

Body  elongate,  soft,  and  translacent.  Head  very  short;  moatli  min 
toothless.  Eyes  sinistral,  close  together,  the  lower  slightly  sdrannd 
Pectorals  of  blind  side  smallest ;  ventrals  crowded  together  od  medk 
keel  of  body,  their  bases  prolonged  on  this  keel.  Bays  simple;  dom 
beginning  on  the  snout;  caudal  subsessile,  almost  confluent  with  dona 
and  anal.  Scales  very  thin,  easily  detached,  probably  cycloid.  iMm 
line  well  marked,  straight.  One  si)ecies  known,  from  deep  watei 
(Oupi<;j  window,  from  the  translucent  body.) 

1997.  T.  pellncidns  Goo<le. 

Colorless,  translucent;  three  conspicuous  dusky  longitudinal  linw«i 
left  si<le,  the  middle  one  fointest.  Two  streaks  on  right  side;  eyes 
black.  Bmly  thin,  pellucid,  divideil  into  three  longitudinal  tnirts  b) 
depressions  at  the  bases  of  the  rows  of  interspinous  processes,  Sftilft 
small,  thin,  caducous.  Head  very  small;  eyes  small,  protrudin;:,  tbtii 
diameter  equal  to  the  interorbital  space  and  half  the  length  of  tin 
snout;  mouth  small,  formed  as  in  the  soles,  the  upper  jaw  somewlui! 
book-shaped.  Dorsal  fin  beginning  in  advance  of  the  eye,  of  1<«II 
flexible,  simple,  rays,  the  tips  of  which  are  much  exserte<l.  IVtoniL 
inserted  far  below  lateral  line,  that  on  blind  side  as  lonj:  as  orhlMln 
other  as  long  as  snout:  ventrals  reaobing  i)ast  front  of  anal.  Heiui"* 
depth  3.  D.  100;  A.  80;  PM2  (left),  4  (right).  L.  .5  inehes.  {Cm^u 
Gulf  Stream,  oU'  the  coast  of  Rhode  Island.  Perhajis  a  larva  of  s»»iw 
species  of  wlii(!h  the  mature  form  is  as  yet  unknown. 

((i<»u«l«s  Proc.  U.  S.  Nat.  Mus.  IK-O,  MA.) 

463.— :vioivole:ve  go«m1o. 

(Gondr,  Pine.  T'.  S.  Nat.  Mils,  l*^**'*,  :{:W:  tyjx*  Monohne ^i^niUmmla  (mmmIi'.) 

l>ody  tliin,  elongate;  eyes  on  the  left  side,  very  close  t4>getlier. n«ii 
the  i)ro(il(»;  month  moderates  the  length  of  the  maxillary  h»s>  tliain»M 
third  that  of  the  head;  teeth  minute,  in  a  single  series,  nearly  ei|ual «• 
both  sides;  no  teeth  on  vomer  or  palatines.  Scales  rather  large,  ctem* 
on  colorrd  side,  cycloid  on  blind  side.  Lateral  line  wrli-niarkeil,  tba 
of  colon*(l  .side  strongly  and  angularly  curve<l  anteriorly:  that  of  Wi» 
side  nearly  straight.  IVctoral  of  blind  side  wholly  absent;  «h»»* 
beginning  on  the  snout,  its  rays  all  simple.  Cautlal  tin  sessile,  aim* 
confluent  with  dorsal  aiid  anal.  Ventral  fins  normal.  CfiU-rakefsfc* 
'le.     Vertebra;  43.     Deep-sea  fishes,     (/xov^c,  single;  mkiy^^wm] 
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i^9H*  M*  p«c8salicauda  Good?. 
Anhy  Ymmiiy  witli  tiiirk^r  bro^m  spots;,  blind  side  white;  pectoral 
biaickiHh,  witli  traces  of  darkoi*  transrei-se  haud.s.  Body  thin,  its  tliick- 
j  novels  not  gi^Uer  rJum  the  diameter  of  the  eye ;  depth  7.J  times  the  diatue* 
"of  the  eye;  head  e%*«Ty where  chjsely  thatched  with  scales  even  to 
t^3  edgen  of  the  hi)t$.  Vertical  tins  mostly  scaly.  Lateral  line  on  left 
cie  arched,  its  direction  pecaliar,  the  curve  having:  two  angles;  lateral 
lisTBK  on  blind  side  nearly  straight*  Dorsal  beginning  on  the  snont, 
hm^^^hest  posteriorly,  its  Iong:est  rays  half  the  head;  anal  begiiininfj  close 
the  vent.  Caudal  rounded.  Pectoral  three-fourths  length  of  head, 
^ntrals  on  tlie  median  line,  equal,  Ilead  5;  depth  2§.  I>.  90  to  103; 
TO  to  M^  scales  23-02-25,  20  in  the  anterior  curve.  L.  0  inches, 
ilf  Stream,  off  Newport^  Rhode  Island.  (Ooode,) 
<  CjiHwlr   TTac.  U.  S.  Nut.  Mus.  1HH(},  n:>*.) 


Soles, 


I 


iC4^]i^««,  Hist*  Njit.  i\m  Pniw.  iv,  659,  1808:  type  Pkurontcie$  achiruw  1,,=:  dchiru$ 
farcin fUM  Ljm?.  ^^  PteHroaetifM  lineatut/  L.) 

^yes  and  color  on  the  right  side.  Body  oblong,  bhmtly  rounded 
ii^^eriorly.  Head  small;  eyes  small,  close  together,  the  npper  eye  in 
«cl  -vance  of  the  lower;  mouth  small,  somewhat  turned  toward  the  cohired 
si«Et.»;  nasal  flajKs  i»resent,  the  nostiil  of  the  blind  side  fringed:  lip  of  the 
Ujred  side  fritiged;  teeth  very  small,  on  blind  side  only;  gill  openings 
ln^^rrow;  the  braiieirH>stegal  region  scaled.  Head  closely  scalefl  every- 
|^li.c«re,  the  seales  on  the  colored  side  similar  to  th€>se  on  the  body,  those 
I  oC  the  nape  and  chin  much  enlarged;  scales  on  the  blind  si<Ie  anteriorly, 
I hs^-i-o  their  pectinat tons  nuire  or  less  produced,  forming  cirri;  scales  of 
'*^i 111  Kides  i'Xtreiiielv  rough,  extenditig  on  the  tins.  Lateral  line  straight, 
l^iiiiple;  edge  of  preopcrde  covenul  by  the  scales.  Dorsal  beginning 
|**«i  the  snout,  low  in  frtMit  and  thickly  scaled,  its  rays  divided;  umd  tin 
f^^irillar,  without  spiue;  caudal  fin  fVee,  convex:  caudal  pedunt^le  very 
p^icjrt  and  deep;  pectund  fin  of  left  side  w^antiug,  that  of  right  side 
**tiaU  or  obsolete;  ventral  rays  3  or  4,  the  ventral  fin  of  the  exiloi^ed  side 
*^**gt  cjotinected  with  the  anal  by  a  membrane.  (<^x^ipf  without  hands; 
«.,  without  pectoml  fins.) 

I>rtoml  fins  hotb  nbmileto,     (AehiruB*) 
•  ^99*  A*  lliM'SittiM  (LO  Ciiv. 

t.Mive  brown,  usmdly  with  about  6  narrow  vertical  Idack  cross-lines 
^^tially  not  broader  than  pupil  and  with  nufuerous  black  spots  and 
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clouds;  fins  with  dark  spots,  some  of  which  form  bars  paralld  \mih  \w 
riiys;  left  side  white,  unnally  more  or  less  mottled,  80iii«timei  ImtoiL 
Form  oval,  the  outlines  regtilar.  Byes  small,  separate  by  a  (lattifili 
space  wider  tliuu  eye.  A  concealed  spine  in  front  of  nppt*r  eyew  &»1m 
on  nape  and  chin  3  or  4  times  size  of  others.  Fins  moderate,  ftr>alT  ou 
both  sides  J  candal  about  iis  long  as  heml.  Head  3J;  depth  I|.  IX 
55;  A*  41;  V,  4;  Lat.  L  75.  h,  6  inches,  Atlantic  coas^it,  comiuon  from 
Cape  Cod  southward;  ascending  rivers* 

{Plniront^trs  a('hiruii  L-  Syst.  Niit>  ed,  10,  i,  2GR:  Phuroneetea  linratu*  L,  >vst.  Nai, 
ed,  12,  i,  45*<:  Achifus  mot  Us  Storer,  Fish.  Ma«4*.  4UU:  Sotea  achirwi  Gttnther,  iv,47(i.) 

Snbsp.  Urowni  (Othr.)  J.  &,  O. 

Cross-bands  broader,  as  broad  as  eye;  left  side  immaealate.    Galf  uf 
Mexico  and  southward* 

(Sotia  browni  Giiiither,  iv,  477,) 

40$.— APHOB19TIA  Kanp* 

(Kanp,  Wiegnmnn's  Archiv.  185H.  lOfi:  typt}  Jrrhirwt  ornatm  Lft(5^|>^de.) 

Eyes  and  color  on  the  left  side.  Body  eUmgate,  lanceolate  In  out* 
line,  rounded  forwanl,  tapering  to  a  iK)int  behind,  strongly  coinpi-esawl. 
Month  small,  unsym metrical,  twisted  toward  the  colored  side;  teetli 
small;  eyes  very  small,  close  together;  snout  short,  not  pnKluml, 
with  a  hook;  lips  conspicuous,  not  evidently  fnngiHl;  one  nostril  prei*- 
ent,  with  a  slight  barbel,  just  betbre  lower  eye.  Scales  ctenoid,  uf  moil- 
erate  size,  covering  the  whole  body  nearly  uniformly;  edge  of  prPO|»' 
ercle  covered  by  the  scales;  no  lateml  line  on  either  side.  Dursal  fin 
low,  beginning  just  behind  the  snout,  confluent  with  the  anal  arouM^*^ 
the  tail;  pectoral  fins  obsolete;  ventral  fin  of  colored  side  only  p«^ 
ent,  not  continuous  with  the  anal.  Gill-openings  very  naiix>w,  Wl^rta 
seas.    (d<ffofita^  a  dearth;  f^rro^^  a  limb.) 

130O.  A.  a  trie  a  lid  a  Jot.  «S:.  Gilb, 

Olivaceous,  with  very  distinct  dark  streaks  along  the  rows  of  sc**^*^ 
and  with  numerous  vertical  half-bars;  those  above  lateral  line  ^l^*' 
nating  with  those  below,  anteriorly,  nearly  meeting  them  behind;  ^' 
ileal  tins  black  posteriorly.  Body  oblong-lanceolate,  comparati^'* 
slender,  not  very  binut  anteriorly.  Month  resu^hing  to  oi>i>08ite  ^' 
eye;  lips  large;  teeth  small,  present  on  both  sides.  Scales  small,  tn*' 
smaller  on  the  heail;  those  on  blind  side  similar.  Donial  beginning 
the  head;  ventral  well  separated  from  anaL  Head  5J;  depth  3^. 
100;  A.  80;  Lat  L  105.    L.  5  inches.    San  Diego,  0»i. 

(Jordau  dt  Gilbert,  Proc.  U,  S.  Nat.  Moa.  1860,  23.) 
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IMl.  A.  plaifiusa  (L)  J-  <&  G. 

Dark  brown,  with  six  or  seven  obscure  darker  cross-bauds,  and 
oamerous  dark  specks  and  motdings,  forming  indistinct  stripes;  fins 
all  speckled,  the  caudal  not  darker  than  the  other  fins.  Teeth  very 
small,  present  on  both  sides  of  the  jaw;  eyes  very  small,  close  together, 
the  upper  in  advance,  the  lower  just  above  angle  of  mouth.    Ventral 

An  moderately  developed,  barely  reaching  anal,  to  which  it  is  connected 

by  a  low  membrane.      Head  5;  depth  3 J.     D.  95;  A.  80;    Lat.  1.  93. 

South  Atlantic  and  Gulf  coast  to  the  West  Indies;  abundant  in  sandy 

tmys. 

(Plearonectes  plagiusa  Linn.  Syst.  Nat. :  Plagusia  plagutsa  Gill,  Cat.  Fish.  £.  coasti 
794  :  Achinu  amatus  Lac.  iv,  659:  Aphoritfiia  otvata  Gtlir.  iv,  490.) 

Obdeb  V.-PEDICULATL 

(The  Pediculate  Fishes.) 

Carpal  bones  notably  elongate,  forming  a  sort  of  arm,  which  sup- 
ports the  broad  pectorals.  Gill-openings  reduced  to  a  large  or  small 
fiyramen,  situated  in  or  near  the  axils,  more  or  less  ])osterior  to  the 
pectorals.  No  scales.  Ventral  fins  jugular,  if  present;  first  vertebrai 
iiiiited  to  the  cranium  by  a  suture;  epiotics  united  behiu:!  supraocci- 
pital;  elongate  basal  pectoral  radii  reduced  in  number;  no  interclavi- 
des;  posttcmporal  broad,  flat,. simple;  superior  pharyngeals  two,  sim- 
flar,  spatnlate,  with  anterior  stem  and  transverse  blade;  basis  of 
cranium  simple.  No  air-duct  to  the  swim-bladder.  Anterior  dorsal 
deduced  to  a  few  tentacle-like,  mostly  isolated,  spines.  This  groui)  is 
considered  as  a  modified  offshoot  from  Batravhoid  or  Blainioid  forms. 
(Latin  pediculafus,  provided  with  a  little  foot  or  peduncle,  in  allusioa 
to  the  peculiar  pectoral  fins.) 

(Pediciilati  Qduther,  iii,  178-t>0r).) 

ANALYSIS  OF  FAMILIES  OF  PEDICULATI. 

•,  Gill-openings  in  or  behind  tlie  lower  axils  of  the  pectorals;  month  lar^^e,  terminal. 
b,  Pseadobrauchitu  present;   iiseudobrachia  with  two  actiuosts;   head  broad,  de- 
pressed  LoviiiiDM,  124. 

bb,  PseudobranchisR  none ;  pseudobrachia  with  three  actinosts. 

c  Ventral  tins  developed;  pectoral  members  [reniculat-ed,  with  elongate  ps»Mulo- 

brachia  AxTEXXAitiiDiK,  125  (a), 

ec.  Ventral    fins  obsolete;    pectoral    members   not    geniculate,   with   moderate 

psendobrachia Ceratiid.*:,  125  (ft). 

MU  Gill-openings  in  or  behind  the  upper  axils;  month  small,  osually  inferior. 

MALTUElDiE,  12G. 
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Family  CXXIV.— LOPHIIDiE. 

{The  Fishing  Frogs.) 

Head  wide,  depressed,  very  large.     Body  contracted,  conical,  tai>^^«- 
ing  rapidly  backward  from  the  shoulders.    Mouth  exceedingly  Iat^z^^^ 
terminal,  opening  into  an  enormous  stomach;  upper  jaw  pkt>tracti  &  ^^j 
maxillary  without  supplementary  bone;  lower  jaw  projecting ;  both  ja»^^^^(j 
with  very  strong,  unequal,  carditbrm  teeth,  some  of  the  teeth  canivzm.  ^. 
like,  most  of  them  depressible;  vomer  and  palatines  usually  with  strcm-mizmg 
teeth.    Gill-openings  comparatively  large,  in  the  lower  axil  of  the  pecs-t  o. 
rals.    PseudobranchifB  present.   Gill-rakers  none.    Skin  mostly  smoo  ^,  tj^ 
naked,  with  many  dermal  flaps  about  the  head.    Spinous  dorsal  of  th  -wr^^ 
isolated,  tentacle-like  spines  on  the  head,  and  three  smaller  ones  behiud, 
which  form  a  continuous  fin ;  second  dorsal  moderate,  similar  to  the  arm  I; 
pectoral  members  scarcelj'^  geniculated,  each  with  two  actinosts  and  wi  tli 
elongate  pseudobracbia;  ventrals  jugular,  I,  5,  widely  separated,     ^y- 
loric  ccEca  present.    A  single  genus,  with  three  or  more  species,  living 
on  sea-bottoms;  remarkable  for  their  great  voracity. 

{Pediculati  i)art,  genus  Lophius  GUotlier,  iii,  178-182.) 

400.— LiOPmUS  Linnicns. 
Fishing  Frogs, 

(Artedi;  Linna?n8,  Syst.  Nat.  1758:  type  Lophius  piscatorius  "L.) 

Characters  of  the  genus  included  above.     {Lophius^  the  ancient  n^'icCi© 
of  X.  piscatorimj  Irom  /«^r>c,  a  crest.) 

1302.  L..  pascatorius.— F«Ai«<7-/ro<7/  Monk-fish;  Goose-fish;  AlUmpuih;  BelT^^*^^ 

finh  ;  A  tiff  lev. 

Brownish,  mottled,  below  white;  mouth  behind  the  hyoid  bone   ^^^ 
maculate;  pectorals  and  caudal  black  at  tip;  peritoneum  black.    Bc^'^'  " 
depressed,  taixTing,  scarcely  longer  than  head.     Humeral  spine  w    ^ 
three  points,  of  which  the  posterior  is  the  longest.     Head  sm-rounc^^^ 
with  a  fringe  of  barbels;   top  of  head,  in  young,  with  many  stro^"   ^ 
spines.    Anterior  dorsal  spine  elongate,  fleshy  at  tip.    D.  I-I-I,  11^^ 
10;  A.  0.     L.  3  feet.     North  Atlantic,  on  both  coasts;  generally  co^-  -^^ 
mon,  from  North  Carolina  northward.    A  fish  of  singular  ugliness 
appearance. 

(Linn.  SyHt.  Nat. ;  GUuther,  iii,  179:  Lophius  amerioanua  Cuv.  &,  Yal.  xii,  380.) 
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Family  CXXV  (a).— ANTENNARIID.E. 

{The  Frog-fishes.) 
id  and  body  more  or  less  compressed.  Mouth  vertical  or  very 
le;  lower  jaw  projecting;  jaws  with  cardiform  teeth;  premaxilla- 
•rotractile.  Gill-openings  small,  pore-like,  in  or  behind  the  lower 
of  the  pectorals.  No  pseudobranchiae.  Skin  naked,  smooth,  or 
ly.  Pectoral  members  forming  an  elbow-like  angle.  Pseudo- 
ia  long,  with  three  actinosts.  Ventral  fins  present,  jugalar,  near 
ler.  Spinous  dorsal  of  one  to  three  separated,  tentacle-like  spines ; 
orsal  long,  larger  than  anal.  Pyloric  coeca  none.  Genera  about  5 ; 
'S  nearly  40.  Inhabitants  of  tropical  seas,  "living  on  floating  sea- 
,  and  enabled,  by  filling  the  capacious  stoma<^h  with  air,  to  sustain 
jelves  on  the  surface  of  the  water" ;  therefore,  widely  dispersed 
rrents  in  the  sea. 

iculati  pt.  GUuther,  iii,  182-200.) 

4  compressed;  a  rostral  spiue  or  tentacle,  followed  by  two  larger  spines;  pala- 
te teeth  developed. 

orsal  spines  disconnected Antennarius,  467. 

?ad  cuboid ;  a  single  rostral  spine  or  tentacle;  soft  dorsal  low. .  .Chaunax,  468. 

^Or.-ANTEiWiyARIIJS  Lacdp^de. 

(Chironcotes  Cuv.) 
lerson;   Lac^p^de,  Hist.  Nat.  Poiss.  i,  421,  179S:   typo  Antennariua  chironectea 
Couimerson.) 

ly  oblong,  compressed,  very  deep  through  the  occipital  region, 
lug  behind;  breast  tumid.  Mouth  rather  large,  more  or  less 
le,  or  even  vertical ;  cardiform  teeth  on  jaws,  vomer,  and  pala- 
Eye  small.  Skin  smooth,  granular  or  spinous,  with  numerous 
'  slips.  First  dorsal  spine  developed  as  a  small  rostral  tentacle; 
d  and  third  dorsal  spines  strong,  covered  with  skin,  with  nu- 
is  fleshy  filaments;  soft  dorsal  high  and  long;  anal  short  and 
caudal  fin  rounded;  pectoral  fins  moderate,  with  a  more  or  less 
er  wrist,  at  the  lower  posterior  angle  of  which  are  the  very  small 
penings;  ventral  fins  well  developed.  Fantastic-looking  fishes; 
numerous  in  warm  seas.  (Latin  antenna^  a  feeler  or  tentacle.) 
tral  fins  long ;  &kin  smooth  or  nearly  so ;  mouth  oblique.  ( Pterophrynaiden*  Gill. ) 
•  A.  histrio  (L.)  J.  &  G,— Mouse-fish;  Toad-fish. 

llowish,  marbled  with  brown;   3  dark  bands  radiating  from  eye; 

Topkrjfne  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1863, 90:  type  Chironectes  bougaintnllei 
v.;  pieoecapied  as  Pterophi-ymut:  Pierophnjnoides  Gill,  Proc.  U.  8.  Nat.  Mus. 
lift,  {nrepov^  wing;  gipwrj,  toad;  tido^f  resemblance.)  This  genus  is  per- 
rorthy  of  retention. 


TCartical  fins  barred  with  brown  5  belly  and  sides  witti  nmM ' 
i^pota*  BkiQ  of  head  nod  body,  ns  well  u^  dai.'^al  iius,  witli  iisKl^ti 
wliK^h  are  niost  oameroiia  on  th^  dorsal  gpltieii  and  abdameiu  Wi 
deiider;  ventral^  large,  nearly  balf  as  long  eb  hoad.  Diimii]  aEnli 
witii  tbe  poisterior  rays  uot  adnata  to  en  tidal  |>ed  uncle*  1I<^4 
depth  1|.  D.  111-14;  A*  7;  V,  5.  Tiopieul  parts  of  the 
abiindant  on  our  Gulf  luio^t  and  occasional  north wai-^L 

(LophlHn  hhtri&  Liim*  Syst,  Xnt*  ed.  H*t  ^J^-  f'hirttnfftm  Itrfi^tmJiCov,  \U 
4a,  VentraHinsakort;  skia  spinous;  moutJi  vtrticaU    (AniefitNMritu,^ 


iPawB-colory  lighter  .l^etoir;  many  blaek  spotH  ncellated  mt]9 
both  on  tiie  body  and  fltia;  body  witih  several  pink  arv^a^i,  one  of  w\ 
fonna  a  triangular  saddle  in  jfrontof  tlie  diir^al  ami  iintiilii^r  «  hi 
ling  around  the  base  of  the  eaadal  f  n;  angk»$  of  mouth  with  a  ] 
spot.  Month  large,  rertieaL  First  dorsal  spine  {^lender  ajid  fttrai 
terminating  in  three  simple  tentades;  third  dor&al  spine  iiartly 
bedded  in  the  skin;  wrists  and  peet^rak  wirh^np^t :  vrr^mT^ll 
Skin  covered  with  bifid  spines.    {OiU.)    harden  Key,  Florida. 

(Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1883,  92.; 

1305.  A.  pleurophthalmns  Gill. 

Brown,  marbled  with  ligrhter,  and  with  scattered  black  dots;  i 
side  with  three  large  black  spots  ocellated  with  brownish;  one 
dorsal  near  its  base,  a  second  immediately  below  it  on  the  sides,  ai 
third  in  the  middle  of  the  caudal  fin ;  month  behind  tongne  black,  ^ 
yellow  lines.  Skin  covered  with. minute  bifurcated  spines.  Firsts 
sal  spine  terminating  in  a  fringed  lobe;  second  spine  long^  thaa 
first,  its  membrane  extending  nearly  to  the  base  of  the  third  tf 
the  latter  nearly  free.    (GUI.)    Key  West,  Florida. 

(GiU,  Proc.  Acad.  Nat.  Sci.  Phila.  1863,  92.) 


468.-CHAUIVAX  Lowe. 

(Lowe,  Trans.  Zool.  Soc.  Lond.  iii,  339, 1846:  type  Chaunax  j^kitu$  Lowe.) 

Head  very  large,  depressed,  cuboid.    Mouth  large,  subv^tioallij 
and  palate  with  cardiform  teeth.    Skin  with  minute  spine*^ 
dorsal  reduced  to  a  small  tentacle  above  the  snout;  i 
erate,  low;  anal  short.     Muciferous  channels  oor 
/--6vaf,  one  who  gapes.) 
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ISM*  €•  pictos  Lowe. 

Blight  orange  above;  sides  rosy;  fins  vermilion.  Rostral  tentacle 
Bhorty  I)edicellate;  muciferoas  channels,  appearing  as  chain-like  rows 
of  pits.  Head  IJ;  depth  5J.  D.  I-ll;  A.  5;  P.  11;  V.  4;  C.  7.  Deep 
sea;  taken  at  Madeira  and  off  the  coast  of  llhode  Island. 

(Lowe,  Trans.  Zool.  Soc.  Lond.  iii,  339,  1346;  GUnther,  iii,  200;  Goode,  Proc.  U.  S. 
Val.  Mob.  1880,  470.) 

Family  CXXV  (fe).— CERATIIDJE. 

Head  and  body  compressed.  Mouth  terminal,  more  or  less  oblique. 
Jill-openings  small,  in  the  lower  part  of  the  axils.  No  pseadobranchiae. 
ipinoas  dorsal  represented  by  one  or  more  tentacles.  Pectoral  mem- 
bers not  geniculated,  with  short  pseudobrachia  and  three  actinosts. 
ffo  ventral  fins.  Fishes  of  the  open  seas,  usually  inhabiting  consid- 
arable  depths;  about  6. genera  and  7  or  8  species  known.  All  are 
iniform  blackish  in  color. 

{P^iculati,  genus  Ceratiat,  Gliuther,  iii,  205:  Ceratiidce  GiWj  Proc.  U.  S.  Nat.  Mus. 
B7H,  816.) 

I.  Month  moderate. 
h.  Gill-arches  unarmed;  gills  2|  pairs. 
e.  Cleft  of  mouth  nearly  vertical ;  skin  prickly. 

<f.  Second  dorsal  spine  developed Cerati as,  469. 

dd.  Second  dorsal  spine  t)b8oIete Mancaijas,  470. 

cc  Cleft  of  mouth  nearly  horizontal ;  skiu  smooth ;  second  dorsal  spiue  develoi>ed. 

Onirodks,  471. 

M.  Gill-arches  armed  with  dontigerons  tubercles;   gills  in  ^  ?!  pairs;  skin  with 

scattered  tubercles;  second  dorsal  spine  obsolete Himantolophus,  472. 

469.— CERATI  AS  Kroyer. 
(Ki6yeT,  Natnrhist.  Tidsskrift.  2  rtekke,  i,  639, 1844:  type  Ceratias  komili  Kroyer.) 

Head  and  body  much  compressed  and  elevated,  covered  with  prickly 
Ain.  Mouth  wide,  its  cleft  nearly  vertical;  teeth  in  jaws  conic,  mov- 
«ble,  of  moderate  size;  no  teeth  on  vomer  or  palatines.  Gills  2J;  gill- 
Htbes  unarmed.  Spinous  dorsal  reduced  to  two  spines,  one  on  the 
3^,  the  other  on  the  back,  the  basal  element  of  the  second  spine 
€X9erted;  soft  dorsal  and  anal  short;  pectorals  very  short,  broad,  of 
iboat  20  rays.  Pyloric  coeca  2,  small.  Skeleton  soft,  fibrous.  Green- 
3Mid«    (xspartaq,  one  that  has  horns.) 

T.  €•  liolbdill  Kroyer. 

Caadal  fin  very  long,  lanceolate,  longer  than  the  trunk  (ex- 
Qepfaalic  spine  reaching,  when  depressed,  beyond 


a  fjuasi  uiiiiiiiiiuve  Leriuiiiauuu  to  correspuuu  wiiii  f^eranai 

1308.  HI.  uranoscopus  (Murray)  Gill. 

Uuifonn  black.    Anterior  spine  of  first  dorsal  produo 

filament,  ending  in  a  pear-shaped  bulb,  terminating  in  i 

parent  whitish  spot,  this  spine  originating  on  i)ostorior  i 

and  reaching,  when  depressed,  nearly  to  the  tip  of  tail;  fa 

are  two  short,  fleshy-  tubercles,  lying  in  a  depression  in  frc 

dorsal.    Teeth  moderate,  depressible.    Skin  everywhere  ' 

imbedded  conical  si)ine8.    Eyes  very  small,  placed  high  o 

of  the  head.     D.  1-3  or  4;  A.  4;  C.  8;  P.  10.     {Murray.) 

taken  at  Madeira  and  off  the  coast  of  Southern  New  Engl 

{Ccraiias  uranoscopiis  Murray,  in  Wyville  Thompson,  The  Atlantic,  ii 
1.  c.  228;  Goode,  Proc.  U.  S.  Nat.  Mu8.  18e0,469.) 

471.— ONIRODES  LUtken. 

{Oneirodes  Liitken,  Overs.  Kong.  Dannk.  Vidensk.  Selsk.  Forhandl. 
Oncirodes  eschrich  tii  Lii  tk  en . ) 

Head  and  body  compressed,  oval,  covered  Tritb  smooth  s 
moderate,  almost  horizontal;  vomer  with  teeth.  Gill  arch 
gills  in  2}  pairs.  Spinous  dorsal  represented  by  a  rostr 
basal  element  of  which  is  procumbent  and  subcutaneoas,  t 
spine  about  midway  between  the  rostral  spine  and  tho 
Greenland,  {oveipwur^^,  dream-like,  in  allusion  to  the  m 
covered,  eyes.) 
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479.— HIlXIANTOI^OPHrS  Relnhardt. 

{Corynolopkua  Gill.) 

ihardt,  Dansk.  Vidensk.  Selsk.  Nat.  1837,  74 :  type  Himantolophiu  gr<mlandieu$ 
Reinhardt.) 

ody  and  head  oval,  compressed.  Skin  more  or  less  pri($kly.  Mouth 
erate,  the  cl^ft  obliqae,  the  joint  of  the  mandible  below  the  eyes. 
3  in  i2i  pairs;  gill-arches  armed  with  dentigeroas  tubercles.  Spin- 
dorsal  represented  only  by  a  single  long  rostral  spine,  the  basal 
lent  of  which  is  procumbent  and  subcutaneous.  Greenland.  {lfid<:y 
ong;  Xo^o^j  tuft.) 

0.  H«  vrcenlandiciis  Reinh. 

ody  oblong-oval.    Cephalic  ray  provided  with  about  11  tentacles. 

>th  2 J.    D.  1-9;  P.  12.    Greenland.    {Oill.) 

^hardt,  1.  c.  74;  Gill,  Proc.  U.  S.  Nat.  Mus.  1878,  218.) 

11.  H.  reinhardti  Ltitken. 

•ody  short-oval.  Cephalic  ray  §  length  of  head,  with  about  8  ton- 
es. Skin  sparsely  covered  with  thorn-like  prickles.  Depth  IJ. 
W;  P.  17.    Greenland.    (Oill.) 

.(ItkeD,  KoDg.  Dansk.  VidexiBk.  Selsk.  1878,  321 :  Corynolophus  reinhardti  Gill,  1.  c. 
> 

Family  CXXVL— MALTHID^. 

(The  Bat-fishes.) 
[ead  very  broad  and  depressed,  the  snout  more  or  less  elevated,  the 
dk  shl^  and  slender.  Mouth  not  large,  subterminal  or  inferior,  the 
er  jaw  included;  teeth  villiform  or  cardiform.  Gill-opcDings  very 
iD,  above  and  behind  the  axils  of  tbe  pectoral  fins.  Body  and  head 
ered  with  bony  tubercles  or  spines.  Spinous  dprsal  reduced  to  a 
lU  rostral  tentacle,  which  is  retractile  into  a  cavity  under  a  promi- 
t  process  on  the  forehead;  in  one  genus  the  rostral  tentacle  is  ob- 
(te;  soft  dorsal  and  anal  fins  small  and  short;  veutrals  well  devel- 
d;  pectoral  fin  well  developed,  its  base  strongly  angled,  with  long 
adobrachia  and  3  actinosts.  Branchiostegals  5;  no  pseudobranchise. 
lera  3;  species  about  10;  chiefly  American. 
^iMemUUi  part;  genera  MaJthe  and  Halieutva  Giinther,  iii,  200-205.) 

MNit^odaced;  teeth  on  jaws,  vomor,  and  palatines;  month  small. 

I  tentade  present Malthe,  473. 

»i«*qae;  disk  orhicnlar. 

I:  rottsal  tentacle  obsolete ;  teeth  on  vomer  and  palatines. 

Halibutichthys,  474. 
"entaole  present;  no  teeth  on  vomer  or  palatines. 

HALIEUTiBAi  475. 
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473.— MAI4THE  CaTier. 

Sea  Bats. 

(Cuvier,  R5^e  Animal,  ii,  1817:  type  Lophius  vesperiilw  L.) 

Body  8toati8h;  head  very  broad  and  depressed^  trian^ar  in 
the  forehead  elevated  and  produced.  Month  rather  sdialL  sab-inf 
villiform  teeth  in  bands,  on  jaws,  vomer,  and  palatines.  Skin  wit! 
ical,  bony  protuberances.  Dorsal  and  anal  fins  very  small;  rostei 
tacle  present,  retractile  into  a  cavity  under  a  bony  promineDce  c 
forehead;  ventrals  present,  I,  5,  well  separated.  No  air-bladde 
pyloric  coeca.  Coasts  of  America.  (/j-dkOr^y  a  name  of  some  soft-l 
fish.) 

1812.  RI.  vespertilio  (Linn.)  Cnv.—Batji^h. 

Pale  grayish  brown  above,  reddish  below.  Distance  betwee 
anterior  angles  of  orbits  much  less  than  that  between  the  pos 
angles;  forehead  produced  in  a  sub-conical  process,  which  is  vai 
in  length  but  longer  than  in  the  other  species,  about  Vo  of  total  lei 
rostral  groove  longer  than  broiul.  D.  4;  A.  4.  L.  6  inches.  At! 
coasts  of  America,  chiefly  southward. 

(Lophiutt  vcHpertilio  Linn.  Syst.  Nut.;  Giiuther,  iii,  200.) 

Siib-sp.  nasufa  (Cuv.  &  Val.)  J.  &  G. 

Dusky  above,  witli  round,  black  spots,  ed;L?ed  with  whitish.  R< 
proceSvS  short,  about  one-tbirteentli  of  the  length  of  the  Ixxly;  rav 
rostral  tentacle  higher  than  broad;  vent  behind  inid<lle  of  bmly:  ^ 
across  arms  about  half  length  of  body.  Head  2.  D.  4;  A.  4.  ^ 
Atlantic  coast  of  the  United  States. 

(Malthn'a  imnuta  and  noUita  Ciiv.  cV  Val.  xii,  452,  45^5:  Maltht:  notata  LiitkenXi 
Foren.  Videusk.  Meddels.  1805,  4.) 

1313.  HI.  cubifrpii^  Kidi. 

Rostral  cavity  somewhat  broader  than  high;  distance  between; 
rior  angles  of  orlnts  about  equal  to  that  between  the  i)osterioraD 
snout  not  produced  beyond  the  rostral  cavity,  but  with  a  cylind 
buttou-like  tubercle  slightly  contracted  at  base,  ])ointing  obliqndS 
wards  and  forwards;  caudal  peduncle  very  thick  and  heavy.  H«l 
width  across  arms  2.  D.  4;  A.  4.  Coa.st  of  Florida;  the  origiaal 
said  to  have  come  from  Labrador.  Reaches  a  length  of  mon  Hi 
foot. 

'Richards,  Faun.  Bor.-Ainer.  Fish.  p.  103;  Giintber,  iii,  203L) 
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474.  HAI^IErTICHTHTS  Poey. 
(Poey,  Proc.  Acad.  Nat.  Sci.  Phila.  1863,  89:  type  HalieuHehthife  reiUmlatue  Poey.) 

Disk  saborbicular,  about  as  long  as  the  rest  of  the  body  (includiug 
caudal  fin);  forehead  with  a  transverse  bony  ridge,  the  cavity  beneath 
it  being  without  a  tentacle;  mouth  rather  small,  inferior,  the  lower  jaw 
nearly  semicircular;  teeth  fine,  on  jaws  and  palate.  Dorsal  and  anal 
fins  with  four  rays  each.    (dXteurrj^,  fisher;  ^;f^t>T,  fish.) 

1314.  H.  aealeatas  (Mitch.)  Goode. 

Color  gray,  reticulated  with  blackish;  caudal  with  three  blackish 
bands.  Disk  longer  than  wide  and  somewhat  narrowed  anteriorly; 
ridges  armed  with  simple  spines;  five  bicuspid  spines  on  each  lateral 
margin  of  the  disk,  and  between  them  smaller,  simple  ones;  five  spines 
forming  a  pentagon  before  interorbital  area;  one  over  each  orbit,  and 
4  on  a  ridge  behind  each  orbit.  D.  4;  A.  4.  (Gill.)  Cuba  to  Southern 
Florida.  > 

(Lophiiu  aculeatwt  Mitch.  Amer.  Monthly  Mag.  ii,  325, 1818:  Halieutichihjfs  reticuJatui 
Poey  MSS.,  Gill,  Proc.  Acatl.  Nat.  Sci.  Phila.  1863,  91;  Goode,  Proc.  U.  8.  Nat.  Mus. 
ii,  109,  1879.) 

475.  HAIilEUT JBA  Cnvicr  &  Valenciennes. ' 

(Cnvier&  Valenciennes,  Hist.  Nat.  Poiss.  xii,  455, 1837:  type  Lophius  stellafus  Wahl.) 
Head  very  large,  broad,  depressed,  its  outline  nearly  circular;  cleft 
of  the  mouth  wide,  horizontal;  jaws  with  small  cardiform  teeth;  no 
teeth  on  vomer  or  palatines.  Skin  everywhere  covered  with  small,  stel- 
late spines.  Forehead  with  a  transverse  bony  ridge,  beneath  which  is 
a  tentacle,  retractile  into  a  cavity,  the  only  rudiment  of  the  spinous 
dorsal  fin;  soft  dorsal  and  anal  very  short,  far  back.  Gills  2 J,  the 
anterior  gill-arch  without  laminie.  Branchiostegals  5;  vertebra3  17. 
Warm  seas.    (dXieuT7i<;^  one  who  fishes.) 

1819.  II.  sentlcosa  Goode.  ^ 

Beddish  gray,  whitish  below.  Disk  orbicular,  nearly  as  broad  as 
long,  its  outlines  prolonged  on  each  side  in  a  strong  spine,  armed  at  tip 
with  a  group  of  spinelets;  skin  above  with  numerous  stout,  conical  stel- 
lated spines,  largest  posteriorly ;  a  marginal  series  of  close-set  spines, 
besides  5  to  7  on  each  carpal  peduncle;  outside  of  the  marginal  spines 
is  a  row  of  5  depressed,  knife-like  spines,  each  with  a  crown  of  three 
spinelets;  these  two  rows  of  marginal  8i)ines  coalescing  on  the  front 
edge  of  disk  forming  a  bristling  row,  pointing  in  different  direc- 
tions; small  stellate  prickles  in  the  interspaces  of  the  larger  spines 


(Tlie  Plectognaihs.) 

Scapala  suspended  to  the  craDium  by  a  posttemporal ;  prei 
asnally  coossified  with  the  maxillaries  beblDd,  and  the  den 
with  the  articalar;  pharyngeal  bones  distinct;  posttempora 
with  the  epiotic  and  undivided ;  interoperculam  a  slender  ro^ 
pharyngeals  laminar,  usually  vertical  and  transverse;  skin  ^ 
scales  or  covered  with  shields  or  spines,  sometimes  naked 
incompletely  ossified,  the  vertebrae  in  small  number;  ventr 
duced  to  a  single  spine  or  wanting;  air-bladder  without  pneuj 
This  group  is*  a  modified  offshoot  from  Acanth(^terif  its  ne 
tives  being  the  Chcetodontidce  and  the  Acantkuridas.  (^Acxro;, 
plaited;  pd^o?,  jaw.) 

(Plectognathi  Giinther,  viii,  207-320.) 

ANALYSIS  OF  FAMILIES  OF  PLECTOGNATHI. 

a.  Jaws  with  distinct  teeth. 
b.  Ventral  fins  obsolete. 
0.  Teeth  narrow;  body  with  an  immovable  carapace  of  heScagoni 

spinous  dorsal Osni^ 

€0.  Teeth  incisor-lil^e;  body  with  scales  or  movable  plates;  spinooa  dc 

Bal 
aa.  Jaws  each  modified  into  a  sort  of  beak,  withont  distinct  teeth ;  no  sp 

d.  Body  little  compressed;  vertical  fins  distinct Tkisodc 

dd.  Body  much%ompre8sed ;  vertical  fins  more  or  less  oonflnent  aro 

Obthaooi 

Tn mxr^y^T-rr        r\ a nrsTi  k  mTTT\  Tr% 
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t,  below  aiid  beliintl  the  eye.    Dorsal  fin  single,  short,  with- 

spiDe;   anal  8hort,  similar  to  dorsal;  eaiidal  muoded;  no  ventral 

as;  vertebnb  14,  the  aut^^rior  eloDjerate,  the  la^t  live  extj*einely  sbortj 

ribs.    Genera  two;  species  about  20;  chiefly  of  the  ti*opical  seas. 

*The  locomotiou  of  the  triinkHshes  is  very  i*eculiar.      The  propelb 

8g  foiice  is  exerted  by  the  dorsal  and  anal  fins,  whieh  have  a  half 

[>tuiy,  sculling  motion,  resembling  that  of  a  screw-i>ropeUer;  the  cau- 

il  ftn  acta  as  a  rudder,  save  when  it  Is  needed  for  iiTUtsnally  rapid 

swiuiming,  when  it  is  used  as  in  other  fishes;  the  chief  function  of  the 

ax>ad  pectorals  seems  to  be  that  of  forming  a  current  of  water  tlirough 

^lla,  thus  aiding  respiiation,  winch  would  otherwise  be  difficult  on 

^nnt  of  the  narrowness  and  inflexibility  of  the  branchial  apertures, 

Then  taken  from  the  water,  one  of  these  fishes  will  live  for  two  or 

^ree  hours,  all  the  time  solemnly  fanning  its  gills,  and  when  restored 

its  native  element  seems  none  the  worse  for  its  experience,  except 

that,  on  acconiit  of  the  air  absorbed,  it  c-annot  at  once  sink  to  the  bot- 

^^  {Ooode), 

^  (S^€rad4rrmi^  g^roup  O^trneiofitina,  Giinther,  viii,  255-26H,) 
CiU^pac^  fomiin^  a  eontinitous  brid'^e  bi^hind  aoal  tin;  ventral  surface  Tior  rari- 

OSTRACIUM,   475. 


47'e.— OgTRAClIhTi  LinniBU*. 

\p9iracion,  Artedi;  Lmnicus  Syit.  Nat.  x,  3;I0,  1758:  type  Oifradon  mbkua  Linuienii.) 

Tnink'fisheH  with  trigonal,  tetrag(»nal,  or  pt^nt agonal  (carapace,  the 

^cntral  surface  never  Carinated;  earapfice  chned  bt^hind  the  anal  fin, 

remperate  and  tix>pical  seas;  the  trigonal  species  confined  to  the  west- 

AtlauLic.    (d^rpaxfoi',  dimioutive  of  ^ffrpaxov^  any  hard  object,  like  the 

shell  of  a  mollusk,) 

m,  BcmIv  throe-ftngleil.     {jMciophr^$  SwaiuaoQ.) 
b.  No  aiipniocular  apiuti, 

i»ie*  O,  tri^Ofttim  LloD.— rfjiitX->A.  ^ 

UDiform  brown,  with  numerous  irregularly  grouper!  whitish  spots, 
osf  abundant  on  candal  iied uncle;  young  specimens  with  a  black 
blotch  on  sides  behind  gill  openings.  Body  three-angled;  no  spine 
L  l>efore  eyes.  Each  ventral  ridge  with  a  large,  flat  spine ;  dorsal  ridge 
^^jgh  and  sharply  compressed,  descending  rather  rapidly  forward  and 
^Hnding  op|»osite  ]»osterior  margin  of  orbit;  carapace  o]ien  bt^hind  the 
Pftorsal  fin.  Head  4  in  length:  height  of  sides  12.  D.  10;  A,  10.  West 
Indies;  occasional  on  our  coast  southward. 

(Linll«^ui^,  8y«t.  Nat.  x,  330,  175S;  Glintlier,  viii,  ^-JTifi;  Gooilf*,  Proo.  U.  8,  Nat,  Mas. 
XB79,  276:  Lattophr^B  irlgontf  Poey,  Mem.  KiHt.  Nut.  Cuba,  \'\,  Si^^^  \^\.> 
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sal  and  anal  each  ending  in  a  flat  spine;  under  side  of  es 

with  a  free  plate;  carapace  closed  behind  dorsal  fin.     B 

2^.    D.  10;  A.  10.    Tropical  parts  of  the  Atlantic;  coDun< 

southward. 

(Liiiufflus,  Syst.  Nat.  x,  331,  1758;  GUnther  viil,  257;  Goode,  Proc 
1^79,  278.) 

Family  CXXVIII.— BALISTIDJE. 

{The  Trigger-fishes.) 

Body  oblong,  or  ovate,  more  or  less  compressed,  coven 
scales  or  scutes  of  varying  structure,  the  scutes  not  formi 
Mouth  small,  terminal,  low;  jaws  short,  each  with  one  or 
separate  incisor-like  teeth ;  eye  near  the  occiput ;  preorbi 
Gill-openings  small,  slit-like,  above  or  in  front  of  the 
Dorsal  fins  two,  the  anterior  of  one  to  three  spines,  the  11 
est;  second  dorsid  remote  from  the  first,  of  many  soft  ra 
rounded  or  forked;  ventral  fins  wanting,  their  place  so 
pied  by  a  single  spine  at  the  end  of  the  very  lon^,  osi 
pubic  bone.  Genera  about  8;  species  about  100.  Cam 
inhabitants  of  the  warm  seas. 

(Balislida,  gronp  Balistinaf  GUnther,  viil,  211-255.) 
a.  Dorsal  spines  three ;  body  covered  with  thick  scales  or  plates.    ( 

aa.  Dorsal  snine  siucrle  or  followed  bv  a  mdiment:  skin  with  mini 
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Rw8  with  inciaor-liko  teeth,  usually  four  on  each  side,  in  each  jaw, 
'  Firnt  dorsal  of  thrive  spines,  the  anterior  of  which  in  much  the  largest 

(til©  third  mrely  iniuoto  or  obstdete);  seeoud  dorsal  and  anal  rather 
^loDg,  diuilar  to  each  other,  often  falcate  or  fihimeiitous  in  front;  caudal 
Ifiu  usually  rounded,  with  the  outer  rays  produced;  pelvic  bone  very 
[jon^%  with  a  blunt,  usually  movable  spine  at  it*s  end;  no  barbels; 
^branchioHtegalB  C;  vertd>ne  7  +  lU,    Species  very  numerous  in  the 

tropical  seas.    (/^axd>,  to  shooti) 

Im*  Cauilat  jii>«lniiele  compre84H!ll ;  t«*i^ili  white,  uiievt^n,  more  or  less  notched ;  ohoeks 

L  without  uakfd  sjtripL's;  larger  bony  plat^  IjL'Uiotl  utill-openittg, 

I        ft.  A  grtHJVi*  in  £rc»ut  of  thu  eyu;  Uil  without  »piace  or  tubercWs,    {Bali9te9,) 

19 IS.  B*  %elulus  L. 

Two  curved,  bluinh,  diirk-edf^ed  bauds  on  the  side  of  the  head,  the 
1  lower  from  the  aujjile  of  the  moulh  towards  the  throat,  tlie  upu'er  from 

ftl>ove  the  snout  to  the  rof>t  of  the  pectoral;  a  black  light'Cd^ed  line, 
I  Kimilarly  curved  below  the  eye;  seiveral  other  siraihir  Hoes  nuliatini; 

from  the  eye;  caudal  fin  margined  above  and  l>elow  with  bluish,  and 
,  with  an  intra-mar^inal  bluiNh  band;  dorsal  au<I  anal  tins  with  trans- 
I  verse  bluish  bauds;  young  with  somci  irregular  obli(]ue  black  lines  fol- 
I  lowing  the  row^s  of  Bcale^.  Scales  ou  head  much  snialler  and  more 
lerowded  than  those  on  body;  third  dorsal  spine  shorter  ami  weaker 
^thau  second;  caudal  fin  widely  forked,  the  lultes  lilamtMjtouH  and  about 
f  equah     Head  3;  depth  IJ.    D,  I11^2i>;  A.  27;  Lat,  1.  03.    Tropical  parts 

of  the  Atlantic;  occasional  on  our  coa^t, 
b    (Linn,  Sy»t.  Nat. ;  GUuther,  riii,  215,) 

1319.  B.  ca|»rjsciis  noielin.^ — L€aih{fr-jackft. 

Uniform  brownish;  secoud  dorsal  and  anal  chequered  or  marked 
with  interrupted  hin^itudiual  brown  lines;  caudal  mottled;  y<mng 
with  numerouH  small  darkbrown  dots.  Third  dorsal  spine  shorter  but 
utouter  than  the  secoud;  i»lates  on  head  similar  to  those  on  the  body; 
Cauflul  lobes  produced  in  the  adult;  soft  dorsal  hi^h,  its  longest  rays 
14  in  htrad.  Head  3^;  depth  IJ.  D.  lIl^liT;  A.  L'a;  Lat,  I  51  to  57 
(62  in  specimens  from  Italy);  about  33  sc:des  in  an  oblique  series  from 
[veot  npwartl  and  forward.  Warm  seas;  occasional  north waid;  com- 
mon on  our  Gulf  coast  and  in  the  Mediterrauean, 

(GtiK^liiii  Syst,  Nat,  i,  M71,  IT^ttj  GUntbi-r,  viii/ilT'  IhtiHffi^  fttliifhioau*  Dekay,  New 
J  York  Kaunas  Fish.  18I2»  3^1*. ) 

]a*ia.  It.  powou  Cope, 
Ashy  alx>ve,  pale  below;  sides  everywhere  with  series  of  lon^iludi* 
llj  oval  aziue  spots;  dorsal  and  anal  fins  marked  witli  smaUei:  blu.^ 
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spots.  Form  elevated,  profile  convex ;  scales  withoat  promineiit  spineft; 
two  or  three  scapular  plates;  first  dorsal  spine  rugose,  1|  io  muzzle; 
third  dorsal  spine  well  developed.  Head  3^  in  total  length;  depth  1); 
D.  III-26;  A.  22.  (Cape.)  Newport,  Rhode  Island;  a  doubtful  q[>ecies 
(probably  strayed  from  the  West  Indies). 

(Cope,  Proc.  Acad.  Nat.  Soi.  PhiU.  1870,  120.) 

478.— ]«IONA€AlVTHUS  Cnvier. 
(Cnvier,  R^gne  Animal,  ii,  1817:  type  Monaoanthus  chinenHa  Cuvier.) 

Body  short  and  deep,  very  strongly  compressed,  covered  with  minute, 
rough  scales.  Mouth  very  small ;  upper  jaw  with  a  double  series  of 
incisor-like  teeth,  usually  six  in  the  outer  and  four  in  the  inner  series; 
lower  jaw  with  about  six  incisors  in  a  single  series ;  teeth  connivent, 
unequal ;  gill-opening  a  small  slit,  shorter  than  the  eye,  nearly  vertical, 
below  tfie  posterior  part  of  the  eye,  and  just  in  front  of  u[)per  edge  of 
pectoral.  Dorsal  spine  large  or  small ;  second  dorsal  and  anal  fins  simi- 
lar to  each  other,  of  about  30  rays  each;  caudal  fin  moderate,  rounded; 
pelvic  bone  with  a  blunt  spine;  the  bone  connected  by  a  movable  flap 
of  varying  size;  side  of  tail  often  with  a  patch  of  spines,  especially  in 
the  males;  no  barbel.  Vertebrae  7  +  11  to  14.  Species  very  nomeroos 
in  warm  seas,     (/louoq,  one;  HxavOa,  spine.) 

a.  Ventral  spine  movable ;  dorsal  spine  with  retrorse  barbs. 

h.  Abdominal   flap   greatly  developed,  extending   beyond    the  ventral   spine. 
(Monacanihus,) 

1321.  m.  occidentalis  Giinther. 

Brownish,  mottled  with  lighter;  a  broad  brown  band  across  the 
middle  of  the  ventral  flap.  Scales  very  small,  without  median  crest 
Spines  becoming  longer  on  caudal  peduncle,  which  has  in  addition  2 
or  3  pairs  of  strong  spines  curved  forward,  these  prominent  only  in 
adults;  ventral  flap  longer  than  head,  about  J  length  of  body.  Scales 
on  ventral  flap  developed  as  flat  plates,  with  their  free  margins  pecti- 
nate. Snout  pointed,  the  upper  profile  concave.  Doi*sal  spine  strong, 
nearly  as  long  as  head,  armed  behind  with  2  rows  of  retrorse  barbs; 
ventral  spine  small,  rough.  Head  3J;  depth  IJ.  D.  1-30;  A.  30. 
West  Indies;  occasional  on  our  southern  coasts. 

(GUuther,  viii,  237.) 
ib.  Abdominal  flap  moderate,  not  extending  beyond  the  i>elvic  spine.    (StephanolepU^ 
Gill.) 

1322.  m.broccus  (Mitch.)  Dek.—i^'oo/-;i«A;  File-fiBk, 

Dull-greenish,   mottled    with    darker;    flns   oUvaceous,    somewhat 

•Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  18G1,  78:  type  Monaoaniku9  §et{fer  Bennett. 
(drj^cpScvoif  crown;  A.eirt5,  acale.) 
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Icbed.  Body  rather  deep.  Jaws  suLeqnal ;  eyes  large,  more  tliaa 
length  of  snout.  Gill  opening  about  as  long  as  eye,  8€*parate^  from 
tie  eye  by  an  interspace  nearly  equal  to  it«  length,  Anti^rior  profile 
lightly  concave.  Dorsal  spine  somewhat  shorter  than  snout,  inserted 
jjosterior  part  of  eye,  stout,  rough,  armed  behind  with  3  rows  of 
Btrorse  barbs.  Fiist  ray  of  8oft  doraal  said  to  be  sometimes  fihiment- 
is  (not  so  in  oui-  specimens);  pectorals  small.  Pelvic  bone  long,  end- 
ing in  a  short,  blunt,  movable  spine,  beyond  which  the  abdominal  llap 
loes  not  extend  J  length  of  free  edge  of  flap  when  expanded  not  greater 
^an  diameter  of  eye.  Scales  mijiute,  eadi  with  a  crest  of  about  3 
cklea,  those  on  caudal  peduncle  villouSj  those  ou  the  ventral  flap 
r,  elongate;  no  naked  areas;  no  recurved  spines  on  tail.  Head 
Sf;  depth  If,  D,  1-32;  A.  32.  L.  6  inches.  Cape  Cod  to  Tropiciil 
ijeas;  abundant  on  our  South  Atlantic  coast.  • 

(/?a/ij*f#«  htoccii/i  MiteL.  Traus.  Lit.  Sl  Pliil.  Soc.  i,  467,  1815:  Monamnihtu  broccug, 
Murhttitrttensiit^  and  fle/i/«r  Dek.  N.  Y.  Fjimiai  Fisih.  1842,  ii;i5-337:  Aionm.^nthuM  nut$' 
uMtttrtmit  StortT,  Fisli.  Mass.  -I*^:  Mouactinthna  wti/cr  (in  X'flrt)  Gilutlier,  viii,  240: 
fhanotrph  »eti/er  Gill.) 

IVI.  iiavidsaiii  Cope. 

[>wn,  with  5  lonpfitudiual  bands  with  pale  centres,  the  upper  and 

!)wer  forming  3  dark  blotches  at  the  base  of  dorsal  and  anal;   head 

unspotted;  caudal  with  a  brown  cross-band.    Scales  with  3  scutes  on 

common  base;  longer,  slender,  reeurv^i-d  spines  on  tail,  in  2  *»histers 

3  each;  sides  with  slender  scattered  fibtinents.     Dorsal  spiue  with 

■ong:  teeth,  it^s  height  ouehalf  depth  of  body*     I\dvic  plate  elongate, 

spinous  all  around.    Deplh2|.    D,  1-30;  A. 28.    Florida  Keef.    {Cope.) 

\  iCopCf  TnuiA.  Amer.  Phil.  8oc.  Phila.  xiv,  476,  1870.) 
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18^4.  Mm  s|>llaitatas  Coiie. 

Light-brown;  some  longitudinal  lines  just  below  the  dorsal  fln,  the 
bediaii  developing  a  dark  spot  below  the  middle  of  the  soft  dorsal* 
Scaled  each  supporting  a  pedicle,  whose  summit  divides  into  4  or  5  rad- 
iting  spines.  Body  elongate;  outline  of  tToiit  straight.  Dorsid  spine 
(>ng,  with  simple  teeth,  4|  in  length  of  body;  dorsal  and  anal  tins  me- 
Sally  elevated;  no  brush  or  spiues  on  caudal  pcduuele.  Pelvic  shield 
iougate,  spiTious  all  around,  the  movable  portion  present.  Depth  2^; 
).  1^2;  A.  31.  Gulf  of  Mexico.  (Cope,) 
ACopc,  Traos.  Amcr.  Phil.  Bov,  Fliila.  xiv,  476,  1870.) 
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aa.  Ventral  spine  fixed;  dorsal  spine  weakj  without  barbs;  abdominal  flap  moderate. 
(Cantherinea*  Swainson.) 

1325.  M.  polios  Banz. 

Coloration  variable,  generally  with  a  whitish  spot  behind  the  last 
dorsal  ray.  Body  moderately  elevated.  Snout  moderately  produced, 
with  the  upper  profile  slightly  concave.  Posterior  margin  of  eye  di- 
rectly above  axil.  Adults  with  two  pairs  of  strong  recurved  spines 
on  each  side  of  tail;  caudal  short.  Dorsal  spine  nearly  straight,  rather 
shorter  than  head,  without  barbs,  situated  above  the  front  of  eye.  Skin 
with  a  velvety  appearance;  the  scales  minute.  Depth  about  2.  D.  I- 
35;  A.  31.    {Ounther.)    Tropical  Seas,  north  to  Southern  Florida. 

(Ranzani,  Nov.  Comin.  Act.  Sci.  Inst.  Bonon.  y,  4, 1842:  f  Monacanfhu9  pardalU  Biip- 
pell,  N.  W.  Fish.  1855,  57:  Monacanthus pardalU  GUutber,  viii,  230.) 

479.— AI4UTERA  Cuvier, 

File-fiahes. 

(Cuvier,  Regne  Anim.  ed.  2,  ii,  829,  1829:  type  Baliates  monooeras  Osbeck.) 

Body  obloDg  or  rather  elongate,  strongly  compressed,  covered  with 
minute,  rough  scales.  Mouth  and  teeth  essentially  as  in  Monacan(ku$j 
but  the  lower  jaw  more  projecting,  so  that  the  lower  teeth  are  directed 
obliquely  upward  and  backward.  Gill-opeuing  an  oblique  slit,  longer 
than  eye,  situated  below  and  in  advance  of  eye,  its  posterior  end  be- 
hind ba^e  of  pectorals.  Pehic  bone  long,  falcate,  movable  under  the 
skill,  without  spine  at  its  ex%emity.  Dorsal  spine  small,  inserted  over 
the  eye,  rough,  but  without  barbs;  soft  dorsal  and  anal  long,  each  of 
36-50  rays;  caudal  fin  convex;  pectorals  small.  Species  numerous. 
(?a;.oyroc,  unwashcd.) 

1326.  A.  schcppffl  OValb.)  Goode. 

Dull-greenish,  marbled  with  lighter  and  darker;    lower  lip  dusky. 

Eye  small,  about  4  in  snout.    Gill  slit  nearly  twice  as  long  as  eye,  its 

upper  posterior  edge  nearlj^  under  the  middle  of  the  eye.    Pectoral  fins 

scarcely  half  longer  than  eye.    Dorsal  spine  slender;  dorsal  and  anal 

fins  low;  caudal  very  long  in  the  young,  becoming  shorter  in  the 

adult.     Scales  minute,  shagreen-like,  uniform  over  the  bo<ly.     Head 

3§  in  length;  depth  2J.    D.  1-36;  A.  38.    L.  16  inches.    Cape  Cod  to 

West  Indies;  abundant  southward. 

(Balitttes  schcejyjgH  Walbaum,  Artedi,  Pise.  1792,  461:  Balistea  aurantiacM  Mitchill, 
Trans.  Lit.  &  Phil.  Soc.  N.  Y.  i,  468,  1815(adnlt):  Alutera  cuspicauda  Dekay,  New 
York  Fauna,  Fish.  1842,  .338  (young):  Ceratacanthus  aurantiaeus  Gill  (adalt).) 


*  Swainson,  Class.  Fish.  etc.  ii,  327, 1839:  type  (JantheHnea  naautua  Swainaon:  BclU- 
tea  sandwidieMu  Q.  <&  G.   {HavBoif  ass;  ptv,  snout.)    {=zLiom4niaeantku»  etc  Bleeker.) 
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*a  (Osbeck)  Bleeker. 

^  itli  irregular  blue  spots  and  lines,  and  small,  round 

^  ly  velvety.    Body  oblong,  its  depth  equal  to  dis- 

*  '^rior  margin  of  orbit.     Snout  produced,  the 

^        ^  ^^^^  spine  very  feeble,  above  middle  of  orbit. 

^  ^flC  •  advance  of  orbit.     Pectoral  fin  inserted  below 

^  «^iite,  about  as  long  as  head;  dorsal  and  anal  low. 

^  .o;  A.  50.    (Gilnther.)    Tropical  seaa;  occasionally  north 

arolina. 

ues  9criptM  Osbeck,  Itin.  i,  144,  1771:  Monacanthus  scriptus  Gunther,  viii,  252.) 

Family  CXXIX.— TETRODONTIDiE. 

{The  Puffers.) 

ody  oblong  or  elongate,  usually  little  compressed,  and  sometimes 
'  broad;  belly  capable  of  great  inflation;  skin  scaleless,  usually 
B  or  less  prickly,  sometimes  with  srtrong  spines.  Teeth  in  each  jaw 
lly  confluent,  forming  a  sort  of  beak  which  in  each  jaw  is  some- 
«  divided  by  a  median  suture;  lips  full;  nostrils  various.  Fins  of 
rays  only;  dorsal  fin  posterior,  opposite  and  similar  to  the  anal; 
lal  flu  distinct;  no  ventral  fins;  pectoral  fin  short  and  broad,  its 
BT  rays  longest.  Pelvic  bone  undeveloped.  Gill-openings  small, 
d  in  front  of  the  pectorals;  air-bladder  present.  Genera  about  10 ; 
ied  80;  inhabiting  warm  seas;  noted  for  their  habit  of  filling  the 
lach  with  air.  When  inflated,  the  diameter  of  the  belly  is  often 
to*  than  the  length  of  the  body. 

Ifiiiiodojitet,  gronp  Tetrodontina  GiiDtber,  viii,  270-316.) 

>th  Jaws  divided  by  a  mediaD  sutare.    (  Tetrodontin<p, ) 
».  Nostril  on  each  side  a  siugle  tube,  with  two  opeiuDgs. 

c  Dorsal  and  anal  falcate,  of  12  to  15  rays  eacb Lagocephalus,  480. 

or.  Dorsal  and  anal  of  6  to  Srayncach Tetrodon,  461. 

lolh  jaws  entire,  without  median  suture.    ( Diodontincp. ) 

i.  Spines  very  small,  flexible,  bristle-like,  mostly  two-rooted. 

Tkichodiodox,  482. 

dd.  Spines  strong,  stiff,  erectile,  mostly  two-rooted Diodon,  483. 

ddd.  Spines  very  strong,  immovable,  mostly  three-rooted. 

Chilomycterus,  484, 

480.— liAGOCEPHAIiFS  Swainson. 

{Ga8iropky8u$  MUUer.) 

intoii,  CIms.  Fish.  etc.  1839,  328:  type  Tetrodon  lagocephalus  L.) 

Ddy  eomparatively  elongate;  skin  smooth  or  variously  prickly,  the 
Um  most  developed  on  the  abdomen;  abdomen  capable  of  very 


355  A.  31.    {Oiinther.)    Tropical  Seas,  north  to  Southem 

(Ranzani,  Nov.  Comrn.  Act.  Sci.  lust.  BoQon.  v,  4, 1842:  T  Afonacani 
XHill,  N.  W.  Fish.  1855,  57:  Monacanthus pardalU  GUutber,  viii,  230.) 

479.-AI4UTERA  Cuvier, 

File-Ji^hes. 

(Cuvier,  R^gne  Anim.  ed.  2,  ii,  829,  1829:  type  BalUte$  monocero9  Os' 
Body  oblong  or  rather  elongate,  strongly  compressed 
minute,  rough  scales.  Mouth  and  teeth  essentially  as  ic 
but  the  lower  jaw  more  projecting,  so  that  the  lower  teel 
obliquely  upward  and  backward.  Gill-opening  an  oblic 
than  eye,  situated  below  and  in  advance  of  eye,  its  po8 
hind  base  of  pectorals.  Pehic  bone  long,  falcate,  movt 
skin,  without  spine  at  its  ext|^mity.  Dorsal  spine  small 
the  eye,  rough,  but  without  barbs;  soft  dorsal  and  anai 
36-50  rays;  caudal  fin  convex;  pectorals  small.  Siieciea 
(f  aXouToq,  unwashed.) 

18d6.  A.  schcppffl  cWalb.)  Goode. 

Dull-greenish,  marbled  with  lighter  and  darker  j  I01 
Eye  small,  about  4  in  snout.  Gill-slit  nearly  twice  as  li 
upi>er  i)osterior  edge  nearly  under  the  middle  of  the  eje. 
scarcely  half  longer  than  eye.  Dorsal  spine  slender;  A 
fins  low:  caudal  verv  Ioujet  in  the  younir,  becominir  1 
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1S9V«  A.  scripta  (Osbeok)  Bleekcr. 

Head  and  body  with  irregalar  blue  spots  and  lines,  and  small,  round 
black  spots.  Skin  finely  velvety.  Body  oblong,  its  depth  equal  to  dis- 
tance from  snout  to  i)08terior  margin  of  orbit.  Snout  produced,  the 
upi)er  profile  concave.  Dorsal  spine  very  feeble,  above  middle  of  orbit. 
Part  of  gill-ox>ening  in  advance  of  orbit.  Pectoral  fin  inserted  below 
orbit;  caudal  elongate,  about  as  long  as  head;  dorsal  and  anal  low. 
Depth  3.  D.  46;  A.  60.  (Ounther.)  Tropical  seas;  occasionally  north 
to  South  Carolina. 

{Baliaies  scripitu  Oabeck,  ItiD.  i,  144,  1771:  Monacanthtis  soriptus  GUnther,  viii,  352.) 

Family  CXXIX.— TETRODONTIDiE. 

(The  Puffers.) 

Body  oblong  or  elongate,  usually  little  compressed,  and  sometimes 
very  broad;  belly  capable  of  great  inflation;  skin  scaleless,  usually 
more  or  less  prickly,  sometimes  with  strong  spines.  Teeth  in  each  jaw 
wholly  confluent,  forming  a  sort  of  beak  which  in  each  jaw  is  some- 
times divided  by  a  me<lian  suture;  lips  full;  nostrils  various.  Fins  of 
soft  rays  only ;  dorsal  fin  posterior,  opposite  and  similar  to  the  anal; 
caudal  fin  distinct;  no  ventral  fins;  pectoral  fin  short  and  broad,  its 
upper  rays  longest.  Pelvic  bone  undeveloped.  Gill-openings  small, 
close  in  front  of  the  pectorals;  air-bladder  present.  Genera  about  10; 
si)ecies  80;  inhabiting  warm  seas;  noted  for  their  habit  of  filling  the 
stomach  with  air.  When  inflated,  the  diameter  of  the  belly  is  often 
^ater  than  the  length  of  the  body. 

{Ggmnadontes,  group  TetrodonHna  Giiutber,  viii,  270-316.) 

^  Both  Jaws  divided  by  a  median  sutare.     (  Tetrodontina.) 
h.  Nostril  on  each  side  a  single  tube,  with  two  openings. 

c.  Dorsal  and  anal  falcate,  of  12  to  15  rays  each Laoocephalits,  480. 

oc.  Dorsal  and  anal  of  6  to  8  rays  each Tetrodon,  481. 

«a.  Bolh  jaws  entire,  without  median  suture.     ( Diodontincp, ) 

d.  Spines  very  small,  flexible,  bristle-like,  mostly  two-rooted. 

Trichodiodon,  482. 

dd.  Spines  strong,  stiff,  erectile,  mostly  two-rooted Diodon,  483. 

ddd.  Spines  very  strong,  immovable,  mostly  three-rooted. 

Chilomycterus,  484, 

480«— I4AGOCEPHAI4US  Swainson. 
{Ga8iropky8U9  MUUer.) 
(Bwainscm,  CIms.  Fish.  etc.  1839,  328:  type  Tetrodon  lagocepkalus  L.) 

Body  comparatively  elongate;  skin  smooth  or  variously  prickly,  the 
^ekles  moat  developed  on  the  abdomen;  abdomen  capable  of  very 
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great  inflation.  Dorsal  and  anal  fins  ndicr  longy  lUeate,  of  12  to  li 
rays  each;  caadal  Innate-  A  singte  nasal  tobe  on  each  ride  witktio 
openings  near  its  tip.  Jaws  each  with  median  aoloie.  Lower  sided 
tail  with  a  fold,    (ao^oc,  hare;  zcv^oii^,  head,  firotn  the  indaor  teeth). 

182§.  L.  l«Fiffat«S  (Linn.)  GUL— Tnter;  SmooU  Fmfkr. 

Olive  green  above,  sides  and  below  silvery  white.  Body  doDgtt 
the  tail  slender.  Back  and  sides  smooth;  belly  prickly,  the  spiM 
region  oblong,  extending  from  the  throat  backwards  nearly  to  the  tb 
and  on  sides  nearly  as  high  as  base  of  pectoral  fins;  spines  compn 
tively  large,  three-rooted,  well  separated  and  with  no  smaller  ODCiii 
termixed.  Eye  large,  silvery,  2  in  snoat,  1^  in  the  flat  interorbio 
space.  Gill-oi)ening  midway  between  snoat  and  front  of  dorsal  Do 
sal  and  anal  fins  large  and  falcate,  the  last  rays  rapidly  shortecf^ 
height  of  dorsal  If  in  head;  caadal  fin  Innate,  the  longest  ray  1}  i 
head;  fold  of  skin  on  sides  of  tail  very  distinct,  ridge-like.  Held  3 
D.  14;  depth  4^.    A.  12.    Tropical  seas,  north  to  Cape  Cod. 

(Tetrodon  ItnigatM  L.  Syst.  Nat.  i,  411:  Teirod&n  lavigmimt  GOnther,  tiu,  S74.) 

4§1.— TETBODOM  *  Linnasas. 

(Tetrodofij  Leisomua  and  Cirrhisomus  Swainson:  CheiUckthys  Miiller:  Anchitommi  Riot 
(Tetraodon  Liuujeus,  Syst.  Nat. :  type  Tetr<wdon  testudineus  L.) 

Body  oblong,  usually  little  elongate;  8kin  variously  prickly  or  smo(»t 
sometimes  with  cirri.  A  single  nasal  tube  on  each  side,  with  two  ope 
ings  near  its  tip.  Dorsal  and  anal  fins  short,  little  falcate,  of  G  to  sn; 
each;  caudal  truncate  or  rounded.  Jaws  each  with  median  sutiu 
Species  numerous,  in  warm  seas.     ('£T/?a,  four;  c/owv,  tooth.) 

a.  Tail  without  fold  below. 
b.  Skill  almost  siuootb. 

1339.  T.  politus  Girard. 

Brown,  with  very  numerous  small,  round,  dark  spots  al)ove;  nsnal 
pale  curved  cross-bars  present,  in  the  form  of  concentric  rings,  one* 
middle  of  back  in  front  of  dorsal,  inclosing  a  dark  area,  another  si 
rounding  this,  the  remainder  appearing  as  bars,  anteriorly  ninnii 
downward  and  backward,  posteriorly  downward  and  forwani.  Sfc 
smooth;  spines  rudimentary  or  obsolete,  on   belly  only,  imbedded 


iest  8ub<liviHion  of  the  genus  Ttirodon  seems  to  l»e  that  made  by  i 
one  LiuDUian  species  {teatudineus)  is  retained  m  the  gvoiis  bj8« 
)  which  it  belongs  contains  numerous  speciea,  and  may  wall  nllii^ 
rio  name.    The  value  of  the  snbdivisions  ia  doabtfol,  boi  Ibiy  MQtI 
the  present  at  least. 
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wrinkles  of  the  skin;  no  caudal  foltl;  nasal  tentacles  distinctly  per* 
Torate.     Int^roibitul  area  flat;  sides  without  eim.    Head  3;  depth  4J. 
|I>.  7;  A.  6.    San  Diego  to  Panama;  very  oommou  southward. 

{Trtrodon  jtolUus  Girard,  U.  8.  Poc,  R.  R.  Surv*  Fish,  1858,  340;  Tutrodon  poUtui 
Oiiiither,  viii,  281.) 

hh,  Bkin  pricldyf  more  or  le«a, 

■  Dark  brown  above^  marbled  with  lighter }  sides  to  below  pectoral 
Bfins  ^'ellowish  brown,  marked  with  manj'  round  dark  sjiots;  belly  and 
Hfina  iminacnlate;  back,  from  interorbital  region  nearly  to  base  of  dorsal 

■  fln^  axOs  of  pectoral  and  belly  nearly  to  vent  covered  witli  minute, 
Bimbedded  spines.    Snoutj  sides,  and  tail  naked;  snout  rather  produced, 

the  eye  being  nearer  the  root  of  pectoral  than  tip  of  snout.  Interorb- 
ital  area  generally  concave;  sides  souictiines  with  cirri;  length  of  caii- 
dal  equal  to  ita  distance  from  dorsal.      Head  3.     D.  8;  A.  0.     West 

■  Indies;  occasional  on  our  coasts. 

^^^^Tfirtfdon  tc^tudiitru^  Lmn.  Amr^u.  Acad,  i,  SOd,  &Dd Sjrit.  Nail,  W9i  Teirodon  ItBlu- 

B331*  T*speiifflerl  Bloch, 

I  Dark  brown  above  and  on  sides  to  base  of  pectoral  fins ;  sides  below 
H^^ellowish,  with  a  series  of  about  twelve  round  dark-brown  blotches 
g<^l)ont  as  broml  as  eye;  belly  white;  caudal  fin  with  a  brown  bar  at  its 

■  "^ane  and  a  bix>ader  one  at  it^s  margin.  A  patch  of  minnt*^  spines  from 
^he  occipnt  half-way  to  the  dorsal  fin;  belly  spiuous  to  near  the  vent; 
S^eadf  tail,  and  most  of  sides  smooth ;  sides  nsnally  with  numerous 

Bft^mall  cirri.    Snout  produt:ed,  the  eye  nearer  root  of  peetoral  than  tip 
K^f  snout.     He^id  compressed,  narrow;  iutcrorbital  space  slightly  con - 
B^^^^v^f  very  narrow,  about  half  as  broad  as  eye.     Head  3,    D,  7^  A.  6. 
"^^"est  Indies;  occasional  on  our  coast. 
K        {Teirodon  wpen^hri  Bloch,  Annil.  Finohe.  i,  135:  Tetrodon  spengleri  Gtlother,  riii,  S!84: 

^M^»3«»  T.  ttirirfdu^  yiiii'h.— Puffer;  SwtU  Toad;  BUwer, 
I  Olivaceona  above,  marbled  with -black;  belly  light  orange;  sides  of 
"^^^ody  and  tail  with  narrow  irregnlar  black  crossbars;  an  inky  blotch 
^iMow  and  behind  pectoral  fin;  fins  plain.  Body  about  as  wide  as  deep 
—  '^rben  not  inflated;  interorbital  space  slightly  concave;  iH*ofile  not  very 
H  «t^p,  depressed  in  front  of  the  eyes.  Caudal  peduncle,  lips,  and  bases 
H  of  floa  smooth;  skin  everywhere  else  rough  with  small  three-rooted 
~   spirals,  which  are  largest  on  the  back  and  belly.     No  cirri.     Eyes 


; 


vent;  dorsal  region  from  a  little  behind  the  nares  to  abc 
the  pectoral  fins  spinous ;  spines  on  the  head  long,  clos 
bristles ;  caudal  tin  truncate,  with  prominent  points.  H 
length ;  eye  3 J  in  length  of  head.  D.  85  A.  7.  (Cope.)  1^ 
Island. 
{Tetraodon  irichocephahis  Cope,  Proc.  Ac.  Nat.  Sci.  Phila.^1870, 120. 

4§3.— TRICHODIODO!f  Bleeker. 
Hairy  Box-fishes. 

(Bleeker,  Atl.  Ich.  Gyranodontes,  49:  type  Diodon pilosn»  Mitch.) 

Body  oblong,  little  depressed ;  na^al  tentacle  present;  c 
tions  very  small,  each  with  a  j)air  of  lateral  roots,  and  ea 
in  a  fine  flexible,  bristle-like  spine,    [rpixiov^  hair;  ded^cvv. 

1334.  T.  pilosns  (Mitch.)  Bleeker. 

Brownish  above,  ashy  below;  spines  of  a  metallic  gold< 

and  back  with  a  few  oblong  blackish-brown  spots.    Body  c 

the  skin  entirely  spinous,  except  a  small  space  aroand  t 

eyes  and  another  on  caudal  peduncle.    D.  12 ;  A.  14.    (J 

Atlantic;  rare;  said  to  reach  a  large  size. 

{Diodon  pilomiH  Mit«h.  Trans.  Lit.  &  Phil.  80c.  N.  Y.  i,  471, 1815:  . 
kay,  New  York  Fauna,  Fishes,  3;^;  GUnther,  viii,  316.) 


4§3.— DIODON  LimuDmu 
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1335*  D.  brstHx  L. 

[}ack^  sides,  and  ftns  with  oumerocis  small,  round  blackisb  f«potB. 
Spines  strong,  dilated  at  the  base,  with  n  pair  of  basal  grooves;  iwst- 
fjectoral  spioes  tbt}  lou«^*8t,  about  as  long  as  the  pectoral  fin,  those  of 
the  posti^nor  part  i»f  the  biR'k  and  tail  sliort  and  broad,  three-rooted 
and  therefore  not  erectile;  upper  and  lower  part  of  tlie  tail  with  t\\x> 
or  three  pairs  of  three-rooted,  immovable,  recumbent  ftpine.s;  frontal 
I  spines  oioderate.  Ht*inl  3j  depth  3i.  D.  13;  A.  13.  In  all  tropical 
I  fieas»  north  to  Lower  Caltfoisia  antl  Florirla,    L,  about  3  feet. 

(L.  8>»L  Nat.;  GilT»ther»  vjii^  30tj;  I  Diothtn  spirtOfimtimvs  Giinther,  viii,  iiO?.) 
1990*  H.  itavetiiinaculatus  Cnvicr.  ^ 

Olivaceous,  varitmsly  spi^tted,  usually  a  broad  blackish  brown  band 
I  between  orhit^i,  extending  downward  behind  the  eye;  a  second  parallel 
[  to  it  across  the  nape;  a  lar^e  transverse  sitbtriangnlar  spot  in  middle 
of  biU'.k  ;  a  kidne^-shai^ed  spot  above  pectoral;  all  tliese  s|iots  nsuiiUy 
fmle  edged;  back  and  sides  with  small  bla<*.k  s|»ots.    Spines  varying  in 
I  length;  upper  part  *»f  tail  without  ossiticatious,  but  a  pirir  of  spines 
I  lying  along-side,  Iheir  base  on  tlie  side  of  tlie  dorsal;  some  tentacles 
muully  present  above  eye  and  on  throat,  abdomen,  and  back;  14  to  11) 
trauBverse  series  of  spines  between  snout  and  dorsjih    Tropical  sesis, 
[  north  to  San  Diego, 

I       (**//iW<?ii  fnehvk^'*  Lnci^poilc,  ij,  13;   Diodon  novrmmacuhitH^,  nr^mnfnlatu9.  quadnmnc- 

[  ntaiHB,  atifl  mulVimm ttlaUt«i  Ciivhm',  M^ru.  Mnw.  WinX.  Naf.  \\\  131*,  i:i7»  |H18;    Dmdon 

^iculaius  GliDtli«?r,  viii,  liifti  Dmion  tnuputattiti  Streets,  Bull.  U.  S.  Ki4t,  Una,  vii,  4H,) 

4M*-rniLO]VI¥rTERr!i  BUmm, 

tUlhntn  {VhilomtfeleW,  Rovnc  Zm>L  l»?4(],  140);  Kaup,  Wiegm.  Archiv,  1855,  2:t2:  typo 
JHiydon  rjeometnctm  Bliifb  Sc  Seliii.) 

I  T^ody  broad,  depressed,  moderately  inflatable.  Dermal  spines  short, 
•tnnt,  immovaide,  trisin^rnhir,  each  witli  tliree  rot>ts;  nasul  tube  simple, 
^'ith  two  hiteral  openings;  eaudal  prdunclc  short;  tins  small,  ibrmed 
Mi  in  IModon;  jaws  without  median  suture,  (/eF/o^,  lip;  fioxifp^  nose. 
i  Marines  non  closes  an  sonimet,  niaia  cliacune  aynnt  Tapparence  de 
it*ux  tevres,  on  form^e  de  ileux  tentwndes  reunis  h  la  buse.^) 

k^3t.  C  «pc*ometrlrU!ii  (Bloeli  Sc  Scliiu)  Ki\np,—Rahhil-jhh  ;  StceU  Toad, 

Cireenish;  belly  pale;  a  round,  black,  ocellateil  spot  almve  pectorals, 
P«>1  m  large  as  eye,  a  larger  one  behind  pectorals,  another  at  base  of 
P^^nsal,  with  a  smailer  one  below  it;  back  and  sides  with  pamllel  black 
ptnpe«  of  uniform  width  about  a^  wide  as  the  interspaces,  those  on  the 
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root  of  each  spiue  little  11'  any  larger  than  tlie  others, 
deeper  than  long,  the  margin  undulate,  the  upper  lobe  k 
2 J ;  depth  3.    D.  12 ;  A.  10 ;  L.  G  inches.    Massachusetts  tc 
very  abundant  southward. 

(Dtodoit  geomelricus  Bloch  &,  Schneider,  1801,  513:  Diodam  w^cmlQ 
trans.  Lit.  &  PhU.  Soc.  N.  Y.  i,  470,  1815;  GUnther,  viii,  310.) 

Subsp.  (f)  fkillg^nosas  (Dek.)  Goode  &  Bean. 

Dark  brownish  olive  above,  with  wavy  dusky  lines;  \m 
bases  of  its  spines  bright  orange.  Entire  body  covert 
three-rooted  spines,  which  are  very  numerous  and  close- 
on  the  belly;  spines  of  the  belly  as  large  or  even  larger 
back;  not  imbedded.  D.  12;  A.  10.  Atlantic  coast,  tt 
southward;  not  common;  probably  a  young  form  of  the  ] 

(Diodon  fuUginosus  Dekay,  New  York  Faana,  Fish.  3i4.) 


Family  CXXX.— ORTHAGORISCID. 

{The  Head-fishes.) 

Body  more  or  less  short  and  deep,  compressed,  tnmci 
that  there  is  no  caudal  peduncle.  Skin  rough,  nakedy  s 
sellated.  Mouth  very  small,  terminal;  teeth  completely  i 
jaw,  forming  a  bony  beak  without  median  suture,  as  in  Di 
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A.  Skin  thin,  iirtneit  with  atont  spines;  Tertieal  fins  not  confloont;  hotly^  deeper  tlmn 

Ion gXAfo?rtciiiil/M »«).♦..- ,. »., ..,-,. MoLACAXTura,  485. 

§d*  Skiti  thick,  gmmilar  or  tesacUated;  vertical  fkns  falcate,  continent  behind*    (Ot' 

ft.  Body  not  twim  a«  long  as  deep;  skin  without  hexagonal  plat«i0... .  ..MotA>  4@(i. 


48^.— MOL.ACAMTHIJS  Swainflon. 

{PutUma  Nardo:  Acantho9Qma  Dekay.) 

(8wain9<m»  Class.  FibIi.  ptc.  ii,  329, 1839:  type  DUfdon  malu  V&Wbs— Molacantltm paltoH 
Sw.  ^ Diodon  nmnmniaris  Walb* ) 

Body  8iiborbicnlar,  niueU  compro^sed,  deeper  tban  long,  covered  by 
a  thin  8nvi3ry  »kir»  *>u  whieli  are  inauy  stnnjfj  spiues.  IkjrRal  and  anal 
fins  hijrh  and  i»hort,  not  coiifluiiDt,  the  apiece  oii  the  tail  between  them 
occupied  by  a  n:»w  of  small  spines;  pectorals  moderate.  These  smalt 
t)8lie8  have  l>ec*n  geuerully  considered  as  the  young  of  Mola.  The  fact 
that  Ihey  are  not  80  was  first  conclu8J%'ely  shown  by  Prof.  Putnam  (Am. 
Xat,  Dec.  1S70}.  The  8|*eeies  inhabit  the  open  seas.  (Mula^  am^Oa^ 
<»Iiine.) 

IMS*  IVf.  nnnimiil»ri9(WulK>Ciilt. 

Olive  bniwn  above ^  side^  and  below  iridescent  silvery.    Body  verti- 

lly  ova!,  higher  than  long;  spinea*  on  body  scattered,  striatetl  on  sides, 

li'Oil  mon*  than  half  length,  which  is  little  more  than  %  depth.    D-  25, 

[iBtkay.)     Atlaiitic  Oceau;  rat>^»  nu  oor  coast.     L.  about  2  inrhes, 

J^DMon  nmmmnlatU  Wiilli,^nm,  Artedi,  Pise.  179-2,  CMM  Acanthommn  rurina^mm^^ 
f,  Kew  Ifork  FaniiA,  Fi»b.  aiW):  MitUic4inth«4  p(t(ta»i  Putnam,  1.  e.) 


4§ll*— MOLA  Citvter. 

(Orthaffon§et^  Blocb  Jk  Sebm'ider.) 

nviw',  lA^om  tVAniit.  Comp.  1800  (fidf  GUl)t   type  Orikoiorkmu  HN^a  Bloch  A 
8<'luiijidi^r=:  ,l/f>/if  rotunda  Cuvicr.) 

Body  ovate,  strongly  oompn^ssed,  covered  with  a  thtck^  rough,  leath- 

f,  elastie  skjn,  wfiirh  is  without  bony  plati*s.     Profllfe  fornung  a  pro- 

Jting  tiejijhy  nos«  above  the  moutlu     Dorsal  fin  beginning  not  f\ir  be- 

•itid  jK»cttirals,  short  and  high,  falcate,  confluent  with  the  anal  arounil 
ie  tiifl;  no  large  siPines  on  the  liody.     Clumsy  fishes,  found  in  moHt 

"tirm  seas,  rea<thing  a  great  size^     (Latin  vi^Uty  a  mUlstoiie*) 

^  9S0»  jn.  roiQiida  CitwSttH'ph:  Bcai-Ji$k;  MoUt. 

Darkgmy;  sicUs  grnyish  hrowu,  with  silvery  reflections;  l»elly  dusky; 
^  broad  blacki^li  bar  running  niong  the.ba^es  of  tb^doc^l,  caudal,  and 
Bull.  Kat.  Mu8,  No.  IG 55 
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aaal  fins.  Dorsal  aii4  anal  fins  Iiigli  in  fron^  rapidly  decreased  hm 
"wards;  caodal  flu  low,  aiid  with  a  wavy  otitltae.  Depth  alwaja  ma 
than  half  length,  and  in  the  yoimg  tbe  vertieal  diameter  exceeding  tl 
longitndinaL  Form  vttrjlng  mach  with  age,  the  body  becoming  mg 
elongate,  the  flns  comparatively  shorter,  the  eye  much  amaUer,  aai 
hnmp  being  developed  above  the  mouth,  topped  by  an  osseous  tnbenl 
Head  3;  depth  If.  DilT;  A.  16.  Pelagic,  liihabttiug  mo^t  teinpfij 
and  tropteal  seas,  swimming  slowly  al>onfc  near  the  8iirfsi4.*<^; 
norOiward  to  Gape  God  and  Point  Ooracepcion.  It  re^c^hes  i 
abottt  500  ponnds. 

Orlftff^oHfOM  mim  Stonr,  FUku  Mass.  420  ■,  firthmftwi^m  4imaU»  JLjf^  Fta&  Q 
▲end.  N«t  Sol.  iiy  SI,  f:  5i:  "Moit^  ivlwida  UaTmr,  kxm.")  ^ 


teinpfij 


^_JB 


ADDEIJDA  ET  CORRIGENDA. 

Page  3  (57).  Brancblostoma  laaceolatam. 

To  the  syuonymy  of  species  No.  1,  add: 
i^*Zimax  lanoeolutua  Pallas,  Spicilegia  Zool.  x,  19,  about  1770.") 
Until  the  Lancelets  are  more  fully  compared,  neither  our  Atlantic 

Dor  our  Pacific  coast  form  can  be  distin^ished  from  the  European 

species. 

Page  5.    Instead  of  Bdellostoma  read: 
S.  Pollstotrema  Gill. 

The  generic  name  ffeptatrema  Dumdril  (Cuvier,  R^gne  Anim.)  has 
priority  over  BdeUostoma  Miiller.    Species  3  may  be  named — 

S.  P.  StOUtI  (Lockinffton)  J.  &  G. 

The  identity  of  this  species,  thus  far  known  only  from  the  coast  of 
California  firom  Santa  Barbara  northward,  with  the  Chilian  H.  domheyi 
la  doabtfuL  The  description,  on  page  57,  is  taken  from  California  speci- 
mena.  The  genus  Polistotrema  Gill  (Proc.  XT.  S.  Nat.  Mus.  1880,  30)  is 
distinguished  by  the  presence  of  11  to  14  gill-openings  insteail  of  6  or  7, 
the  base  of  the  tongue  being  between  the  seventh  and  eighth  (not  an- 
terior)  pair  of  branchisB. 

Page  7.  A  better  generic  arrangement  of  our  Lampreys  than  that 
given  in  the  text  would  be  as  follows  (omitting  the  character  of  the 
diriBion  of  the  dorsal  fin,  which  is  subject  to  much  individual  varia- 
tion): 

a.  MaxiTlary  tooth  single,  crescent-shaped,  with  a  onsp  at  each  end. 

.    h.  Lingual  teeth  pectinate 4.  Entosphbnus*  GilL 

hb*  Lingual  teeth  obscurely  tricuspidate 5.  'Ammooetes  t  Dum^ril. 

mtu  MaxiUary  tooth  of  2  or  3  pointed  cusps  close  together;  lingual  teeth  pectinate. 

6.   PSTROBfTZONt  If 

'     ^ BpMim  B.  tridaiUihM  (Gairdn.)  Gill. 

Aliidliig  £«flyicffa  Gray.    Species  A,  plumhem  (Ayres)  Bean:  A.  amrtM9  Bean:  A, 
Vi^.)  Jor.:  4  appehdUx  (Dek.)  J.  it,  G. 

k  Grd.    Species  P.  argtnt9U9  Kirt. :  P.  caatonetM  (Grd.)  Bean: 
•t  Wilder. 

8G7 
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Pa«;:e  7.  Tbe  geims  4  (a)  Entosphenus  sbould  probably  be  ndmitied, 
and  its  species  should  be — 
4.  E.  fridentlltiw  (Gairdner)  GilK  I 

It  ranges  from  Monterey  to  Vancouver's  Island^  and  Kos*  ^^5^  atul 
"O'^  are  not  distinct  from  it  ■ 

On  page  8^  after  Ammacottes pUimbeuBf  add:  1 

7  {b),  A.  aureus  Bean* 

Plnmbeous  above,  g^olden  yellow  below;  under  side  of  head  and  neck^ 
silvery.  Mjixillary  tooth  single^  bicuspid;  maudibulary  with  7  C09p£L^ 
the  outer  largest.  Head  shorter  than  chest;  distance  ftom  eye  to  fi^!*^ . 
dorsiil  thrice  base  of  first  dorsal;  base  of  second  dorsal  twice  as  loti^ 
as  that  of  first,  the  fln  twice  as  high;  interspace  between  dorsals 
leugth  of  head;  tail  (from  vent)  4  in  total  length*  Head  lOJ  (5J  i  ^ 
distance  to  first  dorsal)*  L«  15  inches.  Yukon  River^  Alaska;  abni^ 
dant.     (Bean.)  | 

^{AfntmnmieB  aureHs  BeaD,  Pi-oc.  IT.  8.  Nnt^  Mas,  Iv^  1831,  ISH:  t  Peitomywm  marm ■  ^ 
^mmtachalicua  Pittlos,  Zoogr.  HoHBo-Amiut.  iii^  181 1.)  m 

On  page  D,  after  Ammoewtes  nigeTy  add:  I 

§  \h),  A.  appendix  (Dokay)  GilL  I 

Dusky  brown,  sometimes  tinged  with  blnish;  fins  pale  amber.  -J 
ring  of  irregularly-shaped  corneous  processes  within  tlie  rrioiitht  and 
lar^re  isolated  double  tooth  of  the  same  texture  on  the  inferior  ijorlic 
of  tlie  mouth.  Origin  of  dorsal  in  ad\'ance  of  middle  of  bo<ly  (behii^^* 
middle  in  A.  niger).  Vent  near  posterior  third  of  boily.  Anal  papillT^^* 
</'iiI>j>endix^')  conspicuous  in  males  in  spririg.  8tn*ftms  of  New  Tor- — '\ 
and  Soothern  New  England.  (Dekatf.)  Not  lately  recognized,  but  a^0P| 
parently  difieriog  from  A,  niger  in  the  less  posterior  dors:il. 

(Petromffgon  appendix  D^kayt  Now  York  Fauna,  Fish.  1S42,  381:  Jmmoartt9  ttftimtm^  J^ 
r>Hkav,  1,  <3,  383;  larva.  Of  the  remaining  apecieii  dwwirihed  br  i>ektiv.  Ammftrat  — ^ 
Inctitor  Lo  Suoar,  1.  c.  383,  bcpqis  to  be  the  larvii  of  Prfromtf^m  manum^  acid  P.  tamt^^^ 
ttmi  h^  Saeur  MSS.  1.  o.  862,  hs  probab]3r  Petrom^Mon  argenUrus,)  ^M 

Page  10.  Peiramyz&n  ca^taneus  has  been  lately  received  from  Lou— ^^ 
^iana.  It  is  considered  a  valid  species  by  Dr.  Bean,  as  is  alt»o  1^  '  ^^ 
P,  himuo  (Grd,]  Bean*     Both  these  species  have  tht?  maxillMr^  t.  - 

tricuspid,  not  bicu8pi<l  as  in  P.  argenteuM.  H 

Page  11.  The  mfindlbulary  teeth  in  Peiromyson  mannm  are  nsaal^B^I 
7  in  number*  The  plates  of  the  anterior  bnguat  pair  an!)  confluent,  ax^^M 
not  their  serrations  as  stated  in  the  text  ^H 
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sejf 


r        Pttgo  11,  Itijitead  of  T.  ntQrimm  Le  Sueur,  readi 
M3*  P*  murinus,  «ubsp.  dorftiaias  Wilder,  sp.  hot.  1 

I  Thr  "'Petromifzon  nt^rieflw^"  of  tbe  Atlantic  coast  streams  seems  to 
tp^  the  young  of  I\  marinns.  The  Cajupa  Luke  Lamprey  described  in 
t;i^e  text  ou  page  11  i«  apjmreiitly  a  distinct  8uli8i>eciei*,  differiug  fi*om 

I.F*,  marmu«  in  the  longer  head  (snout  IJ  in  chest;  head  half  longer 
t^lAun  chest;  in  P,  marinuH  snout  IJ  in  chest;  head  one-third  longer  than 
clieiit);  mandilniliiry  teeth  usually  8  or  9,  Malts  with  th€  back  before 
^€>rml  Jin  compreMSvd  in  a  lonff,  Jianl^  fieshy  ritlge.  Interspace  between 
ilorsals  variable  in  lengthy  shortest  in  males,  |  to  {   base  of  tirst. 

I  Tail  33  in  length.    Coloration  of  P.  marinusj  and  size  not  much  less. 

■^.bundant  in  Cayuga  Liike,  New  York;  not  yet  observed  elsewher 

BVlie  diflVTcnces  above  noted  are  not  very  constant. 

I         < Wilder  MSS. :  Petromifsoii  mtfricaHt  J.  ^  G.,  pagts  11  of  thia  work. ) 

Page  14.  Under  Evhinorkinu^  the  reference 
(BlnitiviUe,  Bull.  BcL  PliUomutb.  1616,  121) 
sliould  be  supplied. 

I        Page  18  (and  59).  Instead  of  genus  13  (6)  Seyllium  Cuvier  read: 

I  19  (&).— SCVLLIORIIINUS  Blamville. 

f  Blain viUf,  BtiU.  Sd.  PhUum.  1816, 121 :  type  SeyUiarhinus  mtuUi»  BluiuvUle  =  Squalu* 
1  oatiicula  L.) 

}  The  generic  diagnosis  of  ^^SctflUum,^  on  page  59,  applies  to  SciflHa- 
r-Aiiit^if,  with  the  exception  of  the  clause  '^nustnls  separated  by  a  broad 
*«thmu8'^,  which  is  true  of  part  of  the  species  (subgenus  Catulm  Smith) 

,  <MiIjV    Si>ecies  18  {h)  should  be  ^^S.  ventnosus  (Oarman)  J.  &  G,^' 

After  18  (h)j  8,  vmUrwsuSj  add: 
*  S  Cc).  8»  retlfcr  CGftrruaQ)  J.  A-  G. 
^^  liight  brownish^  crossed  at  irregular  intervals  bj"  groups  of  2  to  4 
^Blrrow  black  lines,  which  are  joined  by  other  lines,  forming  a  network 
[^  rK»lygoaal  meshes;  belly  uniform  yellowish.  Body  moderately  elon 
r**tc*,  the  vent  in  front  of  its  middle.  Head  depressed,  its  widtli  nearly 
p-iiA^l  to  its  length  in  front  of  spiracles;  length  of  snout  from  month 
^^m.  than  distance  between  outer  margins  of  nostrils;  nasal  valves 
*"*^^der  than  isthmus  between  them,  not  reaching  mouth,  without 
r*^^^  cirrus;  length  of  arch  of  mouth  a  little  more  than  half  its  width; 
^^^^jj.  labial  fold  reaching  one-fourth  distance  to  symphysis;  tt^*th 
f*^^JIy  each  witli  a  central  cusp  and  two  small  ones  on  each  side.    P<?o- 


JL 
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torals  short  and  hvoskd.    First  dorsal  inserted  near  middle  of  length  of ' 
body  J  caudal  not  large.     (Qarman.)    Di^^p  water,  off  the  coast  of  Vir^  -^- 
gtnia;  one  speeimen  known. 
(SciflUmn  reti/(Tum  Gunuan,  Bull,  Miaa,  Comp.  Zool,  xi,  2H3,  ISBL) 

Page  18*    Instead  of  GaleorJdmdas,  read: 

■  Familt  VIL— CARCHARIID^ 

Oo  page  19,  instead  of  Mmtelm  hinnulugj  read: 

1!>.  .11*  eaiii^  (MitchO  Dek. 

Add  to  the  synonymy: 

C'Sqitaliu  mnU  Mitch,  Trans,  Lit.  6l  Phil,  8oe,  N.  Y.  i,  4m,  IBla:  Mmtt^mi 
Cloquvt^  Pict.  Sci  Nat.  xiv,  407,  iai20:  JftMi/Hi^  plcU^na  Buimp*  FnunA  ItAlicn, 

49.") 

Page  20,  species  20: 

The  Mmtelm  mnis  of  our  Atlantio  coast  seems  to  tts  to  bo  jierfact  ^^^ 
identieal  with  the  Euro|)ean  species,  the  American  name  having  pridwr* 
ity  of  date*  Mmtehts  mli/ornicu^  Gill,  is  however  a  diflVient  upeei^s^ 
It  may  he  thus  eompait:*d  with  iU.crtrt*^,  the  differential  eharaeter^of  tfc^« 
latter  si>ecie8  being  interposed  in  piuenthesis;  In  Ko,  20,  2/.  ra!ififn^^^ 
cuft  Gillj  the  dorsal  fin  is  comparatively  small  (hirge),  its  autertor  1ot""-'J^ 
cibtuse,  and  when  deprpH.srd  utit  nnirliin^  so  far  us  i(nniehing 

yond)  the  posterior  lol>e;  height  af  anterior  lolje  less  (more)  tL..*: 

bijse  of  the  lin^  which  is  little  (considerably)  Itintrer  than  snout  and 
(more)  than  ouethird  the  ititerspaeo  between  dorsali^;  the  pectoral 
cdmininitively  short,  not  reaching  to  anterior  third  (reaeliing  nearly 
middle)  of  doi^al,  or  ul>out  half  way  to  the  bejginniiig  oi  tlie  slit 
tween  veutrals  (half  way  to  the  base  of  the  elaspers).    The  snout  ie 
M,  californicm  is  more  pointcd»  the  mrnitli  narrower,  its  anterior  ang^ 
more  acute  (obtuse);   breadth  between  angles  of  mouth  J  (5)  sn^ 
^fHHfplns  cali/ornivuH  n*aches  a  larger  size  than  M.  mnh,     hi  Mmu.^ 
valiformcm  the  embryo  is  attached  to  the  placentae     It  thei-efore 
longs  to  the  subgenus  '^ Fleuracromylon'"  Gill. 

PBge  20.  The  genus  ^^  RhinotHacin^^  introduced  on  page  5fl|  may 
suppressed,  "2?.  henlel'^  being  a  species  of  TriavUt^  as  given  ou  pagt  12 

Page  20  (00).  20  {h)^  '' Rhinotrimis  Imis^  (or,  better,  MuxttluM  f«is 
liisso)  should  probably  be  suppressed,  as  the  evideD<3t*of  ita  dectirreji« 
in  our  waters  is  insulfieient. 
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Piige  2L  After  Oakorhinus  add  the  reference: 
C  B!amviUc,  Prodn^pio  Faunjo  Frau^atse,  Poiss,  i,  85,  1816.) 
It  in  probable  that  our  species  m  i^ally  distioct  from  the  European* 
ft  may  be  characterized  as — 

^3«  Ij.  xxo|iteru«*  J»  &  G.  sp.  uov.— Oi/  thorL 

l)usl*y  grayish;  mo8t  of  pectoral,  tip  of  caudal,  ami  anterior  portion 
¥C   both  dornalti  black.    Suout  depressed,  rather  long,  but  rouuded  at 
tij>;  Dofttrils  considerably  nearer  mouth  than  tip  of  snout ^  the  anterior 
loVie  with  a. small  pointed  tip;  interorbital  space  a  little  less  than  len^h 
1  or  enotit;  teeth  about  {J,v,  the  four  or  five  teeth  nearest  the  middle  of  tho 
Iji^Tir  much  simaller  than  the  others;  median  t^x>th  of  each  jaw  smallest, 
[nubtxiangulary  without  basal  cusps^  lateral  teeth  of  both  jaws  similar, 
with  their  [K>in*#.i  strony:ly  directed  outwiirds;  a  sharp  angle  ne^r  tho 
middle  of  the  outer  margin,  below  which  are  2  to  5  sharp  cusps  or  ser- 
rations;  labial  folds  moderate.      Eye  hirge,  the  snmll  spiracles  sepa- 
rated IVoin  it  a'distance  about  equal  to  its  diameter.    Head  with  nianj 
tnticons  [)ort*8,     Distance  between  angles  of  month  neurly  twice  length 
of  mouth,  and  equni  to  length  of  snout  from  mouth.     Pectoral  fin  niod- 
n*r*tte,  re^ichirig  somewhat  beyoml    front  of  dorsal,  its   tip  somewhat 
I  iKiinte^d,  it«  free  e^lge  concave,     Miildle  of  first  dorsal  nearly  midway 
Ihetweeu  pectorals  and  ventrals,  its  anterior  lobe  rounded,  posterior, 
Jieote;  secorjd  dorsal  scarcely  onefonrth  as  large  as  first,  a  trifle  larger 
Hjun  amd,  which  is  inserted  slightly  farther  back* 

MmanfrmrtitA  of  ii  htnif  fjiimphy  fJtl  inchet  in  lengthy  from  San  Pedro^  Cal^ornia, 


?tigth                                              .  _  UHK 

*r«*air»>i  ilopttj 14, 

^riytli  of  h«*a4l IS, 

'iigih  of  Miu»ilt  {frtini  niniith) 7,5 

* tij^l li  of  *iiioHl  (fiuRi  cj'e) , .--,-.  S* 

^ idt It  af  itifiuiU ,,,,„-.,  7. 

*^n:;th  <»f  »|iiracli»,.... 0,7 

••tij^tli  of  eye..*.. %b 

^i»taiici9  IVom  snout  to  fln»t  dor- 

*«a... ,., X3 


Length  of  base  of  first  ilorsal  ...-u..     7.3 

Height  of  tirat  dorsal 7.5 

Dbtduce  botwc^en  dorsals 2.6 

LeDgth  of  second  dornal ...-  4.5 

Height  of  ftfcood  donial .,..••     4. 

lyengtti  of  anal...., .,,..,.  3.5 

Length  of  eandal....... 21. 

Distance  from  pectoral  a  to  ventrata.  25. 

length  of  p«>€toral8 15, 

Li'<ngtbuf  veniraU ....,• 4*$ 


Coast  of  Southern  California,  from  San  Francisco  to  Ccrroa  Islandi 
^^tj-einely  abuntlaut.  Yahied  for  the  oil  in  its  liver^and  for  the  0na, 
^'liicU  are  much  prizt^il  l>y  the  Chinese^  the  gelatiuons  fin-ray^  making 

ftne  mjup. 

<  e^le0rH»u»  ffahuM  Jordan  Sl  GObert,  Froc.  U*  S,  Nat.  Mm,  It^,  42»  and  1881,  IS: 
"^^^Ical  fi|»#tcimtFiia  have  been  diatrihnt^tl    by  the  National  Mnseum  aa  Nos.  26927^ 
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2GD7^,  27190^  and  2739U  The  Eun)|M5tin  epecies»  G,  tjtittu^,  U  aaNJ  1o  tiAV<<^  fb^toidtl 
toetb  of  tlie  jaws  uot  reduced  in  at/A  ihe  median  tootb  Iti  ijatcli  J:iw  witb  tmaal  vogMB 
tiie  BecoTid  doraal  half  ginaUer  than  tbo  iirtst ;  tbe  tin»  plitiu,  tac,>  ■ 

Pages  22,  23,  24,  (50.  The  gronpa  called  Carcharinus  and  fti/^i^ 
sliould  rather  be  couBklered  ob  Hubgeneric  sectioii!!  of  a  single  gen  A 
which  may  stand  as —  M 

18.— CARCHAICIA8  Ratlnesqno.  M 

(Rafiuosque,  ludice  d'lttiaU  SiciL  1810,  44:  ly\ni  Squaitt*  ff^auru*  L.)  ^^U 

The  species  of  Carcharias  should  stand  as  fbltuws:  ^^H 

S5.  C.  sriacicus  (L.)  Ciiv.  ^^H 

^^.  C.  obftciarus  (Lo  Sneiir)  MflLler  4k.  Heiilo.  H 

In  thi^  8ppcies  the  very  loufj  pectorals  extend  beyond  the  end  of  tiP 
dorsal,  and  their  outer  ra:irgiii  is  four  times  as  lon^  as  the  iniior, 

!ie  (h).  C.  platyodoti  (PcM^y)  X  &  G.  ■ 

Slaty  bhie,  whit43  below;  cauital  bhiekish,  other  (ins  with  diirk  tiff 
Body  stout.  Head  very  short,  broatl,  depressed,  ahd  bluntly  roiin<W. 
Mouth  twice  as  broad  as  long,  its  breadth  about  half  more  than  kngM 
of  suout;  inner  kibe  of  nostril  very  blunt;  nostril  a  little  netirexM 
than  tip  of  snoot;  upper  teeth  very  bixjad,  triangular,  erect,  eonnfl 
serrate,  not  notched;  lower  teeth  narrower,  more  finely  serrate.  PH 
dorsal  begnmiug  close  beliind  pectoral,  a  little  higher  than  longifl 
lalcate,  its  base  2ff  in  interspace  l»et ween  dorsals;  second  dornal  tH 
small,  its  base  5  in  interspace;  caudal  moderate,  2§  in  Iwxly;  anifl 
little  longer  than  second  dorsal,  atid  placed  a  bttle  farther  buck;  p^ 
torals  rather  small,  not  falcate,  C  in  total  length,  nuiehing  a  little  ptf 
dorsid;  widtli  of  pectoral  nearly  two  thirds  its  length.  L*  10  to  V»  fe»* 
Cuba  to  Texas;  abumlant  in  the  Gulf  of  Mexico^  the  s|MH'Juien  htf 
deacnbed  being  from  Galveston. 

9€  (c).  €.  pltiaiibeiis  (Nttrdo)  J.  ^  0.  ^^H 

B1iu.sh  gray,  whitish  below%  Flr^t  dorsal  rounded  aboTe^  insert 
imniediately  ubove  the  base  of  the  pect^jnd;  second  near  Ihc  midc: 
of  the  base  of  the  anal;  pectoral  one-third  longer  than  bniuid«  itn  iS 
ternal  angle  rounded*  Mouth  arched,  its  breadth  eiiutil  to  Hb  distal^ 
from  tip  of  snout ;  snout  short,  rotmded,  a  Utile  longer  than  in  C,  ktmC^ 
eyes  smnll ;  nj>pcr  teeth  scarcely  notched  on  the  outer  marjriu.  ( 
letji,)    ^lediterranean ;  said  to  have  been  once  taken  at  New  York. 

(SqiMlm  plumbeus  Nardu^  Prodr.  Icbili*  Ycitioe^  1827,0:  Can^H#*/ 1 Vv-immIiui^ 
herU  Vuleutii<uues  MISS,  in  MUUer  «&   Ht^iili%   Ping.  H)^,  IMt 
Froc.  Acud*  KaL  S>ci.  m64,  262,  in  [mri:  Carcharitu  miltHtU  D* 
log.  Mediter.  1861,  44.) 


a. 
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dies  ahould  probably  be  omitted  from  our  li^ti^,  08  tliere  is  iia 

mcv>  that  any  of  our  sharks  are  iilontical  with  the  plumhenj!  or 

fit  of  the  MediterraneaD*    Probably  C\  cc^ukm  was  originally 

d  with  it.    The  Eulamia  milberti  of  recent  American  writers 

the  following  Bpeciea,  which  may  be  6iib>ititute4,  08 — 

.  ccrruleiiii  Dokny. 

I  8i)ee5e«i  diflfers  fVom  C.  platyodon  chiefly  in  the  following  respects: 
■gcr,  the  811  out  nuich  less  obtuse,  its  length  from  month  t*qual  to 
'  mouth;  distance  between  nostrilj*  J  les8  than  length  of  suout. 
ind  fins  an  in  C<  platyodon.  Pectorals  rather  small^  not  falcate, 
y;  caudal  4,  rather  narrow.    Kew  England  to  Florida  j  not 


fftf  ctrrulmiK  D<*kftj%  New  York  Fniiun,  Titibt^a,  354^  62;  Jonlim  Sl  GUbmrt. 
^a  Nut.  Mtih,  18^2:  lamna  mudaUi  Dck.  L  c.  354:  Enlamia  milhrrti  GiU,  Proe. 
k  Sci.  Philii.  l^ai,  2Gi;  piobably  not  Carchariii&  milberti  M.  ^  IT.) 


I*  C*  lamia  Raf. 

leacription  on  page  23  add  the  following: 

>rojid,  depressed;  snout  short  and  rounde<l,  nostriLs  midway 

^eu  it.H  tt|>  and  the  front  of  the  mouth;  l»readtli  of  mouth  greater 

pre(»nd   length  of  snout.  •   First  dorsal  v  ery  large,  commeueing 

behind  the  ba«e  of  the  pectoral,  its  height  a  little  gi'eater  than 

^ngth  of  its  base,  its  anterior  margin  convex,  its  upper  angle 

w!,  il?i  posterior  bonier  nearly  straight,  its  lower  angle  pointed, 

lit  about  etjual  to  greatest  depth  of  body;  second  d«>rsal  much 

An  first;   pecU)rals  at  least  twice  as  long  as  broad;  upf>er 

udal  onelburth  the  total   length,  twice  the  inferior  lobe, 

f  fins  rarely  darker  at  tip.     Coasts  of  EuTO|>e,  etc.    The  claim 

aperies  to  a  place  in  our  fauna  is  extremely  questionable. 

kariaM  lamia  Ratltifetque,  lodice  dUttio].  Slcih  1810,  44,  no  dosor:  Cartiharia§ 
I       (10  Aiiiru.  ii,  I'iti,  IH17:  CarcMarta*  lamia  Riiwo,  Hiaf*  XaJ.  Eur.  34*^r. 
.r  etircharinn  of  uoroe  enrly  authors,  not  of  Liuuitiiaf  iJvhoAO  accon»t 
iiMy  tin  Camlmrtfiion.) 


I  lamietla  Jor,  &r  GUU, 

de^'rilK^d  as  E.  lamia  on  page  00  is  probably  distinct 
Snmpeau  species,  and  has  been  described  by  us  (Proc,  XJ.  8- 

^     f^  -   •  r         inmkllu.    In  this  description,  on  page 
-f\    In  the  thirteenth  line,  read  **in  iwi 
Bt  donsal  higher^  etc. 


and  it  should  be  reunited  to  Sphyriui.    The  characters  to  b< 
the  genus  Sphyma  are  inchided  under  the  account  of  the  f 
cies  31  should  be — 
8.  tiburo  (L.)  Raf. 
The  correct  reference  to  the  description  of  Sphyrna  is — 

(Rafinesque,  Indice  d'lttiol.  Sicil.  1810,  46.) 

On  page  27^  family  X  should  be  OdontaspididcB.    Its  sing] 
stand  as — 

25.— ODOM TA8PIS  Agasdz. 

(Agaesiz,  FoiHsons  Fossiles,  iii,  87,  1836:  type  SquaUsferox  RIbbo.) 
The  American  species  should  stand  as — 

34.  O.  littoralls  (Miteh.)  J.  &  G. 

The  prior  name  americanus  (Mitch.)  was  the  result  of 
identification. 

Page  28.  Instead  of  Isurus  glaucvts  read: 

35.  I.  dekayi  (Gill)  J.  <&  G. 

Dark  bluish-gray  above,  white  below,  the  color  abruptly 
the  tail;  upper  fins  dusky,  lower  pale.    Head  6  in  length  1 
dal ;  pectoral  sls  long  as  head,  a  little  longer  than  upper 
Dorsals  and  pectorals  falcate ;  first  dorsal  inserted  behind 
distance  equal  to  one-fourth  head ;  base  of  dorsal  2^  in  hea 
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0  oar  wators.  ^^Lamna  punctata^  Storer  is  doubtless  based  on  Lamna 
wnubica^  with  which  species  Bafinesque's  description  of  Isurus  ox- 
rhynchus  is  identified  by  Doderlein.  This  species  should  probably 
tan^  as  J.  »pallanzanii  Raf.  (Indice  d'lttiol.  Sicil.  45, 1810). 

Page  30.  The  reference  to  the  generic  description  of  Carcharodon 
loold  be — 

(Smith  MSS. ;  Bonaparte,  Mem.  Soc.  Neufch.  ii,  9, 1839 :  type  Carokardon  smithii  Boiu 
C.  carokarias,) 

Page  30.  Instead  of  0.  nmdeletii  read : 

i.  C.  carcharias  (L.)  J.  d&  G. 

To  its  synonymy  add : 

(SqualuB  carcharia9  L.  Syst.  Nat.  i,  400,  excl,  Byn,  par$:  Carohana$  verus  Agassiz, 
»iM.  Foes,  iii,  91,  1836.) 

Page  31.    The  reference  to  CetorMnus  should  be— 
('•BlainviUe,  BuU.  Soc.  Philom.  1816,  121.") 

^o.  39  should  be— 

^*  €•  maximus  (Ganner)  Blainv. 

id  to  the  synonymy  should  be  added : 

{SqttaluB  maximua  Gunner,  Trondj.  Selskschr.  iii,  33,  1765.; 

Page  31.  The  family  Rhinodontidce  and  its  species,  Micristodus  punc- 
xtM^  should  be  omitted,  as  they  do  not  belong  within  our  faunal  limits. 

Page  32.  Instead  of  31,  Oyropleurodu8j  read: 

81.— HETERODONTIJS  Blainville. 
BUinvUle,  Noav.  Bull.  Scienc.  1816,  121:  type  Squalua phillipi  Lac.) 

The  characters  of  the  genus  are  equivalent  to  those  of  the  family.   The 
ktnerican  species  should  stand  as — 
II.  H.  francisci  (Grd.)  Gill. 

It  is  abundant  on  the  coast  of  California  from  Point  Concepcion  south- 
•inL 

On  page  37,  instead  of  Pristis  antiquorum,  read: 
\(^m  F.  pectlnatus  Latham. 

«4i^  re^^  in  the  description,  "rostral  teeth  in  25  to  28  pairs''  (instead 
i  to^y  the  number  found  in  P.  antiquorum;  we  find  no  authentic 
the  oooonence  of  the  latter  species  in  our  waters).    P.  pecti- 
meal  Seas,  north  to  our  South  Atlantic  coast; 
sxico;  ascending  the  Lower  MississippL 
K  1794;  GHnther.  viii,  437.) 
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On  page  37.   The  RhinohatUIcB    are    all  ovoviviparous,  a  dianwoi 
^hiuli  distinguishes  them  from  the  oviparoms  Rulidcs. 

Oil  page  38,  Rhlaohatun  leuvorhjfytchm  Cunther  is  not  identical  hm  tS 
It  2^roductuii^  and  should  be  erased  from  the  synon jniy  of  the  htt 
species,  which  does  not  extend  sonthward  from  Californm.  Iti  Itpp^'m* 
inthis  the  rostral  ridges  are  armed  with  smnll  8]>inea  above^  And  a 
largely  confluent  anteriorly,  not  "separated  along  their  entin*  leogtla  ^ 
as  stated  in  the  text;  anterior  nasal  valve  not  dilated  laterally  andii«-it 
extending  to  the  inner  edge  of  the  nostril^  first  dormil  well  beltir»4l 
tips  of  ventrals,  not  reaching  nearly  to  the  second.  Females  with  ^ 
i?niall  digitate  flap,  free  behind,  above  tip  of  snout*  Color  grti\(»Kj, 
without  pale  spots;  snout  paler,  a  black  blotch  beneath  it.  San  Fmoci* 
Cisco  to  Sau  Diego.  The  descnption  quoted  in  the  text,  from  X^x, 
Streets,  was  taken  from  a  specimen  of  R,  Uumrkynckutt^  R*  pnHlnftMi 
and  R^  lenfifiinosus  bc^long  to  the  subgenus  Rhinohatus^  distitigtiwlttsil 
from  ^*8i/rrhlna^^  by  the  long,  sharp  snout  and  narrow  nasal  flaps,  Oar 
two  species  of  ^^St/nhina-^  have  each  recently  been  ma<le  the  tjpcs  ot 
new  generic  names,  viz:  ^'Zapteryx^  (Jor.  &  Gilh,  Proc.  U.  S.  Xar. 
1880, 53:  type  PhtyHiitfa  ej-ttftperafn  J.  &  G.)  and  "  PlatyrhinouH*" (^ 
niiin,  Proc.  U.  S,  Nat,  Muk  1880, o22:  type  riaitp'hina  trinerinta  »),&isS 
PlatyrhifioidiH  m  ^^i\iHiuVgp\\shiH\  from  Syrrhinn  jind  Tryonorhinah^  ^^^^'^ 
labial  fold,  nasal  valves,  and  marginal  series  of  spines,  and  from  Plntf 
hiiia  by  the  fold,  valves,  separation  of  pectorals,  and  vi  viparity***  TfW' 
norhina  alreafa  Garman,  BulK  Mus.  Comp.  Zoot  1880,  100,  is  ideoticail 
with  RhinobatHS  exmqreraius. 

In  R,  exmp€raUiH  the  dorsals  are  well  forwai'd,  the  origin  of  first  ilorsal 
being  nearer  hinder  part  of  ixjot  of  ventrals  than  fh)nt  of  set;oitd  d«>*^ 
In  R.  iriHeriatus  the  origin  of  first  dorsal  is  nearer  root  of  eatidal    t^'^ 
the  liinder  part  of  root  of  ventrals.    lu  the  latter  the  rosrral  ridged  **^* 
strongly  convergent,  in  R.  exaqKnitun  they  are  parolleh 

On  page  30,  add  to  description  of  47,  Torpedo  cali/ornica  Ayree: 
Color  very  dark  brown,  with  small  round  black  8pot«,  which  ar*  s^ 
times  obsolete.    Eyes  small,  the  spiracles  at  a  distance  liehind  it^^^ 
morethiin  twice  diameter  of  eye  and  more  than  length  of  spinicle;  etl^ 
of  spiracles  not  fringecl;  bix*adth  of  mouth  about  equal  to  iti*  distiM'' 
trom  tip  of  snout.    Teeth  small,  sharp,  in  few  wrien.    Tall  a  li^ 
shorter  than  disk.     First  dorsal  fin  more  than  t%?iceas  Lat^  as  seitp*^ 
half  of  it  opposed  to  the  ventrals.    Coast  of  CaUfomia;  thus  &r 
only  about  Ban  Francisco  and  Svcnl^  Cruz* 


pes  0/ 
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80  (R).-!^AB€iIVE  Henle. 
I«nt<^i  Uv^Wr  Narclniv,  31 1  typo  Torprdo  braniUensiB  Olfera.) 

}lsk  more  or  less  rounded,  not  eniarfpnate  in  ft-ont;  spiracles  ex- 

neljr  cl(»8e  to  the  eyes,  tbtiir  edges  tul>ereulate  or  smootlij  mouth 

iw,  »niTounded  by  a  circular  fold  of  skin,  which  forms  tlie  firenom 

bi9  nasal  valve;  teeth  in  quiDeunx,  not  occupying  the  whole  of  the 

follriwiug  the  edge  of  the  jaw  outward,  so  that  moat  of  them  are 

t)le  when  tbe  niontli  18  cloned.    Tail  about  as  long  as  di«k»    Second 

larger  than  first    Tropical  Seas-    (*'<^^«?,  numbness,  an  ancient 

\  of  Uie  Torpedo.) 

0).  n*  brai^Ulciiiiis  (Olfers)  Hetde. 

p.  coriilliiia  Garoiati. 

ftngef  a  dark  lirowQ  band  aeroHs  the  head  in  front  of  the  eyes,  inter* 

ou  the  forehea^l*  a  large  triangalar  space  of  the  light  color  on 

(fiBont  in  front  of  the  dark  band;  rest  of  body  with  faint  dark  mark- 

I  and  snuiU  round  spots.     Posterior  borders  of  dorsals  and  caudal 

lie ;  otherwise  as  in  j\".  htaMliensis  (Olfcrs)  Heide,  of  which  species 

I  is  thought  to  be  a  locid  variety,    {Oatman,)    N.  hrasiHenith  has  the 

;0val;  the  first  dorsal  nmaller  than  the  second;  the  teeth  pointed 

.  the  spiracles  very  close  to  the  eye,  surrounded  by  a  ring  of  small 

des.    Pensacola,  Florida,  to  Brazil. 

hrtijntii-HMiM  Olft^n*,  ToiiKKl*  lU :  OUutlior,  viii,  453;  Oartii^Dt  BalL  Mus* 
aUwh  JLi,  254.  ISHl.) 

page  42,  after  Rain  granulata^  add : 
\{h\.  K*  oniafa  Gitrmnn. 

JLllied  to  R.  eglanteria.     Light  brownish,  freckled  with  paler,  marked 

a  few  groups  of  snmll  darker  spots;  several  spots  on  the  tail;  one 

\  of  t-oich  dorsal.    Bisk  little  broader  than  long,  the  anterior  mar* 

t  convex;  tip  of  snout  obtuse;  snout  not  produced;  rostral  cartilage 

Width  of  mouth  three-fourths  its  distance  from  end  of  snout.. 

in  npper  jaw  in  44  series.    A  median  series  of  spines  on  baekand 

ii  lateral  series  on  each  side  of  tliis  on  back,  and  two  on  tail;  a 

;  on  each  orbital  ridge  j  a  single  spine  on  forehead  between  eyes, 

atM>ve  tip  of  snout;  a  group  on  hinder  angle  of  pectx>ral  and  on 

rior  extremity;  besides  theae  the  entire  upper  surface  is  rough 

lalt  asperities;  lower  surfa.ce  smooth.    Tail  a  little  longer  than 

Ilee|>  water;  off  the  coasts  of  South  CamUnauud^Wrv^'ah,    \^m* 


ilk 


878      CONTRIBUTIONS   TO   NORTH    AMERICAN    ICHTnYOLOGY^IV^ 

man.)    Perhap.s  a  local  variety  of  E.  acMcyi  Oarman,  a  siweies  de«cri1i 
l^om  Yucatan  Banks. 

(GornianT  BulL  Mua.  Comp.  Zool.  x\,  235,  IBdl.) 

US  (o).  R.  pluloiiia  Gannaa. 

Browij,  the  fidults  parplisb,  with  irregnlar  transverse  serleft  of 
defiued,  often  conHiient  hrown  spots,  licsides  some  white  siM>t<s ;  uil  w 
light  and  dark  bands;  dorsalB  dark ;  lower  surface  white.     Disk  br 
than  lou^,  siibquadmogiilar,  ronnded  in  front;  snout  forming  a  Vi 
blunt  tingle;  tail  half  longer  than  di«k;  rostml  cartilage  short,  not 
tending  to  the  tip  of  the  snout.     Width  of  month  hiilf  its  distanoi^fr 
snout.     Teeth  in  32  series.    Eyes  large,  their  length  more  than  iiir^ 
orbital  width.      Baek  and  tail  covered  with  small,  close-set,  stti 
spines^  the  pointa  sletaler,  compressed,  directed  backwards.    A  dii 
series  of  large  Hitines  along  the  middle  line  of  back  and  tiul;  a  impni^l 
orbital  row,  and  a  single  spine  on  each  side  of  back  of  head;  asericsl 
of  about  five  on  each  side  of  shoulder  girdle,  in  front  of  wliicli  areoQ6^^ 
or  two  more;   two  series  on  each  side  of  tail.    Lower  parts  isinooth. 
Deep  water;  otf  coast  of  South  Candina,    {Garman,) 

(Garmati,  Bull.  Mu».  Comp*  Zool.  xi^  t£36|  lentil.) 

On  page  42,  instead  of  Rata  cooperi^  read: 
94.  R*  binoeulala  Grd. 

The  synonymy  given  to  "1?.  hinoculuta^  on  page  44  shook!  tiet 
ferred  to  this  species,  the  original  ^^hinoculata''*  being  the  youiig,  w 
^^caoperi^  the  adult^  of  the  same  species. 

On  page  43,  instead  of  Raia  hinocidata^  read; 
<l^,  R*  Itiornafu  Jordan  &.  Gilbert. 
For  the  synonymy  given  on  page  44  substitute  the  following: 

{Eaia  inornnia  .Tor.  &  Giib.  Froi%  U.  S,  Nat.  Mna,  1880,  457  aod  IBt^l,  74.) 

Var.  inermU  is  also  described  in  loc>  mt  1881,  74. 

On  page  45,  after  Raia  siellulataj  add: 

5Y  (Uy,  R.  parinifcra  B«*an. 

Olive  brown  above,  with  numerous  faint  light  blotches^  two  of  whN 
are  larger  thsin  the  rest.  Bisk  considerably  broader  than  long;  tipi 
snout  shghtly  projecting;  interorbital  width  3^  in  distance  frnm  snn 
to  eye;  tail  as  long  as  distance  from  its  root  to  eye.  Teeth  in  «7  t\n 
Snout,  supraoccipital  region,  and  whole  margin  of  pectorals  and  ^4 
trale,  covered  with  small  prickles,  as  is  also  an  area  on  tail}  baek  t 
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:jdl  with  a  median  row  of  22  to  29  large  spines;  tail  with  a  marginal 
->ow  of  large  spines ;  rest  of  disk  mostly  smooth.    Lower  snrface  smooth, 
except  an  elliptical  area  below  tip  of  snout.     L.  3  feet.    Unalashka, 
^llaska.    {Bean.) 
(Bean,  Proc.  U.  S.  Nat.  Mas.  iv,  157,  1881.) 

On  pages  47  and  65,  instead  of  ^^Dasyatis  Eafinesque"  or  ^^Dasibatis 
Walbanm,^  read : 

40.— TRTGOIV  AdansoD. 

;ildaii8on  MSS.;  Geoffroy  St.  Hilaire,  Dcscr.  Egypte  Peiss.  1809.  219:  type  Tri/gon 
Ijfmma  St.  Hil.  =  Baia  pasHnaca  L.) 

The  name  Trygon  seems  to  be  prior  to  Dasyatis  Raf.  (1810);  the 
earlier  Dasybatus  of  Walbanm  included  all  the  rays,  and  is  therefore 
Enoperly  a  synonym  of  Baia  L.  The  name  Trygon  is  from  rpoyibv^  a 
tnrSe-dove.  ^^Ab  alarum  expansarum  similltudine.  Sunt  qui  columbam 
^Hrinam  appellant^  (Eondelet,  de  Piscibus,  332,  1554). 

The  North  American  species  of  Trygon  should  stand  as  follows : 

^1.  T.  centmra  (Mitch.)  Linsley. 
^1  (6).  T.  hastata  (Dekay)  Storer. 
^f.  T.  sayl  (Le  Suenr)  M.  Sl  H. 

The  specimen  described  on  page  48  as  ^^Dasyatis  sayi^  is  the  young 
Itf  T.  sabina. 

M*  T.  dipterura  Jor.  &  Qilb. 

M.  T.  tillierculata  (Lac.)  Dam. 

KJ«  T.  sabina  Le  S. 

Page  50.    Instead  of  Aetobatis  read : 

41.-9TOA90D01V  Cantor. 

^iUibaiU  MttUer  &  Henle,  PlagiostomcD,  1841,  17^:  not  of  Blainvllle,  Bnll.  Soc.  Phi- 
loin.  1816,  11)2  (sif3fNo6afi«):  StoaBodan  Cantor,  Catalogue  Malayan  Fishes, 
1850,  1416:  type  Baia  narinari  Enphr.) 

As  the  type  of  Aetobatis  Blainv.  was  Raia  aquila  L.^  the  use  of  the 
mie  name  for  a  different  geuus  is  not  allowable.    (<rroa?,  arch^  ddoh^j 
^th.)    Our  species  should  stand  as — 
WL  8.  maiinari  (Euphrasen)  Cantor.  * 

Bioasoion  UUiceps  {QUI)  J.  &  O.  {Aetobatis  laticeps  OiU,  Ann.  Lye 
iRkt  Hist  K.  Y.  1805, 137  ^AetabaHs  latirostris  GUnther,  Fish.  Centr. 
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Ainer.  1860,  491),  clescribed  from  a  specimen  sent  fVum  San  Fmnei^c^i 
should  probably  not  be  inchided  in  this  work.    The  sihhuc^  U  abtiDdm 
on  the  west  coast  of  Mexico^  from  which  region  the  typical  specimen  w 
most  likely  obtained. 

Page  50.  An  earlier  reference  to  Myliohatis  is— 
(Dniu^Sril  MSS.;  Geoffr.  St.  HilaiT«,  Doaor*  Pota»*  Egypte,  ie09,  336.) 

Page  53,  To  synonymy  of  ^^  Mania  hirogtrW^  a<ld: 
{E^a  hfTMtHB  Wfllbaura,  Artcdl  Pise.  1792,  535.) 

On  page  77,  last  line,  and  page  78,  forty-fourth  line,  for  Pristip 
tidWj  87,  read:  SPARiDiE,  88. 

On  page  78,  seventh  line,  for  TeuthyduJwj  read:  AoANTiruEiDj:»  W. 

On  page  78,  thirtieth  line,  for  Trachinidw^  read:  LATILIDJ5, 102, 

On  page  78,  nineteenth  line,  for  Centrarchidm^  84,  read:   ElasssoHA- 
Tro.E,  83  (6). 

On  page  70,  seventeenth  and  twenty-ninth  lines,  for  Triglida:^  U»^ 
read:  Agokid^,  108  (a). 

On  page  80,  twenty- first  line,  for  Trachinidct^  read:  TmcaODOSfTlPi^ 
102  (b.) 

On  page  80,  thirtyfourth  line,  for  <«B,**  read  *<A  A,*^ 

On  page  81,  after  YYY,  add: 

YYYY,  Dorsal  fln  single,  the  anterior  half  spinous,  the  poRterior! 

Page  92.  The  gToAi»  here  csilled  LUkoUpU  is  to  be  conHiilured  as  * 
section  of  Lepidostem  rather   than   as   a  distinct    getiaH.      Tlie  ni 
AtractoHtcm  (Haf.  Itrhth.  Oh^  1820,  73)  should  probably  be  adopte<l3 
stead  of  LtihoJqm.    The  name  Litholepin  adamantmm  was  given  to  • 
drawing  by  I^lr.  Andubon.    A  copy  of  this  drawing  was  [irescrved  *f 
Rafincsque  in  his  field-note  book,  %vhich  we  have  exannn€»d.    1^ 
detitly  a  tane\v  sketchy  like  the  ^^^ Pogoatoma^^  ^^AphcentruHy-  *VA^  . 
i»wjf,"and  other  ichthyologieal  myths,  which  the  hnmomus  arti«t  iD>* 
loosed  on  the  ereduloas  naturalist.    Usax  viridiv  L.  wns  undoubtectty 
intended  for  Lepidosteus  osaeuB* 


ADDENDA — 29.    SILUEIDiE — ICTALUEU3.  881 

ge  101.  Instead  of  Pihdictis  read: 

58.— L.EPTOPS  RafiDesqae. 

lesque,  Ichth.  Oh.  1820,64:  tyfte  PimeJodua  v%9C0Sus  R&f.=8iluru9  olivaris  Raf. 
XejtTOi,  small;  oj^,  eye.) 

e  species  shoald  stand  as — 

L.  olivaris  (Raf.)  J.  &  G. 

Hlodidis  limos'us^  Raf.  was  likewise  based  on  a  "drawing  by  Mr. 
ibon,"  which  drawing,  as  shown  by  Rafinesqne's  copy,  is  merely  a 
r  sketch  of  an  imaginary  cat-fish.  The  name  shoald  therefore  be 
ganled.  Of  the  remaining  synonyms  of  this  type,  Leptops  stands 
in  date. 

[  page  105,  after  Amiurus  catiis,  add: 
).  A.  brachyacanthus  Cope. 

ickish,  yellowish  below.  Body  robust.  Head  not  depressed;  eye 
I,  7  in  head,  4  in  interorbital  width.  Maxillary  barbels  reaching 
le  of  pectoral  spine;  mental  barbels  to  beyond  the  branchioste- 
jaws  equal.  Dorsal  and  pectoral  spines  small,  acute,  not  con- 
d  in  the  skin,  equal  in  length,  less  than  the  interorbital  width, 
lot  one-third  distance  from  snout  to  dorsal ;  pectoral  spine  weakly 
te  behind  only;  caudal  not  described.  Head  3f ;  depth  4f.  D.  I, 
.22;  P.  I,  6.  Medina  River,  Texas.  (Cope.) 
pe,  Bull.  U.  8.  Nat.  Mus.  zz,  35,  1880.) 

I  page  105,  after  Aminms  natalisj  add: 
(6).  A.  bolU  Cope. 

ivaceous,  belly  and  lower  barbels  pale.  Body  very  slender.  Head 
one-fifth  longer  than  wide;  jaws  subeqnal;  base  of  anal  as  long  as 
.  Pectoral  spine  finely  serrate  posteriorly,  more  than  half  length 
jad;  dorsal  spine  long,  smooth,  a  little  shorter  than  pectoral,  its 
a  little  nearer  muzzle  than  adipose  fin;  longest  anal  rays  half 
;  caudal  rounded,  its  upper  rays  longer  than  lower.  Head  3§; 
h  5J.  A.  25.  Little  Wichita  River,  Texas.  {Cope.)  Perhaps  a 
>ty  of  A.  natalis. 
pe,  BnU.  U.  S.  Nat.  Mns.  xx,  35,  1880.) 

ge  106.  The  genus  Ictalurus  has  been  heretofore  usually  distin- 
led  flx)m  Amiurus  by  the  connection  of  the  supraoccipital  process 
the  second  interspinal.  In  all  the  species  with  truncate  or  rounded 
al  fin,  there  is  a  considerable  interval  between  these  bones.  In  the 
BqU.  Kttt  Mas.  No.  16 56 
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fork-tailed  species,  commonly  referred  to  Amiurus^  the  two  bones  ar^ 
more  or  less  close  together;  in  some  species  apparently  joined  in  th^ 
young,  but  separated  in  the  adult;  in  others  apparently  slightly  sepp^ 
rated  at  the  surface  and  joined  under  the  skin.  In  but  two  specie^ 
furcatus  and  punctatusy  is  there  a  continuous  bridge  formed  at  all  agc^ 
In  view  of  the  complete  intergradation  of  this  character,  we  have  !:::>. 
tained  the  name  Amiurus  for  the  species  with  truncate  caudal  and  t  ^ 
interspinal  and  supraoccipital  wholly  separate,  and  Ictalums  for  thf>j^ 
with  forked  caudal  and  the  two  bones  in  question  joined  or  appra^*. 
mated.  The  only  other  alternative,  and  a  not  unreasonable  one,  is  to 
refer  ?M  these  species  to  one  genus,  JctaZuru«. 

On  page  108,  instead  of  Ictalurtis  lacuatriSj  read: 
106.  I.  nlg^ricahs  (Le  S.)  Jor. 

The  ^^Gadus  lacmtris^^  (Walb.  Art^i,  Pise  1792,  144)  can  hardly 
be  identified  with  any  fish. 

Page  110.  To  the  description  of  Ariua  feliSj  the  following  may  i»e 
lidded : 

Bands  of  palatine  teeth  large,  not  prolonged  backward  over  the 
pterygoid  region;  fontanelle  prolonged  backward  in  a  narrow  groove: 
.«)ccipital  process  long,  narrow,  keeled.    Pectoral  rays  I,  9. 

Arim  eqxLestris  B.  &  G.,  is  not  distinct  from  A.feliSj  and  should  be 
•erased. 

Page  111.  Instead  of  Plecto8pondyli  read  Order  L.  Eventognathi. 
The  latter  name  is  unobjectionable,  and  has  priority  of  date. 

Page  113.  We  do  not  believe  that  IctiohuSj  BubalichthySj  and  Carjn 
odes  can  be  maintained  as  distinct  genera,  and  think  it  preferable  to 
unite  the  three  under  the  earliest  name,  Ictiohus.  In  its  dentitiou, 
Ictiohus  is  intermediate  between  Carpiodcs  and  Buhalichthys^  and  in 
vstmcturo  of  nfbuth  Buhalichthys  stands  between  the  others. 

We  have  examined  the  original  manuscript  note-book  of  Rafinesqoe. 
containing  the  descriptions  wliic*li  were  afterwards  printed  in  the  Icb 
thyologia  Ohiensis.     In  this  book  is  a  drawing  of  his  ^^Iciiobus  bubalus^" 

m . .  . 

*  It  is  described  as  follows: 

'*  GaduH  lacuBtriSj  Aiucricanis  Mathemeg,  Aoglis  Land  Cod,  PennaDt,  Arct.  Zool. 
Introd.  p.  191.  Coii)us  tripedalo,  superno  sub  spadiceam,  infeme  griseum;  cirri  tre* 
in  maDdi])iila  inferiore,  quorum  mcdius  longitudine  duos  alios  vincit." 

The  "Mathemeg  or  Land  Cod"  of  Pennant  is  said  by  Richardson  to  be  a  c»t-ii«l>» 
:ind  it  may  have  been  /.  nigricana,  but  the  description  is  wholly  insafficient. 
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rom  which  it  is  evident  that  the  Rpecies  intended  was  the  Catostomtus 
ubalu8  of  Ejrtland — the  Buhalichthys  alius  of  this  work  (p.  116).  If 
bis  identification  be  accepted  in  onr  nomenclature,  the  specific  name 
mkalus  should  take  the  place  of  altuSy  and  cyprinella  that  of  bubalus. 
f  Baflnesque's  species  be  considered  unidentifiable,  the  same  change 
honld  be  made,  as  Kirtland's  use  of  the  name  bubalt^  followed  next. 
Is  Rafinesque's  J.  bubalus  was  the  type  of  his  IctiobuSj  in  strictness  the 
name  Bubalichthys  should  oe  superseded  by  Ictiobus  as  a  subgeneric 
name,  while  the  group  heretofore  called  letiobus  would  be  called  Scle- 
rognathus  G.  &  Y. 

In  this  view,  the  species  should  stand  as  follows: 
18.  I.  cypiinella(C.  &y.)  Ag.    (Sclerognathw.)  '   , 

m4.  I.  uras  (Ag.)  J.  ^  0.    (JcHo&iM.) 
M.^.  I.  bubalus  Raf.    (Jofto^iw.) 
^6.  I.  carpio  (Raf.)  NeU.    (Carpiodea,) 
B  7.  I.  damalis  '  (Grd. )  J.  <&  G.    ( Carpiodes, ) 
M.  §.  !•  thompsoni  ( Ag. )  Nels.    ( Carpiode$, ) 
M9.  I.  bison  (Ag.)  Nels.    {Carpiodn,) 
^O.  I.  cyprinus  (Le  S.)  J.  &  O.    {Carpiodes.) 
^1.  I*  diflTomiis  (Cope)  Nels.    (Carpiodes.) 

Of  these  species,  117, 118, 119,  and  121  are  of  doubtful  validity. 

Page  126.  The  following  species  of  Catostomus  may  be  added: 
%0  (c).  €•  nebuUfer  Oarman. 

Brownish,  clouded  and  blotched  with  darker;  a  blackish  lateral 
hade;  belly  pale;  lower  half  of  preopercle  abruptly  silvery.  Body 
tout,  little  compressed.  Head  nearly  as  broad  as  eye;  eye  small, 
bout  half  snout;  mouth  small ;  lips  with  considerable  free  margin, 
dorsal  inserted  midway  between  snout  and  caudal;  caudal  deeply 
otched;  anterior  rays  of  dorsal  longest.  Head  6;  depth  5.  D.  9; 
^.  8;  scales  14-90-14.  Nazas  Kiver,  Coahuila.  {Oarman.)  Very  close 
i>  C  guzmaniensis^  if  not  the  same. 

^CaU>Biomu9  nebuJiferus  Garman,  Ball.  Mns.  Comp.  Zool.  viii,  89,  1881.) 

*It  is  better  oot  to  adopt  the  name  tumidu8  for  any  species  of  CarpiodeSj  as  t^e 
dipnal  Carpiode$  iumidu8  is  not  certainly  identified.  The  description  agrees  well 
'Ith  young  speoimena  of  J.  buhalusy  a  species  lately  obtained  by  ue  in  Texas. 


Page  157.  After  H.fluviutiU8  add: 

i§§  (6).  H.  punctifer  Garmao. 

Brownish,  paler  below;  cheeks  silvery;  scales  panctal 
spot  at  base  of  caudal.  Body  little  compressed,  the  an 
regularly  curved.  Head  moderately  broad;  snout  ro 
longer  than  eye;  mouth  small;  maxillary  reaching  half 
Yentrals  short,  not  reaching  vent,  inserted  a  little  in  adva 
Pectorals  short,  reaching  little  more  than  half  way  to  ven 
deeply  notched.  Lateral  line  slightly  docurved.  Heac 
D.S'y  A.  8;  scales  5-40-3.  "Distinguished  from  D.  couchi 
size  of  the  scales  and  a  stouter  form."  Tributaries  of  Lag 
Coahuila.    ( Oarman.) 

{Hyboffnathm  (Dionda)  punctifer  Garman,  Bull.  Mns.  Comp.  Zo5L  ▼! 

Page  176.  After  C  hubalina  add: 


236  (5).  €.  rubrlpinna  (Garm.)  J.  dt  G. 

Brownish  above,  sides  rosy  or  silvery;  cheeks  silvery 
band  from  nape  to  pectorals;  lower  fins  salmon  color;  ca 
dorsal  dark  brown.  Body  deep,  much  compressed,  the 
Head  small;  snout  shorter  than  eye;  maxillary  not  reachi 
torals  not  reaching  ventrals,  the  latter  to  anal;  caudal  d 
Scales  much  deeper  than  long.     Head  4^;  depth  2%. 
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ire  recognized.    These  are  distinguished  by  the  characters  given  in 
-lie  following  analytical  key: 

I.  Moath  inferior,  snout  produced  beyond  it. 

b.  First  dorsal  ray  midway  between  end  of  snout  and  base  of  caudal. 

c.  Lateral  line  60-64;  1.  trans.  lO-fl-f  9 nasutus. 

ce,  Lateralline  70 caiaractw. 

(6.  First  dorsal  ray  midway  between  anterior  nostril  and  base  of  caudal. 

d.  Lat.  1.75-80;  1.  trans.  10 -f  1  + 10 marmaratus. 

dd.  Lat.  1.70;  1.  trans.  10-f  1-f  10 luteiu. 

hhb.  First  dorsal  ray  midway  between  front  of  mouth  and  base  of  caudal. 

e.  Lat.  1.  70 ;  1.  trans.  11  -f  1  -f  10 ;  snout  narrow ocella, 

ee.  Lat.  1.80;  1.  trans.  12  +  1  +  12 dulda. 

eee,  Lat.  1.  70-72;  1.  trans.  12 -f  1 -f  13 tratismonianua, 

WW.  First  dorsal  midway  between  middle  of  eye  and  base  of  caudal. 

/.  L.  trans.  25 maxillo$us, 

■a.  Mouth  Bubinferior,  snout  not  produced. 

g.  First  dorsal  midway  between  nostril  and  base  of  caudal ;  lat.  1.  80 ; 

1.  trans.  14-f-l  +  lO hadhu. 

gg.  First  dorsal  midway  from  eye. 

h,  Lat.  1.58-60;  1.  trans.  9 -f  1 -f  7 »imus. 

hh.  Lat.  1.  70;  1.  trans.  11 -f  1+8 ohtu$wi. 

hhh,  Lat.  1.63;  1.  trans.  12  +  1  +  9 atronasus, 

f.  Stout,  black  band  obsolete lunaius. 

9aa,  Mouth  anterior. 

Jk.  First  dorsal  midway  from  front  of  eye. 

I,  Lat.  1.69-76;  1.  trans.  11  + 1  + 10 meleagrU. 

K.  Lat.  1.64;  1.  trans.  9  + 1  +  7 arenatus. 

Most  of  these  species  we  are  unable  to  recognize.  They  seem  to  us 
to  be  merely  local  varieties,  or  even  individual  variations,  of  the  two  or 
three  most  widely-distributed  types  in  this  genus. 

The  following  may  perhaps  be  inserted: 

Page  207.  After  JB.  tranamontanus  add: 

lie  (h).  B.  dulcis  (Grd.)  Jor.  &  Copel. 

Reddish  brown,  clouded  with  darker;  lateral  band  very  faint;  a 
lark  caudal  spot.  Snout  blunt,  projecting  beyond  mouth,  which  is 
tmall  and  inferior.  Barbel  small,  sometimes  absent.  Ventrals  reach- 
Dgvent.  Scales  small.  Head  4 J.  D.  9;  A.  8;  scales  12-80-12.  Platte 
STalley.    (Oarman.) 

{Argyreus  dulcis  Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  Sweetwater  River;  Gar- 
nan,  Science  Observer,  1881,  59,  Cheyenne:  RhinWithya  ocella  Garman,  1.  c.  59,  fropi 
7.  E.  Wyoming  and  Montana,  has  the  snont  narrow,  the  barbel  conspicuous,  the 
icales  11-70-10:  Rhinichthys  luteus  Garman,  i3ull.  Mns.  Comp.  Zool.  1881,  87,  and 
Icience  Observer,  1881,  59,  from  Ogden,  Utah,  has  the  snout  long,  more  than  twice 
ije,  the  barbel  small,  and  the  scales  10-70-10 :  Rhinichthys  marmoratM  Ag. ;  Garman, 
«  e.  58,  from  8»iilt  Ste.  Marie,  has  the  scales  10-78-10,  and  is  possibly  distinct  from 
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Page  208,  After  Uhudehihyii  atronuMm  add: 
3tS  {b).  K.  bHditiSi  Ganuau. 

Brownish,  mottled;  sidea  and  belly  ailTery,  Frout  of  dorsid  mUV 
betweeu  uostril  aod  eye.  ^Scales  14-SO-lU;  otlienfia^  ad  m  iL  otfi 
Clinch  Eiver.    (Qarmmu] 

(Qnrm»ii,  Sdence  Obfjervisr^  1S81^  60.) 

Clouded  brown ;  a  dark  lateral  stripe,  bound od  above  by  a  ifli 
line.  Head  depressed  above  and  in  front  of  eyes;  snoul  rather  ki 
thin,  little  projecting.  First  dorsal  midway  between  eye  and  has 
caudal.  Head  4^.  D.  9;  A.  8;  scales  9-60^7  j  teeth  2^irA,2.  ( 
huila,  M*^xk:o.     (GarmmL) 

(Oarman,  ^cienoo  Observer,  1861,  61 ») 

318  (<]().  B»  ineloagriii  A^. 

Similar  to  R,  ohtumiH^  but  witJi  the  jaws  nearly  e4|ii;iU     Head  bn 

inirrowed  anteriorly;  lips  small;  teeth  2,  4-4,  2,     Ileild  %    U-^*? 

7;  ^uales  11-70-8,     Western  Illiiiois  and  Iowa. 

(A|^a^iZ|  Am.  Joum.  8ci.  Arts,  li&l^  357;  GaimaUf  BuIL  Muji^  Comp.  En&L  l^t 
sitnl  ?^denco  Obsiirver,  IhhI,  C2.) 

3i§  (e).  R.  arenatns  Garman. 

Similar  to  JB.  meleagris,  but  with  larger  scales,  and  the  teeth  1. 4- 
Head  4^;  depth  5 J,  D.  8;  A.  7;  scales  9-64-7.  Sand  Hill  River,  3 
nesota.     ( Oarman. ) 

(Garman,  Ball.  Mas.  Comp.  Zool.  1881,  87,  and  Science  Obserrer,  1881,63.) 

Page  235,  tenth  line,  read:  "nearly  reaching  ventralsJ' 

Page  241.  The  specimens  described  in  the  text  as  Squalius  abrm 
are  the  young  of  the  species  described  on  page  240  as  Squalius  rk 
leus.  Siboma  atraria  Cope  is  also  identical  with  the  latter  i$pt« 
Whether  Siboma  atraria  Grd.  is  the  same  is  very  doubtful.  TheM 
ing  are  the  characters  assigned  to  it,  and  may  be  substituted  forti 
given  in  the  text: 

SOI.  S,  atrarlu^  (Gnl.)  J.  &  G, 

•  Blackish  above,  mottled  with  dark;  paler  below.  Body 
elongate,  subfusi form;  caudal  [leil uncle  stout;  bead  larger 
f/ibhmus;  the  iius  lower;  proBIe  of  head  gently  sloping  fbrvsfi^ 
uncHit  subeonicaL  Mouth  small,  the  maxdlary  not  readiltig  ^^ 
aite  eye.    Eye  small,  5^  in  head.     Dorsal  iuserted  mw  v^nir^^i 
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base  of  caudal  than  snoat.  Head  nearly  4  (with  caudal).  D.  9;  A.  8.; 
scales  11-7.  Teetli  1, 4-6, 2,  without  griutling  surface  properly  so  called. 
L.  7  inches.    From  a  spring  in  Utah,  near  the  desert.    {Oirard.) 

(Sibama  atraria  Qrd.  Proc.  Ac.  Nat.  Sci.  Phila.  1856,  208,  and  U.  8.  Pac.  R.  R.  Snrv. 
X,  297:  ISiboma  atraria  var.  longiceps  Cope  &  Yarrow,  Zool.  Wheeler's  £xpl.  W.lOOtb 
Mer.  V.  6(>7,  1876,  from  Nevada ;  a  small  fish  with  the  scales  12-56-5,  the  head  4,  the 
depth  4i  in  leni;th.) 

Page  244.  Kamerous  specimens  of  Phoximus  phlegeihontis  from  Provo 
Biver  examined  bj'  us  are  full-grown  at  a  length  of  barely  2  inches;  the 
lateral  line  is  almost  wholly  wanting  in  all. 

Page  244.  If  the  generic  name  Leucos  be  considered  as  preoccupied, 
this  genus  should  stand  as — 

104.— ]II¥L.OI.i:U€US  Cope. 

Page  262.  Instead  of  Megalopa  thrissoidea  read: 
486.  m.  atlanUcus  C.  &  V. 

And  erase  the  synonym  "  Clupea  thrissoides  Bloch  &  Schneider,  1801, 
424,^^  inserting  instead  ^'Megalops  atlanticus  C.  &  V.  xix,  398.'' 

Clupea  thrissoides  Bloch  &  Schneider  is  based  on  Broussonet'a  descrip- 
tion of  his  Clupea  cypnnoides,  which  is  the  East  Indian  Megalops  cypri- 
naides  (Brouss.)  Bleek.  On  our  Gulf  coast,  Megalops  atlanticus  reaches 
a  length  of  about  6  feet,  and  is  known  as  "Grande  Ecaille." 

Page  265.  After  Clupea  sagax  add: 
441  (6).  C.  pseudohlspanica  (Poey)  GthT.^Spanish  Sardine, 

Plain  bluish,  silvery  or  golden  below.  Body  slender,  little  com- 
pressed, the  belly  scarcely  carinated,  its  scutes  weak;  mouth  small,  the 
maxillary  extending  a  little  past  froiit  of  pupil,  2f  in  head;  lower  jaw 
and  tongue  with  a  few  feeble  teeth;  cheeks  much  longer  than  deep,  the 
depth  below  eye  3  ©ye,  which  is  ^  in  head ;  opercle  without  striae.  Gill- 
rakers  long,  very  slender,  30  to  40  below  angle.  Caudal  as  long  as  head; 
ventrals  below  middle  of  dorsal;  peritoneum  pale.  Head  4^;  depth  5 J. 
D.  18;  A.  17 ;  Lat.  1.  about  45.  L.  O.J  inches.  Cuba  to  Pensacola,  Florida. 
Closely  allied  to  the  European  Sardine  (Clupea  pilchardus  Walbaum), 
which  is  best  distinguished  by  the  strongly  striate  opercle. 

{Sardinia  paeudohispanica  Poey,  Meraorias  Cuba,  ii,  311,  1860;  Gttnthcr,  vii,  442.) 

Page  271.  After  2>.  cepedianum  add: 
441*  D.  mexicanain  (Gthr.)  J.  Sl  G. 

Silvery,  a  small  round  dark  spot  at  the  shoulder.  Maxillary  reaching 
fitoat  of  eye;  jaws  even  in  front;  eye  as  long  as  snout,  four  in  head 


cahuate  and  faintly  serrate.  Head  compressed,  conic,  the 
pointed,  blnntish  at  tip.  Maxillary  extending  beyond  root 
Eye  not  very  large.  Teeth  in  both  jaws.  Pectorals  and  v 
Head  3^;  depth  5.  A.  22.  Southern  California;  aboi 
likely  the  young  of  S.  ringens,  from  which  it  seems  to  be 
the  more  compressed  body.  The  many  specimens  obtai 
San  Diego  were  of  the  same  size,  and  schools  of  immatit 
uniform  in  size,  are  rarely  seen. 
{Engraulis  nanus  Girard,  U.  S.  Pac.  R.  R.  Surv.  x,  334,  1858.) 

Page  273.  After  Stolephorus  hiulcu^j  which  is  probably  i 
S.  hrowni,  read; 

454  (&).  S.  mitchllli  (C.  &  V.)  J.  &  G. 

Very  pale,  translucent,  the  silvery  lateral  stripe  very  na 
well  defined,  scarcely  wider  than  pupil ;  snout  and  cand 
with  many  dark  points;  middle  line  of  back  with  a  cont 
formed  of  dark  points;  dark  points  along  base  of  imal  a 
Body  rather  short  and  deep,  compressed,  belly  slightly  se 
short,  not  longer  than  pupil ;  eye  very  large;  maxillary  exte 
root  of  mandible,  about  to  margin  of  opercle;  both  jaws 
teeth;  cheeks  broadly  triangular.  Anal  long  and  high, : 
body ;  its  first  ray  nearly  under  middle  of  dorsaL  Pecton 
head.    Head  3| ;  depth  4.    D.  14 ;  A.  26;  Lat  L  about  37. 
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torals  and  ventrals,  the  latter  of  7  mys,  the  former  of  12.  Gill  rakers 
153  (27  in  A.ferox).  Eye  6  in  hetwi,  the  maxillary  extending  to  beyond 
it.  Head  6;  depth  11.  D.  39^  A.  16;  vertebrae  (as  in  A.ferox)  50.  Una- 
lashka,  Alaska.    (Bean.) 

(Bt»an,  Proc.  U.  S.  Nat.  Mus.  v,  1882.) 

Page  281.  After  Synodus  lucioceps  add : 
464  (6).  S.  Intermedins  (Spix)  Poey,— Sand-direr, 

Grayish,  abruptly  paler  below ;  ba<ik  and  sides  with  eight  dark  cross- 
bands,  broadest  at  lateral  line;  a  jet-black  blotch  on  upper  part  of 
ahoulder-girdle,  hidden  by  opercle;  membrane  of  maxillary  black;  dor- 
sal and  pectorals  barred,  the  former  in  fine  pattern ;  lower  fins  and  lower 
part  of  head  sulphur  yellow.  Body  rather  stout ;  head  blunt,  large, 
the  snout  broader  than  long,  about  equal  to  eye,  which  is  4^  in  head ; 
frontal  bones  little  striate ;  interorbital  space  concave,  G  in  head ;  promi- 
nent strisB  behind  eye;  jaws  subequal;  maxillary  lj|  in  head,  longer 
than  pectoral.  Scales  large,  4  to  6  rows  on  cheek;  3  series  between 
adipose  fin  and  lateral  line.  Dorsal  high,  as  high  as  long;  pectoral  2 
in  head;  ventral  1^.  Head  4;  depth  8.  D.  11;  A.  11;  scales  4-48-7. 
1a  15  inches.    West  Florida  to  Brazil. 

{Satirms  intermediu8  Spix,  Pise.  Brazil,  81 :  Saunis  intermeditia  GUuther,  v,  39G:  Sauru$ 
«»a/wCuv.  &  Val.  xxii,  483;  Poey,  Syn.  Pise.  Cub.  414.) 

On  page  288,  twelfth  line,  read:  Mouth  generally  terminal. 

On  page  290,  all  the  text  between  the  description  of  Microstoma 
gnenlandicum  and  that  of  MallotuSj  on  page  291,  should  be  can(;elled. 

On  page  300,  after  Coregonus  merJci,  add : 

^•S  (h)  C.  lanrettae  Bean. 

**  The  height  of  the  body  is  greater  than  the  length  of  the  head  and 

oqnals  one-fourth  of  the  total  length  without  the  ciiudal;  the  distance 

Of  the  nape  from  the  front  margin  of  the  jaw  is  contained  2\  times  in 

its  distance  from  the  beginning  of  the  dorsal.    The  diameter  of  the  eye 

^aals  the  length  of  the  snout,  and  is  about  one-fifth  that  of  the  head. 

2f  axillary  reaching  nearly  to  the  middle  of  the  eye,  its  length  contained 

S^  times  in  that  of  the  head ;  the  supplemental  bone  about  half  as  long 

as  the  maxilla,  and  its  greatest  width  equals  one-third  of  it^  length. 

TThe  length  of  the  mandible  equals  three-sevenths  of  that  of  the  head, 

peaching  to  the  hind  margin  of  the  orbit.    The  appendage  of  the  veo- 

"    *-      w  than  naif  as  long  as  the  fin  and  nearly  equal  in  length  to 

itdy  over  it."    Eye  5  in  head.    Scales  much  smaller 
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than  usual  in  0.  artedi.    D.  12;  A.  11;  V.  12;  P.  16;  Lat.  L  84  to  95. 
Northern  Alaska;  Yukon  River  to  Point  Barrow.    {Bean.) 
(Beau,  Proc.  U.  S.  Nat.  Mus.  iv,  1881,  156.) 

Page  30C.  Instead  of  Oncorhynchua  chouicha  read: 
499.  O.  tchawytcha  (Walb.)  J.  &  O. 

The  barbarous  appearance  of  this  name  scarcely  warrants  so  great  a 
change  in  its  orthography. 

Page  320.  No.  515,  Salvelinm  hoodii^  should  be  erased.  The  speci 
mens  in  the  British  Museum,  described  by  Dr.  Gunther  as  Salmo  hoodi 
(vi,  150),  belong  to  Salvelinus  namaycush.  The  remaining  types  of  Kicli- 
ardsou's  original  description  belong  to  Salvelinus  fontiiialis. 

Page  325.  After  Chologaster  aga^s^izi  add: 
523  (b).  C.  papllllfer  Forbes. 

The  specimen  from  Southern  Illinois,  described  in  the  text  from  the 
MSS.  of  Professor  Forbes,  proves  to  be  distinct  from  C.  agaasizi.  Several 
other  specimens  have  been  since  obtained.  It  is  further  distinguished 
from  the  other  members  of  the  genus  by  the  presence  of  tactile  papillar>' 
ridges,  as  in  Amblyopsis  and  Typ^^^i^^i^^V^'  The  character  of  "no  papil- 
lary ridges",  assigned  in  the  text  to  Chologaster,  should  therefore  Ix^ 
erjised. 

{Chologanter papilliferus  Forbes,  Amer.  Nat.  Jan.  1882,  I.) 

Page  329.  Cyprinodon  gihhosus  appears  to  be  identical  with  C.  rarie- 
gatuHj  differing  possibly  in  slightly  greater  size  and  deeper  coloration, 
the  ante-dorsal  region  l)eing,  in  the  males,  of  an  intense  steel-blue  ami 
the  lower  i)arts  largely  sahnon-red.  Head  3f  to  3|;  depth  2  to  2f.  D. 
11;  A.  10;  scales  20-13. 

For  Cyprinodon  gihhosus  (B.  &  G.)  substitute — 
526.  €.  bovinus  B.  &  G. 

A  doubtful  species,  differing  from  C.  variegafus  in  having  the  hejul3 
in  length,  the  eye  4  in  head,  the  ventrals  under  anterior  margin  of  dor 
sal,  and  the  lin-rays  I).  9,  A.  8.     Leon's  Spring,  Texas. 

(H.  iSc  G.  I*roc.  Acad.  Nat.  Sci.  Pliila.  1853,  389,  etc.) 

526  (h).  C.  exiinius  Grd. 

DitVers  from  C.  variegatus  in  having  the  hejul  3J  in  length,  the  eye  4 
in  liea<l;  1).  12,  A.  12.  Coloration  pale,  the  male  largely  golden.  L.  2J 
inches.     Chihuahua  River. 

(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1859,  158.) 
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Page  333.  Fundulus  Himilu  is  verj'  abundant  everywhere  on  the  Gulf 
coast  and  north  to  South  Carolina. 

Page  333.  Instead  of  Fundulus  zebra  read: 
A86«  F«  zebrinns  J.  «&  G.  uom.  sp.  nov. 
The  name  ^^zehra^  is  preoccupied  in  this  genus. 

Page  335.  Omit  from  the  synonymy  of  Fundulvs  adima,  Adinia  multi- 
fasciata  Grd.  which  is  a  very  different  %^eiC\e&=  Fundulus  xenicus  J.  &  G. 

Page  336.  After  F.  nigrofasciatus  add: 

449  (6).  F.  oceUarts  J.  «&  G. 

i  dark  olive,  golden  below;  sides  with  13  to  15  dark  cross-bands, 
nearly  parallel,  the  anterior  narrower  than  the  interspaces;  si^es  pos- 
teriorly finely  speckled,  with  small  pearly  spots  on  both  bands  and  in- 
terspaces; dorsal  and  anal  margined  with  orange;  both  fins  with  black 
and  pearly  spots.  9  dark  olive;  sides  dusted  with  dark  points;  middle 
of  sides  with  about  13  very  narrow  dark  half  bars;  dorsal  with  an 
ocellated  black  spot  posteriorly.  Head  small  and  slender,  the  snout 
shoit.  Body  rather  slender.  Eye  4  in  head,  1§  in  interorbital  width. 
Teeth  small,  the  outer  series  somewhat  enlarged.  Dorsal  high,  in 
males  reaching  base  of  caudal,  in  females  much  lower;  anal  inserted 
under  second  ray  of  dorsal.  Oviduct  not  adnate  to  its  first  ray.  Head 
3J;  depth  4.  D.  11;  A.  10;  V.  6;  P.  13;  scales  35-15.  .  L.  3  inches. 
Pensacola  Bay,  Florida. 

(Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.  1882.) 

Page  336.  After  Fundulus  heteroclitus  add : 
M3  (&).  F.  irrandls  B.  <&  G. 

Very  closely  related  to  F.  heteroclitus^  but  diflTering  constantly  in  the 
mu^h  lower  fins,  the  longest  rays  of  the  dorsal  even  in  the  male  not 
more  than  half  head,  of  anal  1|  in  head;  eye  4  to  4^  in  bead,  slightly 
more  tban  half  interorbital  space.  Head  3  to  3^;  depth  3 J  to  35.  D. 
11;  A.  10  or  11;  scales  35  to  38-15.  L.  3  to  C  inches.  Gulf  coast;  re- 
placing F.  heteroclitus. 

(B.  &  G.  Proc.  Acad.  Nat.  Sci.  Phila.  1853,  389,  etc.:  Fundulus floridensia  Grd.  Proc. 
Acad.  Nat.  Sci.  Phila.  1859,  157.) 

Page  337.  After  Fundulus  stellifer  add : 

zx.  Body  short  and  deep^  strongly  compressed ;  gill-membranes  restricted  above  to 
region  below  upper  edge  of  pectoral.    {Adinia  Grd.) 


uuijuie  \Any  ueepj  tue  ut5ii.u  uepresseu,  rapiuiy  laperiu^  lo 
ical  SQoat;  the  anterior  profile  somewhat  concave.  Femali 
-  with  the  back  less  elevated.  Teeth  very  small,  in  a  villifon 
of  the  oater  series  wide-set  and  considerably  larger.  Ey 
head,  1^  in  interorbital  space;  opercle  adnate  to  shoulder- 
base  of  pectoral  (as  in  Cyprinodon  and  Jordanella).  Dorsj 
advance  of  anal,  it«  origin  midway  between  caudal  and  m 
the  longest  rays  in  males  reaching  base  of  caudal.  If  ii 
lower;  ventrals  IJ  in  head.  Intestinal  canal  as  long  as 
3;  depth  2  (2f  to  2J  in  9 ).  D.  9  or  10;  A.  11  or  12;  V.  6; 
scales  25-10.  L.  2  inches.  Gulf  coast,  West  Florida  to  T 
very  abundant  in  shallow  lagoons. 

{Adinia  multifasciata  Girard,  Proc.  Aca<l.  Nat.  Sci.  Phlla.  1859,  117; 
bert,  Proc.  U.  S.  Nat.  Mus.  1882,  not  Hydrargyra  multifawcUUa  Le  8aea 
adinia  Jor.  <&  Gilb.) 

Page  340.  Zygonectes  atrilatiis  should  probably  be  sup 
appeiirs  to  be  based  on  females  of  Oamlmsia  patrueUs.   . 

Page  340.  Instead  of  Zygonectes  melanaps  read: 
553.  Z.  inurus  J.  <&  G. 

The  known  specimens  of  this  species  are  from  Cache  Bi% 
em  Illinois.    For  the  synonymy  in  the  text  substitute— 

(Zygonectes  melanaps  Jordan,  Ball.  Dlinois  Lab.  Nat.  Hiat.  it,  &^  1878 ( 
melanopa  Cope):  Jor.  ib,  Gilb.  Proc.  U.  S.  Nat  Mns.  1882:  HaploekOm 

iini\  Z.  melanova  Hav  are  annarentlv  Gamhuaia  vatruelu.') 
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stiipes  following  the  rows  of  scales,  the  stripes  a  little  narrower  than 
the  interspaces;  a  large  blackish  blotch  below  eye;  fins  nearly  plain, 
the  upper  somewhat  dusky;  young  with  faint  dark  bars.  Body  com- 
paratively long  and  slender,  little  compressed.  Caudal  peduncle  long, 
rather  slender.  Head  long,  broad  and  depressed  above.  Eye  large, 
about  equal  to  snout,  %  interorbital  width,  3 J  in  head.  Lower  jaw 
heavy.  Teeth  small,  the  outer  scarcely  enlarged.  Fins  all  small. 
Head  3|;  depth  5.  D.  8;  A.  9;  scales  40-10.  Indian  River,  Florida. 
(Gowle  &  Bean,  Proc.  U.  S.  Nat.  Mns.  v,  1882.) 

Page  343.  Lucania  venusta  is  generally  common  along  the  Gulf  coast. 
Color  nearly  plain  light  olive,  the  males  with  the  dorsal  and  caudal 
bright  yellow,  the  anal  orange,  each  of  these  fins  margined  with  black; 
dorsal  with  black  spot  at  base  in  front,  ocellated  with  yellow.  D.  11  or 
12;  A.  9  or  10;  scales  26-8. 

Page  343.  To  the  description  of  Lucania  parva  add : 

Plain  olive,  edges  of  scales  darker;  front  of  dorsal  with  a  dusky  spot. 

Body  comparatively  deep,  the  back  somewhat  arched.    Dorsal  high; 

anal  small.     Head  3J;  depth  3 J.     D.  11;  A.  8;  scales  20-8.     L.  IJ 

inches.    Connecticut  to  Florida  {Bean). 

Page  345.  No.  562  may  be  rcdescribed  as  follows: 

569.  O.  patraelis  (B.  &  G.)  Grd. 

Light  olive,  each  scale  edged  with  darker;  a  very  narrow  dark  streak 
along  sides;  top  of  head  dusky;  an  obscure  bluish-black  bar  below 
eye;  a  black  blotch  on  each  side  of  belly,  caused  by  the  black  perito- 
neum showing  through  the  skin;  fins  dusky;  the  caudal  sometimes 
dotted.  Body  rather  slender.  Head  small,  very  broad  and  much  de- 
pressed; teeth  in  broad  villiform  bands;  eye  small,  1^  in  interorbital 
width,  3J  to  3J  in  head.  Intestinal  canal  as  long  a«  body.  Dorsal 
small,  far  back;  distance  from  its  insertion  to  caudal  half  that  to  snout; 
anal  larger  and  higher  than  dorsal.  Head  4;  depth  3  to  4.  D.  7;  A. 
8  or  9;  scales  30-10.  L.  1 J  inches.  Marshes  and  lagoons  of  the  South 
Atlantic  and  Gulf  coasts,  Delaware  to  Mexico,  mostly  in  brackish  or 
fresh  water;  excessively  common  in  Louisiana.  Eastern  specimens 
(var.  JiolbrooM;  Maryland  to  Florida)  have  usually  the  eye  larger,  about 
one-third  length  of  head,  1^  in  interorbital  width;  head  3^  in  length. 


Page  346.  After  Gambmia  nobilis  add : 

566  (h),  O.  senUls  Ord. 

Brown,  sides  with  dark  specks;  vertical  fins  speckled.  \ 
small,  not  reaching  vent;  anal  rather  large.  Head  5  in  1 
D.  9;  A.  10.    L.  2 J  inches.    Ghihnahna  River. 

(Girard,  Proc.  Acad.  Nat.  Sci.  Phiia.  ia'9, 121.) 

Page  347.  Under  Mollienesia  latipinna  read: 
^^  Eye  greater  than  snout,  2  in  head,  1}  to  2  in  interorl 
^^Gaadalmembrane  dark  orange,  with  black  dots."    ^^D.  1 

Page  347.  After  Mollienesia  latipinna  add: 

567  (&).  IS.  llneolata  (Grd.)  J.  &,  G. 

Color  of  M.  latipinna,  the  sides  with  five  dark  half-bars. 
3^  to  3^  in  head.    Dorsal  fin  rather  small,  its  rays  13  (i 
number;  otherwise  essentially  as  in  if.  latipinna,  of  which 
variety.    Marshes  and  lagoons  of  Lonisiana  and  Texas. 

(PcBcilia  llneolata  Grd.  U.  S.  Mex.  Bound.  Snrv.  Ichth.  1859, 70:  lAwtU 

1.  c.  70.) 

Page  352.  Instead  of  Usox  salmoneus  read: 
574.  E.  umbrosus  Kirt. 

The  Esox  vittatus  and  E.  salmonem  appear,  from  Bafinec 
script  notes,  to  have  been  mythical. 


ADDEm>A 52.    MURJENID^ — ^MURiENA. 


895 


^  two  series,  tbe  outer  s€»rie8  of  a  few  short,  fixed  teeth  ;^  the  inner 
genes  of  about  10  long*  eonipressed  t^eth,  a  few  of  wLicli  are  dei>it»$»i- 
■e,  all  more  or  less  directed  backward;  those  ot  tlie  uiiddJe  of  the  jaw 
somewhat  larg^er  than  those  iu  front.    Yomer  with  1  or  2  depreif^ibh* 
^ftiiine^.    Teeth  of  lower  jaw  similar  to  thone  of  upper;  the  hir^e  teeth 
^kther  shorter  and  broader:  teeth  all  eutire;  mouth  not  *:lo8ing  eoui 
iHeitely.     The  tubes  of  anterior  au^l   posterior  nostrils  about  equal, 
rfightly  shorter  than  eye.    Cleft  of  the  mouth  2f  times  in  lenj^h  of 
head;  eye  over  middle  of  cleft,  lij  in  snout.     Snout  0  in  head.     ITend 
2J  iu  trunk.     Tail  very  little  lon|;er  than  rest  of  bod>.    l)ni\s:il  ujod- 
BBte,  belonging  over  the  middle  of  head.    Gillopenlug  small,  abont 
^B  broad  as  eye.    Color  light  brown,  regularly  retieuhited  with  black- 
T&i,  the  reticulations  inclosing    hexagonal  or   roundish  spots  of  the 
groutid  color,  irregular  in  size,  longer  than  the  eye.     Entire  fish  fur- 
ther covered  thickly  with  small  whitish  spots,  smaller  than  the  pupil; 
the8e  spota  smallest  and  most  numerous  anteriorly,  nearly  obsolete  on 
the  belly,  and  present  on  the  inside  of  the  month.    Gill-opening  snr^ 
jponded  by  a  small  blackish  blotch  not  twice  as  broad  as  eye*     Angle 
^P  the  month  black;  dorsal  with  about  5  longitudinal  blackish  lines, 
which  are  obsolete  posteriorly*     Anal  with  a  blackish   longitudinal 
^Bripe.    Charleston,  South  Carolina.. 

^■Oootti!)  St  Bt-aa,  Proc.  IT.  R,  ^nt.  Muh,  1883,) 

'      Page  357»  After  Murwna  ocell&ta  add : 
4SO  {h),  m.  afra  (BIoet]>  Gthr. 

Greem'sh  black;  11ns  with  diirk  lines  and  without  pale  edge.  Teeth 
tuiiserial  in  old  examples,  the  vomerine  teeth  being  sometimes  biserial; 
loandible  with  ahout  20  teeth  on  each  side,  the  four  anterior  much  lon- 
ger than  tUe  others,  antl,  like  the  canines,  rather  elongate.  Anterior 
na^al  tnl>es  half  as  long  as  e.ve.  Gill-opening  nearly  ns  wide  as  eye. 
HuDut  narrow,  produced,  pointed;  eye  moderate,  luilf  length  of  snout, 
Somewhat  nearer  angle  of  mouth  than  end  of  snout,  ("left  of  the 
rtioutb  wide,  two  fifths  length  of  head.  Tail  longer  thnii  body.  Head 
^i  in  trunk.  Dorsal  not  elevated.  {OiintJwr.)  Tropical  parts  of  the 
^Vtlantic;  north  to  Florida. 

if  Otfmitothorthf-  afer  Hlm;hf  Aoal.  Fiache*  ix,  85:   MMnmm  o/ra  GUiithor,  viii,  V£S^ 

t),  3I»  ttt4>rltl|;a  Ciiv,  Moray, 

SVfcrywbere  with  innnmerable,  confluent,  irregular,  brownish  black 
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spots  separated  by  a  fine  network  of  the  white  ground  color;  each  pore 
of  the  lower  jaw  in  a  round  white  spot;  fins  without  white  margin;  in 
young  examples  the  black  spots  are  larger  and  fewer  in  number  than  in 
adults.    Teeth  uniserial;  canines  large;  jaws  not  shutting  completely; 
mandible  with  23  to  28  teeth  on  each  side,  of  which  the  3  anterior  are 
canines,  the  third  being  separated  from  the  preceding  by  an  interspace. 
Length  of  anterior  nasal  tubes  less  than  vertical  diameter  of  the  eye. 
Snout  produced,  narrow.     Eye  moderate,  |  length  of  snout,  a  little 
nearer  angle  of  mouth  than  tip  of  the  snout.    Cleft  of  mouth  very 
wide,  I  length  of  head.    Gill-opening  a  little  wider  than  eye.    Tail  bs 
long  as,  or  somewhat  longer  than,  body.     Length  of  head  half,  or  a 
little  less  than  haif,  that  of  trunk.    {Ounther.)    Tropical  parts  of  the 
Atlantic,  north  to  Southern  Florida. 
(Cnvier,  R6gue  Auim. ;  Giinther,  viii,  120.) 

Page  358.  Before  Ccecula  insert: 

168  (&).— I.ETHARCHUS  Goode  &  Bean  MSS. 
(Goode  &  Bean,  Proo.  U.  S.  Nat.  Mns.  1882:  type  iMharchua  vcUfer  G<K>d6  Sc  Bean.) 

This  genus  differs  from  CwctiUi  {Spha^ebranchus)  in  the  tot^il  absence 
of  the  anal  fin.  The  dorsal  is  high  and  begins  on  the  head;  gill-open- 
ings subinferior,  nearly  longitudinal;  pectoral  wanting.  {XrjOn;iai^  to 
forget;  a/>;^«c,  anal.) 

580  (b).  L,.  velifer  Goodo  &  Bean  MSS. 

Body  rather  robust,  somewhat  compressed,  its  greatest  depth  a  little 
more  than  f  the  length  of  head.  Head  large,  abruptly  tapering  ante- 
liorly;  snout  very  slender  and  pointed,  projecting  considerably  beyond 
the  lower  jaw,  its  length  ^^  head,  and  nearly  twice  the  very  small  eye; 
nasal  tubes  rudimentary;  anterior  nostril  under  tip  of  snout;  cleft  of 
mouth,  from  tip  of  snout,  4  in  head;  eye  nearer  tip  of  snout  than  angle 
of  mouth;  lower  jaw  short  and  weak;  tongue  short,  free  in  front;  teeth 
small,  pointed,  subequal,  in  narrow  bands  on  jaws  and  vomer;  head  OJ 
in  trunk;  head  and  trunk  14  times  length  of  tail.  Dorsal  unusually 
high,  its  height  at  nape  equalling  cleft  of  mouth;  its  insertion  at  first, 
third  of  head.  End  of  tail  sharp.  Anal  fin  wanting.  No  trace  of  pec- 
torals. Gill-openings  large,  subinferior,  oblique,  convergent  anteriorly, 
their  length  more  than  three  times  breadth  of  isthmus,  and  equal  to 
lower  Jaw.  Lateral  line  very  distinct,  extending  forward  in  a  curve  to 
below  front  of  dorsal.  Four  conspicuous  pores  on  each  side  of  lower 
jaw,  3  behind  each  eye,  3  at  the  nape  in  front  of  dorsal,  1  on  top  of  the 
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head,  and  4  on  each  side  of  upper  part  of  snout,  besides  a  few  smaller 
ones  abont  the  lips.  Dark  brown,  slightly  mottled  with  darker,  not 
paler  below;  head  paler  than  body;  dorsal  fin  pale,  with  a  broad  black- 
ish margin.    West  coast  of  Florida. 

(Qoode  Sl  Bean,  Proc.  U.  8.  Nat.  Mns.  1882.') 

Page  358.  After  Ccecula  souticaris  add: 
981  (6).  €•  teres  (Goode  &  Bean)  J.  &,  G. 

Body  terete,  moderately  elongate,  abont  f  length  of  head.  Snout 
short,  moderately  pointed,  projecting  somewhat  beyond  lower  jaw,  its 
length  6i  in  head,  2 J  times  the  very  small  eye.  Tube  of  anterior  nos- 
tril shorter  than  eye.  Cleft  of  mouth  4  in  head ;  front  of  eye  behind  mid- 
dle of  cleft.  Lower  jaw  rather  short  and  weak ;  tongue  not  free  in  front. 
Head  8|  times  in  trunk.  Trunk  and  tail  equal  in  length.  Dorsal  (as 
in  C.  scuticaris)  beginning  in  front  of  middle  of  head.*  Distance  from 
tip  of  snout  to  front  of  dorsal  2f  head.  Dorsal  of  moderate  height, 
its  longest  ray  nearly  equal  to  snout.  End  of  tail  acute.  Anal  well  de- 
veloped, lower  than  dorsal.  Pectorals  minute,  pointed,  usually  shorter 
than  eye.  GiU-openings  vertical  (as  in  C  8cui%cari8)j  the  length  of  one 
slit  slightly  more  than  breadth  of  isthmus,  about  equal  to  length  of 
snout.  Lateral  line  distinct,  the  pores  well  separated.  Head  without 
conspicuous  pores.  TJuiform  clear  brown,  paler  below,  whitish  on  the 
head;  fins  all  pale.    West  Florida. 

(Spkagebranchuft  teres  Gk>ode  &,  Bean,  Proo.  U.  S.  Nat.  Mas.  IS&2. ) 

Page  359.  Ko.  582  may  perhaps  stand  as — 
M9.  O.  mordax  (Poey)  J.  &  G. 

The  identity  of  the  species  found  on  our  coast  with  Mdcrodanophis 
ntardaw  Poey  is  certain,  but  the  '^  Crotalopsis  pmictifer^  of  Elaup  is 
somewhat  quesflonable.    The  small  vomerine  teeth  are  in  two  series. 

On  page  369,  substitute  for  the  description  of  583,  OpMclithya  tri^eri- 
aiis: 

Light  olive  brown  j  a  dorsal  series  of  large  round  black  spots,  be- 
sides two  alternating  lateral  series;  head  with  small  K])otH  above  and 
below,  those  below  elongate;  dorsal  and  anal  narrowly  edged  with 
black;  pectorals  with  a  few  spots.  Skin  of  head  with  longitudinal 
wrinkles.  Length  of  head  a  little  mon^  than  one-third  its  distance 
from  vent.     Head  subconical,  the  snout  rather  long   and  x>ointed. 

'SnbgenuB  Callechelifa  Kau]),  A]>ode8,  1856,  28:  type  CallecheiyM  guichenoH  Kaop. 
{xdXoi,  fair;  iyx^X^^y  o®l-) 

Bull.  Nat  Mus.  No.  16 57 
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Mouth  large,  tbe  gapo  2f  in  head.  Eye  moderate,  2  in  snont,  a  littie 
behind  the  middle  of  the  gape.  Teeth  pointedj  fixed,  those  in  jaw« 
biserial,  those  on  vomer  in  one  series.  Pectoral  3J  in  head;  dorsal  be- 
ginning well  in  front  of  its  tip.  Tail  a  little  longer  than  body,  Fodde 
(and  Atlantic!)  coast  of  Tropical  America;  abundant  southward ;  nortli 
to  Southern  Culiforuia  (jide  Co&per). 
{Mttrainop»it  iri9eriali»  Kaup,  Apodes^  lti56, 12:  Merpeioickthyt  callisoma  Abbott,  Proa 
Load,  Nat.  Sci.  Phila.  1860,475:  OphU%ru$  aalVi^mifiiiMU  Garrett  Proe,  C«l.  Acad.  Nat 
Sot.  lii,  66;  GiLnther,  vili,  56.) 


Page  359.  After  Ophichthys  Mserialis  add: 


^83  {b).  O.  macriinis  Poey. 

Uniform  light  olive,  the  back  closely  puDCtate,  but  oot  dark ;  fins  all 

pale^  the  dorsal  and  pectoral  without  dark  shades.     Body  not  very 

slender.     Head  pointed,  the  upper  jaw  projecting.     Eye  largey  mai^ 

than  half  snout,  placed  above  middle  of  gape.     Gape  2%   in  bea4« 

Teeth  subequal,  short,  slender,  and  sharp,  more  or  less  directed  baok- 

wards;  all  of  them  biserial;  no  canines.    Kasal  tubes  short,  inconspie* 

uoos.     Tail  twice  length  of  rest  of  body«     Head  slightly  more  than 

half  trunk,  nearly  9  in  total.    Pectorals  long,  2 J  in  head;  dorsal  begin- 

uing  opposite  anterior  third  of  pectoral;  distance  from  snout  to  front 

of  dorsal  2^  in  distance  to  vent.    Qlil-openiugs  small,  rather  near  to 

gether.     L.  15  inches.    Cuba  to  Texas,     Closely  allied  to  0.  pariik 

(Rich.),  with  which  It  is  identified  by  Dr.  Giinther;  but  that  apeeiei 

has  very  loug  nasal  tubes. 

(Poey,  Eepert.  Fis.  Nat.  Cuba,  ii,  256:  OxyodontichiAya  maerurua  Pa«y, 
Hlgt.  Nat.  Esp.  18S0»  *^54;  Jordan  Sl  Gilbert-,  Pioc.  U.  a  Nat  Miu.  1862,  ^fSa,) 

Light  olive  greeu;  vertical  tins  edged  with  black;   tip  of  peel 

broiidly  dusky.    Teeth  all  biserial,  none  of  them  very  large  or  canine* 

like.     Head  coDica],  the  snout  short  but  rather  sharp.    Mootb  rather 

large,  its  gape  about  2f  in  head;  jaws  and  top  of  head  with  numerous 

dark  colored  pores.    Dorsal  beginning  a  little  before  tip  of  pectoraL 

Lateral  line  of  rather  coarse  pores.     Length  of  head  and  body  about 

2f  times  in  total  length.    West  Florida  to  Havana^  in  rather  deep 

water.     The  reproductive  apparatus  in  this  species  in  both  sexe«  ns- 

semblcs  that  of  ordinary  fishes,  the  ovaries  in  the  female  being  very 

large,  with  the  eggs  exceedingly  numerous. 

(T  OpkiauruM  ffomeuii  Castelnati,  Aolm.  Amdr*  Sod.  Folaa.  IST^  S4,  Eio  Jao«Uo :  f  Oplii^ 
tkjf$  famemi  Gantber,  viii,  60:  Ophisurua  ckryiopi  Po«y,  Mem.  Cuba,  U,  3^1; 
gyiu  Pbc.  Cub.  1868,  425:  O^jf&dontichth^a  ekrjf§ppt  Po6y,  Anal.  8oc. 
lfl».254.) 


I 


Anati^l 
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Page  359.  After  Ophiohthya  oeellatus  add : 

lYO  (6).-  PISODONTOPHIS  Kaap. 
[Pi900domophi$  Kaap,  Apodes,  1856, 15:  type  OphisuruM  cancrivarut  Rich.) 

Teeth  all,  or  nearly  all,  more  or  less  rounded  or  granular.  Other- 
rise  essentially  as  in  Ophichthys.    {Tturovy  pea;  6dob<:j  tooth;  df  ec,  snake.) 

184  (b),  P«  lonsraft  (Poey)  Goode  Sl  Bean. 

Body  extremely  elongate,  its  greatest  depth  little  more  than  ^  length 
»f  head.  Snout  rather  pointed,  its  length  5}  in  head  and  twice  diam- 
rter  of  eye.  Tubes  of  anterior  nostril  nearly  as  long  as  eye.  Cleft  of 
nonth  3  in  head ;  the  front  of  eye  slightly  behind  its  middle.  Teeth 
ill  blant  and  rounded,  biserial;  those  of  the  front  of  jaws  considerably 
larger  than  the  rest.  Head  4  in  trunk.  Head  and  trunk  If  in  tail. 
Dorsal  beginning  at  nape,  at  a  point  slightly  nearer  base  of  pectoral 
Sum  eye,  the  fin  of  moderate  height,  higher  than  the  anal;  end  of  tail 
diarp.  Pectorals  extremely  small,  rounded,  broader  than  long,  the 
breadth  of  their  bases  equal  to  depth  of  gill-opening.  Ground  color 
iftrk  brown,  pale  below;  each  side  with  2  series  of  round,  whitish 
blotches,  about  40  spots  in  each  series ;  spots  somewhat  largest  and 
Bout  distinct  anteriorly,  where  their  diameter  is  nearly  equal  to  length 
of  snout.  Head  with  irregular  round  whitish  spots  on  each  side. 
Dorsal  brownisb,  margined  with  dusky;  other  fins  pale.  Florida  to 
Daba. 

(f  JftiroiM  aomminata  Qronow,  Syst.  Ichth.  Ed.  Gray,  1854,  21:  Ophisurus  Umffui 
nPM^y,  Bep.  Fib.  Nat.  Caba,  1868,  254:  Ophichthys  acuminatum  Giiother,  viii,  83.) 

Page  380.  After  Myrichthys  tigrinm  Insert: 

lYl  (6).— MTROPHIS  Lfitken. 

;|UltkMi,  Yid.  Med.  Natarh.  Foren.  KJobenh.  1651, 1:  type  M^mphim  punetatuB  LUtk.) 
.  Body  elongate,  subcylindrical,  scaleless.    Vertical  fins  low,  meeting 
pmuid  the  tail,  the  dorsal  beginning  far  behind  the  pectoral,  which  is 
UMIL    Month  moderate,  its  cleft  extending  beyond  the  eye;  upper  jaw 
Iplgefit;  teeth  moderate,  in  1-3  series.    Nostrils  on  the  margin  of  the 

tor  lip,  the  anterior  tubular.   Size  small,    {iiupoq^  Myrus;  oipt<;j  snake.) 
(»}.  H.  lanbricus  J.  &.  G. 

^fiit  oUve,  everywhere  except  below  finely  punctulate;  some  very 

ondiah  yellowish  spots;  eyes  green;  lower  side  of  head  with 

J     > V  vorm-diaped,  tapering  backwards  and  scarcely 

•  than  that  of  body.   Head  very  smaU, 


5§5  (c).  M.  nucrosUg^mius  Poey. 

Distinguished  from  M.  lumhricus  chiefly  by  the  more  j 
tion  of  the  dorsal,  which  begins  at  a  point  midway  bet\ 
ing  and  vent.    {Poey.)    Cubato  Southern  Florida. 

(Poey,  Ropert.  Fis.  Nat.  ii,  250;  GUnther,  viii,  51.) 

Page  360.  In  Neoconger  mucronatm  the  anal  flu  is  well 
its  entire  length;  not  "rudimentary,"  as  stated  by  Oirarc 

Page  363.  After  Conger  niger  add: 
588  (6).  C.  caudicula  Bean  MSS. 

Olivaceous.  Head  a  little  more  than  1^  times  in  tru 
total  length;  tail  short,  its  length  exceeding  that  of  rest 
length  of  head  without  snout.  Eye  equal  to  snout,  ^^ 
moderate^  anterior  nostril  tubular;  lower  jaw  included; 
reaching  hinder  margin  of  pupil;  patch  of  vomerine  tee 
eye;  38  close-set  teeth  in  outer  seriesof  upper  jaw;  behii 
ical  teeth  directed  partly  forward;  teeth  in  both  jaws  bis 
beginning  over  posterior  part  of  pectoral;  pectoral  a  lit 
^  head.    Pensacola,  Florida,  in  deep  water.    (Bean.) 

(Bean,  Proc.  U.  S.  Nat.  Mus.  1882.) 

Page  370.  After  Hot4ii^canthus  ch^mnitzi  add: 
595  (6).  M.  pliasffanorus  Goode. 
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TieB.  Distance  from  snout  to  dorsal  2|  times  length  of  head,  its  length 
nearly  twice  length  of  head ;  anal  beginning  close  behind  vent,  its 
length  half  the  body.  Pectoral  short  and  rounded,  its  length  (uncertain) 
about  one-third  the  head.  Yentrals  broad,  with  peduncle-like  bases 
thickly  covered  with  scales;  closely  adjacent,  separated  by  a  narrow 
groove.  Head  TJ;  depth  9.  D.  X;  A.  XIX,  130;  P.  about  17;  V.  II, 
9;  B.  8;  scales  about  20-400-36.  ^Grand  Bank,  Newfoundland.  (Goode.) 
One  large  specimen  known,  taken  from  the  stomach  of  a  Somniosus. 
(Goode,  Ptoo.  U.  S.  Nat.  Mas.  iii,  535,  Id^.) 

Page  373.  To  the  account  of  Tylosurus  hians  add: 

Body  slender,  very  strongly  compressed,  nearly  twice  as  deep  as 
broad.  Tail  without  keel.  Caudal  deeply  and  subequally  forked;  ven- 
trals  insert^^d  much  behind  middle  of  body  (not  a  little  before  middle, 
as  stated  by  G.  &  Y.).  Side  with  a  series  of  faint  roundish  bluish 
blotches;  ];)ectoral  blackish,  pale  at  base.  Head  3^  to  3|-  in  length  in 
adult  examples.    D.  24;  A.  25. 

(f  Belofie  kians  C.  &,  V.  zviii,  432,  and  Giintbcr,  vi,  348:  Belone  maculata  Poey,  Mem. 
Cnba,  U,  290.) 

Page  373.  Instead  of  Tylosurus  lutimanus  read: 
^•7.  T.  cartbbeens  (Le  S.)  J.  <&  G. 

To  the  description  in  the  text  add : 

Body  very  elongate,  subterete,  the  depth  little  more  than  the  breadth 
of  body,  and  considerably  less  than  length  of  postorbital  part  of  head. 
Tail  scarcely  depressed,  but  with  a  small  black  dermal  keel.  Young 
and  half-grown  specimens  with  the  last  rays  of  dorsal  elevated,  nearly 
or  quite  as  high  as  anterior  rays;  adults  with  the  posterior  rays  of  dor- 
sal low,  not  longer  than  the  median.  Caudal  unequally  forked.  Jaws 
rather  strong,  slenderer  in  the  young.  Scales  very  small.  Tip  of  pec- 
toral black.  Head  3 J  in  adults;  3  in  young.  D.  24;  A.  22.  L.  4  feet. 
West  Indies;  occasional  northward. 

(BeUme  eanilKPa  Le  Snenr,  Joarn.  Acad.  Nat.  Sci.  Pbila.  ii,  127, 1823:  Belone  latinuma 
Poey,  Mem.  Cnba,  1],'S92, 1860:  Belone  caribbcpa  Giinther,  vi,  241 :  Belone  latimaniu  GUn- 
ther,  Yi,  249.) 

Page  374.  After  Tylosurus  exilis  add  : 

(»).  T.  Vladios  Bean  MSS. 

Cheeen;   pectorals   and  dorsal   blackish.     Body  robust,* little  com- 

^iwd|  its  greatest  breadth  a  little  more  than  f  greatest  depth ;  can- 

iffhUy  depressed,  a  little  broader  than  deep,  with  a  slight 

read  broad,  interorbital  space  nearly  |  length  of 

with  a  broad,  shallow,  nearly  naked  median 
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groove^  which  is  wider  behind  and  forks  at  the  nape.  Sopraofbital  booei 
with  radiating  striae.  Jaws  anasually  short,  stiff,  strong,  n^ndly  taper- 
ing forwards;  large  teeth  of  jaws  very  strong,  knife-shaped.  Upper 
jaw  from  eye  aboat  If  times  as  long  as  the  rest  of  head.  Eye  large,  7  in 
snout,  2f  in  postorbitalpart  of  head,  and  1|  in  interorbital  width.  Max- 
illary entirely  covered  by  the  preorbital.  Cheeks  densely  scaled;  oper- 
des  mostly  naked  except  along  the  anterior  margin.  Scales  of  bodj 
minute,  especially  above.  Dorsal  fin  low  posteriorly ;  tjie  height  of  ill 
anterior  lobe  equaling  that  of  anal,  or  length  of  postorbital  part  d 
head;  its  longest  ray  f  the  base  of  the  fin ;  caudal  lunate,  its  lower  kbe 
nearly  half  longer  than  the  upper;  middle  rays  about  as  long  aseyt 
Yentrals  inserted  midway  between  base  of  caudal  and  middle  of  eye, 
their  length  a  little  less  than  that  of  pectoral,  and  equal  to  ]K)6torbitil 
part  of  head.  Head  3^;  depth  13.  D.  I,  22;  A.  I,  20;  P.  14.  Penai- 
cola,  Florida;  a  large  species,  remarkable  for  the  great  strength  of  iti 
short  jaws. 
(Beau,  Proo.  U.  8.  Nat.  Mus.  1882.) 

Page  374.  Instead  of  Tylosunis  longirostris  read : 
509.  T.  martnus  (Bloch  &,  Sohn,)  J.  &,  G. 
To  the  synonymy  add : 

(Esox  helone,  var.  marinus  Bloch  &  Schneider,  Syst.  Ichth.  1801,  391.) 

Page  377.  After  Hemirhamphm  rosce  add: 
b.  Yentrals  much  nearer  base  of  caudal  than  head. 
604  (&).  H.  brasiliensis  (L.)  Gthv.—Balao. 

Greenish  above,  sides  silvery,  the  lateral  silvery  stripe  very  ind* 
tinct.  Body  not  very  slender,  compressed.  Lower  jaw  (from  end  of 
upper  jaw)  4f  in  length  from  its  tip  to  base  of  caudal.  Head,  withoal 
mandible,  5  in  length  from  tip  of  upper  jaw.  l^reniaxillaries  broader 
than  long.  Eye  large,  equal  to  interorbital  space,  |  i)ostorbital  pari  of 
head.  Ventrals  inserted  verj^far  back,  midway  between  baseof  caodil 
and  tip  of  pectoral;  vertical  fins  Kcaly;  anal  much  smaller  thaodorsil; 
last  ray  of  dorsal  slightly  produced;  pectoral  ij  length  of  head;  t* 
trals  2,^  in  head;  caudal  deci)ly  forked,  the  lower  lobe  longest,  Etd 
(with  lower  jaw)  22;  depth  Oj.  D.  14;  A.  12;  Lat.  1.  53.  Tropid 
America;  a  specimen  lately  taken  on  the  coast  of  Virginia  by  Ih.1 
T.  Wilkins. 

{Esax  hrasiUcnsin  L.  Syst.  Nat.  i,  517,  in  part,  the  uauie  and  fin  r^rs  |p^ 
Marcgrave's  account  of  Tylosurus  timucu]  Gliuthor,  vi,  270:  JBhmi  I 
1chn.  392:  Hemirhamphus  marginatus  and  halao  Le  Saeur,  Joiim.  j 
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ii,  135,  136, 1823:  Hmirhamphus  hrtumi  and  pUH  C.  &,  Y.  xiz,  13, 19:  BemirkamphuB 
pW  Gtinther,  vi,  269:  Hemirhamphfu  filamentoBus  Poey,  Mem.  Caba,  ii,  297,  1860.) 

Page  377.  The  genus  183  {b)  EuleptorhamphuSy  should  probably  be 
recognized.    After  Euleptorhamphus  longirostris  add: 

18S  (c).-€HBIODOBUS  Goode  <&  Bean  MSa 
(Goode^b Bean, Proo. U.S. Nat.  Mu8.]882:  tyipe  Ckriodorus atkerinoidesOoodeS^BeaJi.) 
Body  and  fins  as  in  HemirhamphuSj  but  both  jaws  very  short,  not  at 
all  produced,  each  with  two  series  of  large,  tricuspid,  incisor  teeth, 
which  form  a  continuous  cutting  edge.  Maxillary  anchylosed  to  pre- 
maxillary.    Ventral  fins  small,  median.    (;r/>e(a,  want;  dopof:^  lance.) 

•Oft  (b).  €•  atberinoldes  Goode  &,  Bean  MSS. 

Light  olive;  sides  with  a  narrow,  silvery  band.  Interorbital  space 
bxoad,  unevenly  convex,  its  width  equal  to  eye,  which  is  3^  in  head,  as 
long  as  snout ;  premaxillaries  much  broader  than  long,  their  edges  con- 
eave;  maxillary  4  \n  head;  mandible  2^,  its  tip  broadly  rounded,  not 
at  all  produced.  Dorsal  opposite  anal  and  entirely  similar  to  it;  both 
flns  elevated  in  front,  but  not  falcate,  their  longest  rays  half  head ; 
caudal  moderate,  deeply  and  subequally  forked;  ventrals  2^  in  head, 
their  insertion  midway  between  snout  and  base  of  caudal ;  pectorals  1^ 
in  head;  vertical  fins  with  small  scales.  Scales  moderate,  deciduous. 
Bead  4};  depth  6J;  breadth  of  body  f  its  depth.  D.  1, 14;  A.  I,  15; 
7.  6;  P.  12;  scales  7-46-3.    L.  8 J  iuAes.    Key  West,  Florida. 

(Goode  &,  Bean,  Pfoo.  U.  S.  Nat.  Mas.  1882.) 

Page  379.  Before  Uxoccetus  calif ornicm  insert: 
t#T(&).  E.  UUianus  Gosse. 

Dark  green,  silver^^  below,  tinged  with  pinkish ;  dorsal  translucent, 
with  a  large  black  blotch  on  upper  anterior  half;  caudal  brick-red;  pec- 
toral translucent,  dusky;  ventrals  more  or  less  dusky,  with  a  small 
Uack  spot  at  base  of  outer  ray.  Body  moderately  compressed.  Head 
ahorty  the  short  snout  one-fourth  its  length;  eye  3  in  head,  equal  to  the 
flat  interorbital  space.  Pectoral  reaching  middle  of  anal,  its  length  l^ 
in  body;  its  second  ray  simple,  scarcely  shorter  than  third.  Insertion 
of  ventral  slightly  nearer  root  of  caudal  than  tip  of  snout,  it«  tip  ex- 
tending slightly  past  front  of  anal,  its  length  1^^  in  head.  Dorsal  ver>' 
Unphi  its  anterior  rays  reaching  anal.  Head  4^;  depth  5;  D.  12;  A.  14; 
38-6.  L.  8  inches.  West  Indies,  north  to  West  Florida  and 
(til  Carolina. 

tfloiiin  Jamaica,  11:  Poey,  Mem.  Caba,  ii,  301:  Giiutlier,  vi,  \\6A.) 
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Page  379.  Instead  «f  Exoccetm  novd>oracen9is  read: 
609.  E.  rondeletii  C.  <&  V. 

The  specimen  described  in  the  text  came  from  the  open  sea,  south  of 
Newfoundland.  The  species  is  well  distinguished  from  E.  novebara- 
censiSj  by  the  black  ventrals,  the  larger  anal  and  shorter  dorsal,  the 
base  of  the  anal  being  more  than  i  that  of  the  dorsal ;  the  head  is 
blunt  and  the  eye  comparatively  small ;  dorsal  beginning  slightly  be- 
fore anal;  caudal  large,  its  lower  lobe  half  longer  than  head.  D.  11 
or  12j  A.  11  or  12  (not  9) ;  Lat.  1.  42.    New  England  to  Mediterranean 


(Cuv.  &  Val.  xix,  115;  GUnther,  vi,  293.) 

Page  379.  After  Exocodtua  rondeletii  read: 
610.  £•  noveboracensis  Mltcbill. 

Dark  bluish;  i>ectorals  blackish  at  tip,  with  a  median  whitish  shade; 
ventrals  white.  Head  rather  slender,  the  snout  not  blunt;  eye  veiy 
large,  2|  in  head ;  interorbital  space  rather  narrow.  Pectoral  shorter 
and  narrower  than  in  E.  rondeletii^  barely  reaching  la«t  yay  of  dorsal; 
first  ray  of  pectoral  divided;  ventrals  extending  past  anal,  their  inac- 
tion midway  between  preopercle  and  base  of  caudal ;  dorsal  beginning 
considerably  in  advance  of  anal,  the  length  of  its  base  more  than  twice 
tbat  of  anal;  lower  lobe  of  caudal  not  i  longer  than  head.  Head  4§; 
depth  5^.  D.  14;  A.  9;  Lat.  1. 45.  *  Atlantic  coast;  specimens  examined 
from  Wood's  Holl  and  Pensacola. 

(Mitchill,  Arner.  Monthly  Mag.  ii,  233,  1817;  Dekay,  New  York  Fauna,  Fiah.  230; 
C.  &  V.  xix,  t)9:  Exocuclua  melanurua  C.  ife.  V.  xix,  101.) 

Page  379.  The  description  in  the  text  of  ^'E.  melaniiru^^  \s  taken 
from  an  adult  example  of  E.  exiliens,  the  young  of  which  is  deiicribed 
as  E.  eaiUens  on  page  380.  E.  mdanurus  is  therefore  to  be  suppre.sseil. 
E.  exiliens  is  comparatively  slender,  the  anal  fin  beginning  o))posite 
front  of  dorsal,  its  base  fj  length  of  base  of  dorsal;  lower  caudal  lobe 
short,  shorter  than  head.  D.  11;  A.  12  (not  9,  as  erroneously  stilted  in 
the  text). 

Page  383.  Instead  of  the  foot-note  add: 
614  {b).  S.  affiiie  (Gthr.)  J.  Sc  G. 

The  specimen  IVom  St.  John's  Riv^er,  described  in  the  foot-note  on 
page  383,  belongs  to  iS.  affiiie.  The  body,  in  the  female,  is  marked  by 
silvery  cross  streaks,  which  are  very  distinct  in  life. 

Page  384.  In  S.  louisianw  the  rings  are  usually  20+38  in  number;  the 
dorsal  rays  32  to  35. 
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Page  384.  After  Siphostama  huisianw  add : 

615  (b).  8.  floridae  J.  <&  G. 

Dark  green,  with  paler  streaks;  tail  ^intly  barred.  Body  slender; 
snoat  long,  one-third  longer  than  rest  of  head ;  nape  and  opercles  with- 
out keel ;  dorsal  fin  on  I#f  6  or  7  rings.  Tail  one-fifth  longer  than  trunk ; 
rings  18+31.  Caudal  pouch  in  male  on  18  rings.  Head  about  6;  D. 
27;  L.  8  inches.  North  Carolina  to  Western  Florida ;  abundant  at  Pen- 
sacola  and  Beaufort. 

(Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mas.  1882.) 

Page  384.  After  Siphostoma  califomiense  add : 

616  (ft.)  S.  ffrlseolineatum  (Ayres)  J.  Sc  G. 

Very  close  to  8.  cali/orniense,  but  the  size  smaller,  the  snout  shorter, 
and  the  number  of  rays  and  rings  different.  Dorsal  covering  1+9  rings. 
Snout  in  head  1|  times.  Dorsal  rays  36  to  41 ;  rings  18  to  19+39  to  42. 
L.  10  inches.    San  Francisco  to  Puget  Sound. 

(Sjfngitaikus  gri9eolineatu8  Ayres,  Proo.  Cal.  Ac.  Nat.  Sci.  1854,  14,  etc.) 
616  (o).  8.  bairdlanum  (Dam.)  Swain. 

Blackish,  witli  pale  lines;  fins  mottled.    Body  unusually  stout,  with 

short  head  and  tail.    Snout  short,  compressed,  with  a  sharp  keel  above, 

in  the  male  just  as  long  as  head,  probably  longer  in  female.    !Nape  and 

opercle  without  keel.    Dorsal  fin  low.    Rings  18  +  31.    D.  34,  placed 

on  1  +  7  rings.    Ten  rings  on  tail  behind  caudal  pouch.    Head  7f  in 

length.    Santa  Barbara,  California. 

(t Sifngnaihu4t  bairdianus  Dam<5ril,  Ilist.  Nat.  Poiss.  ii,  1870,  574;  ''Coast  of  Mexico, 
near  California''  (dorsal  naid  to  be  inserted  on  3  +  6  rings);  Swain,  Proo.  U.  8.  Nat. 
Mna.  188*2.) 

Page  384.  The  species  described  in  the  foot-note  as  Siphostomi  dimid- 
iatum  is  a  valid  species,  and  should  stand  as — 
•17  (b).  H.  auliscus  Swain.* 

^ngnathus  dimidiatus  Gill  was  based  on  short-nosed  examples  of  9. 
leptorhynchtuf. 

•  Swain,  Proc.  U.  S.  Nat.  Mns.  1882. 

The  foUowing  analysis  of  the  species  of  Siphostoma  fonnd  in  the  United  States  is 
^ven  by  Mr.  Swain  (Review  of  the  North  American  Pipe-fishea,  1.  c.): 
«.  Top  of  head  strongly  carinated. 
b,  Breaat-sbields  not  covered  by  soft  skin;  lower  Jaw  slightly  included;  operole 
with  a  prominent  ridge ;  snont  short ;  belly  concave ;  dorsal  rays  20, 
its  base  covering  1+4  rings ;  rings  18 +30 ;  body  with  12  brown  cross- 
bands Zatropia. 

bb.  Breast-shields  covered  by  soft  skin  ;  lower  juw  include<l ;  dorsal  rays  41 ;  rings 
19+39 PUNCJnPINKB, 
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Page  385.  After  Siphostoma punotipinne  add: 
XX,  Top  of  head  with  a  strong  interrupted  median  crest.    (Corjfikriiikikgt  Kanp.) 

616  (o).  S.  zatropis  J.  <&  G.      * 

Brownish,  with  ten  broad  dark  cross-bands  which  encircle  the  tail 
bat  do  not  cross  the  belly  anterior  to  the  vInt ;  snout  whitish,  with 
two  narrow  dark  bands;  lower  part  of  head  with  white  cross-streaks. 
Snout  as  long  as  postorbital  part  of  head,  keeled  above.  Head  small. 
Occiput  and  nape  with  a  strong,  compressed  crest,  on  each  side  of  which 
is  a  longitudinal  ridge ;  opercle  with  a  median  keel.  Bidges  of  bodj 
very  prominent.  Tail  one-third  longer  than  rest  of  body.  Dorsal  on 
1  +  4  rings.  Dorsal  rays  20 ;  rings  18  +  30.  Head  9.  Gulf  of  Mexico, 
north  to  Pensacola. 

(ff  C&rythroiohthys  aJbirostrU  Kaup,  Lophobranchs,  25 :  Syngnaihut  albirottrU  Gftn- 
ther,  viii,  170;  Jordan  &  Gilbert,  Proc.  U.  8.  Nat.  Mub.  1882,  264;  Swain,  Proc.  U.  S. 
Nat.  Mas.  1882.) 

Page  386.  The  identity  of  619  (a)  with  the  European  H.  heptagom 
{antiquorum)  is  questionable.  Kone  of  the  American  examples  seen  by 
us  are  spotted,  and  their  spines  are  stronger  than  in  Eoropeau  ex- 
amples. 

aa.  Top  of  head  with  a  slight  keel  or  Done ;  opercle  withoat  prominent  longitudyukl 
ridge, 
c.  Dorsal  covering  1  +  ^  rings;  snout  usually  long, 
d.  Eings  20  to  21  +45  to  49;  dorsal  rays  39  to  46;   top  of  head  not  keeled; 

large,  reaching  a  length  of  18  inches Caxiforxiensk. 

dd.  Rings  18  to  19  +  39  to  42 ;  dorsal  rays  36  to  41 ;  top  of  head  slightly  keeled. 

GRISKOLINSAinC. 

CO,  Dorsal  covering  1  -f7  (rarely  1  -f  6)  rings. 

e.  Rings  15  -h  38 ;  dorsal  rays  29  to  30 ;  top  of  head  distinctly  keeled ;  snout 

short AuLXscvs. 

eir  Rings  16  to  19  before  vent. 
/.  Dorsal  fin  low,  not  longer  than  head. 

g.  Rings  18-f-31;  dorsal  rays  34;  snout  "short;  body  little  elongate. 

Bairdiakth. 
gg.  Rings  17  to  19  +  36  to  41 ;  dorsal  rays  30  to  32;  snont  moderate  or 

rather  short Leptorhynchtii. 

ggg.  Rings  17  to  18  +  31  to  32;  dorsal  rays  27;  snont  rather  long;  body 
slender. 

Florida 

//.  Dorsal  fin  very  high,  longer  than  head,  its  rays  28  to  32 ;  rings  16+30 

to  33;  snout  rather  short;   belly  in  the  female  with  a  black  carina; 

sides  of  body  with  narrow  vertical   silvery  streaks   in   life;  dorsal 

spotted AFFnnc 

000.  Dorsal  covering  3  +  5  rings ;  rings  20  or  21  +  36  to  38 ;  dorsal  rays  32  to  37; 

belly  flat  or  nlighMy  concave;  snout  medium Louisiana. 

0000.  Dorsal  covering  4  +  5  or  5  +  4  rings ;  rings  18  to  20  +  36  to  40 ;  dorsal  ray» 
36  to  40;  snout  medium FUSCUM. 
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Page  386.  After  Hippocampus  heptagonus  add: 

Dark  brown,  marbled  with  darker,  and  usually  everywhere  spotted 
with  whitish,  the  spots  most  numerous  posteriorly.  Tubercles  on  body 
generally  obtuse  and  blunt;  coronet  low;  snout  usually  a  little  longer 
than  preorbital  part  of  head.  Dorsal  rays  17.  Supraorbital  spine  ob- 
Bqiiely  truncate,  compressed.  Size  rather  large.  Tropical  seas,  north 
to  cor  South  Atlantic  and  Gulf  coast. 

(IfSippoeampM  ffuthUatuB  Cuvier,  R^gne  Anim. :  Hippooampua  ffuttulatu*  Qllnther, 
ifty  808:  Onichenot,  in  Ramon  de  la  Sag^a  Poias.  Cnba,  174,  the  West-Iodian  form, 
wldeh  is  apparently  different  from  the  European  species  called  *' guttutattu.*') 

•!•  (e).  H«  ftiudsoililis  Dek.  % 

Dusky,  without  spots,  but  with  pale  grayish  blotches,  which  are 
diarply  edged  with  paler  and  blackish ;  some  of  these  between  eyes  and 
(Ml  necky  the  most  distinct  blotch  forming  an  hour-glass  shaped  figure, 
€(stending  down  each  side  of  back;  similar  blotches  on  belly  and  taU. 
Docsal  with  a  submarginal  dark  band.  Depth  equal  to  length  of  head. 
Snont  1^  in  rest  of  head.  Spines  of  head  weak,  provided  with  cirri; 
qpines  of  body  all  short  and  bluutish.  Dorsal  on  ^  of  the  11  body 
lings.  D.  19.  Atlantic  coast,  irom  Gape  God  southward.  (Described 
ttom  No.  19520,  XJ.  S.  Nat  Mus.,  tvom  Beaufort,  N.  G.) 
(Dekay,  N.  T.  Fanna,  Fiah.  1842,  322.) 

•!•  W.  BL.  stylifer  J.AQ. 

Brownish,  with  darker  bars;  snout  blackish.  Snout  notably  longer 
ttm  postorbital  part  of  head;  supraocular  and  temporal  spines  long, 
rimple;  a  long  median  spine  in  front  of  coronet;  coronet  stout,  high, 
Hi  Qiines  slender,  abruptly  spreading.  Spines  of  body  very  long  and 
dender,  each  ending  in  a  filament ;  these  enlarged  on  each  alternate 
glttte  of  the  neck,  and  about  every  fourth  plate  on  body  and  tail;  dor- 
id  and  upper  lateral  ridge  usually  armed  and  sometimes  lower  lateral 
ifdge;  two  strong  spines  at  base  of  pectoral;  body  with  about  50  devel- 
oped spinous  processes  besides  numerous  smaller  i)oints.  D.  16,  cov- 
«ing  about  4  body  rings;  rings  about  12  +  31.    Coasts  of  Florida. 

4Joidan  A  Gilbert,  Proc.  U.  S.  Nat.  Mus.  1882,265.) 

•!•  (•).  H.  sostene  J.  &  G. 

Olive  green;  sides  of  head  mottled  with  paler;  dorsal  marbled  with 

ditky,  its  margin  (in  ^ )  broadly  red.    Snout  very  short,  not  more  tiian 

f  reat  of  head ;  supraorbital  spines  diverging,  each  with  a  small 

me  before  it.    Ooronet  high,  two- thirds  length  of  snout;  ita  filaments 
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about  as  long  as  sooat.    Spines  on  body  well  developed.    Dorsal  oi^ 
+ 1  rings ;  the  fin  high  and  very  short.    D.  12 ;  rings  11  +  26  to  30.     :j; 
2  inches.    Pensacola  Bay. 

(Jordan  <&  GUbert,  Proc.  U.  S.  Nat.  Mas.  1882,  265.) 

Page  391.  The  ventral  rays  in  Aularhynchua  are  I,  4,  not  I,  5  as  em^ 
neously  stated  in  the  text. 

Page  403.  Mugil  mexicanus  is  certainly  specially  identical  with  Mugi 
albulu,  and  may,  therefore,  be  suppressed. 

Page  405.  The  types  of  Atherina  Carolina  G.  &  Y.,  examined  by  nsin 
the  Museum  at  Paris,  show  the  following  additional  characters: 

A  tyue  Atherina.  *  Eye  large,  2^  in  head.  Scales  nearly  or  quite  en- 
tire. Spinous  dorsal  wholly  in  advance  of  the  vent.  Ventral  readuDg 
past  front  of  vent  and  dorsal  nearly  to  it.    Head  4^.    Lat.  1. 52. 

Page  406.  In  LabidestheSj  the  premaxillaries,  though  broadened  be- 
hind, are  much  narrower  than  in  Menidia^  and  but  little  broader  than  in 
Atherina. 

Page  406.  The  date  of  the  name  Menidia  is  apparently  1836. 

Page  407.  Instead  of  Menidia  bosd  read: 
640*  WL.  vagrans  subsp.  laciniata  Swain,  sp.  nov. 

Coast  of  North  Carolina.  The  synonymy  given  in  the  text  (page 
407j  belongs  to  No.  644. 

Page  407.  In  Menidia  vagrans  the  scales  are  all  very  firm,  with  rougb 
edges.  A.  I,  15  to  I,  18.  Silvery  band  broad;  back  with  lines  oT  dots 
following  the  rows  of  scales;  pectoral  and  caudal  yellowish  in  life.  Soft 
dorsal  and  anal  scaly.    Florida  to  Texas. 

Page  408.  After  Menidia  notata  add  : 
642  (h).  M.  audens  Hay,  sp.  nov. 

Color  and  form  of  M.  notata;  edges  of  scales  somewhat  dotted;  a 
dusky  streak  at  base  of  anal.  Head  rather  broad  and  flat  above.  Mouth 
small.  Eye  3  in  head,  equal  to  snout  and  to  interorbital  space.  Vent 
a  longitudinal  slit,  its  length  two-thirds  diameter  of  eye.  First  dor- 
sal spine  inserted  immediately  above  anterior  part  of  anal  slit,  slightiy 
nearer  base  of  caudal  than  snout.  Pectorals  extending  to  beyond  bases 
of  ventrals,  their  length  four-fifths  head.  Ventrals  reaching  vent.  In- 
terspace between  dorsals  twice  diameter  of  eye.  Top  of  head  covered 
with  large  scales.  Lateral  silvery  band  on  fifth  row  of  scales  and  edges 
of  fourth  and  sixth  rows;  the  extreme  parts  of  fifth  row  not  included 
in  it.    Scales  with  entire  edges,  which  are  nearly  straight,  so  that 
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each  scale  is  angulated  behind.  Soft  dorsal  naked.  Head  4^;  depth  6. 
D.  IV  or  V-1, 8  or  Oj  A.  1, 17  or  18;  scales  45-10.  L.  3  inches.  Missis- 
rippi  Eiver;  the  types  from  Memphis  and  Vicksburg.    {Hay  MSS.) 

Page  408.  Under  M.  heryllina  read  "  two  half-row  of  scales,'^  instead 
of  «2J.^ 

Page  408.  Instead  of  Menidia  brasiliensi^t  read : 
M4.  m.  boscl  (Cuv.  &  Val.)  Swain. 

IMstingoished  from  M.  notata  by  the  deeper  body  and  stronger  teeth. 
Tbe  soft  dorsal  and  anal,  as  in  other  smooth-scaled  species,  are  free  from 
Males.    D.  IV-I,  8;  A.  usaally  I,  24.    South  Carolina  to  Florida. 

(Atkarina  menidia  L.  Syst.  Nat. :  A.  hosci  C.  &  V.  X,  465;  not  A,  hraBUienMH  Q.  <&  Q.) 

Page  415.  The  genus  and  species  ^^  Argyrotwnia  vittata^  should  be 
erased  from  the  system.  We  have  little  doubt  that  they  are  based  on 
a  specimen  of  Ammodytes  americamis.  Our  alleged  species  of  Ammo- 
igtida  are  perhaps  all  forms  of  Ammodytes  tobianus  L.  A.  personatusy 
at  least,  is  not  distinguishable  from  A.  americanus. 

Page  417.  To  the  synonymy  of  Eeheneis  remora  add: 

IBdiemia  squaUpeta  Daldorf  Nat.  Selskab.  ii,  157,  aboni  17a'>;  and  Gtiutber  ii,  157. 

If  the  sabgenus  Remora  QiU,  be  adopted  as  a  genus,  which  may  be  desirable,  this  spe- 

eiflSAhoald  stand  as  Remora  aqualipeta  (Dald.)  J.  &  G.) 

Page  418.  JBlacate  Canada  is  known  in  Florida  as  ^^  Sergeant-tish,'*'  from 
ItB  lateral  stripes^  also,  as  <^ Snooks''  and  ''Ling.'' 

420.  Instead  of  Tetrapturus  allndus  read: 
T.  indiciis  C.  <&  V. 

Tropical  seas,  northward  to  the  Grand  Banks,  on  our  Atlantic  coast 
Instead  of  the  synonymy  in  the  text,  substitute  the  following:* 

(C.  A  V.  Hist.  Nat.  Poiss.  viii,  1831, 286:  Tetrapturus  herschelH  Gray,  Ann.  Nat.  Hist. 
\f  313, 1638 :  Tetrapturus  herschelii  LUtken,  Spolia  Atlantica,  1880, 441 :  Hiatiopkorus  her- 
jtkM  GUnther,  ii,  513 :  Tetrapturus  albidus  Poey,  M^m.  Cuba,  ii,  237, 1858:  f  Tetraptu- 
fW  mmplus  Poey,  M^m.  Cnba,  ii,  243 :  Histiophorus  hrevirostris  Gthr.  and  Play  fair.  Fish. 
lansibar,  1866,  53:  TBtrapturus  georgii  Lowe,  Proc.  Zool.  Soc.  Lond.  viii,  36,  1840:  Te- 
infimrue  UsaonH  Canestrini,  Arch.  Zool.  i,  259,  1861 ;  Goode,  Proc.  U.  S.  Nat.  Mns. 
IflBlt  418  (detailed  review  of  family) :  not  Tetrapturus  belone  Baf.=r.  imperator  (Bloch 
(fc  BduMider)  Qoode,  a  distinct  species,  known  only  from  the  Mediterranean.) 

^  ■       

*T1iisayiioiiyiDy  is  given  in  accordance  with  the  views  of  Dr.  Liitken,  who  reoog- 
I  bnfc  ire  q^edes  of  XiphOda.    This  view  is  probably  correct  but,  as  has  been  per- 
by  ProfiDMor  Gk>ode,  the  identity  of  the  American  species  called 
t  and  SiaUopkorui  americanus,  with  their  Old  World  rei>resentative8, 
■  -Mid  in  attay  iMfoete  it  is  desirable  to  retain  the  American  names  until 
>^*«  species  from  widely  distant  localities,  without  ever 
■  to  «  proper  ondoratanding  of  the  problems  of 
M.  U.  &  N«t.  Mns.  1881,  427.) 
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Page  422.  After  Trichiurua  hpturvs^  add: 

212  (2i).— BENTHODESMtJS  Good«  ^  Bewu 
(Ooodo  A  B<jan,  Proc.  U.  8.  Nut.  Mii«.  1881,  379:  type  L^idoptiM  vlongniuM  GliLrke.) 

Body  nakedt  nmcli  compressed,  band  like,  tapering  gradniilly 
ward  from  the  vent;  caudal  peduncle  very  ijleuder,  the  caudal  fin  so 
bat  well  developed ;  vent  mucli  Dearer  snout  than  tip  of  tail.  Lateral 
liue  simple,  nearly  straight,  in  a  deep,  wide  furrow.  Head  compressed  f 
the  snout  gibbous  near  its  tip;  top  of  head  very  flat,  concave  between 
tUe  eyes,  without  occipital  crest;  lower  jaw  with  a  stout  cutaneaus  ap- 
pendage. Three  very  long,  simple,  compressed  teeth  on  each  premaiil* 
lary  in  front;  outside  of  these  a  few  minute  teeth,  and  behind  them» 
row  of  large  sharp  teeth;  lower  jaw  with  a  single  row  of  rather  large, 
pointed  teeth,  those  in  middle  of  the  jaw  largest.  Palatine  teeth 
minute.  Nostrils  horizontal.  Dorsal  fln  nearly  uniform,  the  spines  wA 
soft  rays  similar;  anal  extremely  low,  preceded  by  a  scaledike  appead* 
age.  Caudal  forked.  Ventiuls  each  reduced  to  a  minute,  scale  like 
spine,  inserted  below  pectorals.  Gill-rakers  short,  spiny,  in  one  sem 
on  first  and  second  arch;  obsolete  on  third  and  fourtb.  Deep  water. 
(/9€v<?<Sc,  deep  J  (J^^r/ti^v,  band.) 


>  (&).  B*  etangatus  (Clnrkr)  6.  ^  H. 
Silvery,  with  dark  tracers  on  head  and  tail.  Length  of  caudal  pediin 
cle  half  greatest  depth  of  body,  its  least  depth  one-thinl  interorbitAl 
width,  which  is  4  in  head,  dnout  2\  in  head;  maxillary  not  reaching 
front  of  eye,  as  long  as  postorbital  part  of  he*id.  GilKrakers  13  on  first 
arch.  Dorsal  fin  inserted  above  middle  of  opercle;  pectoral  an  losg 
as  maxillary.  Head  7J;  depth  30,  1).  154;  A.  100;  P.  12;  V.  I^  L 
{Qoode  &  Bean.)  Deep  seas ;  known  originally  from  Hokitika,  New  Zet* 
land;  a  specimen  lately  taken  from  the  stomach  of  a  bidibnt  on  the 
Grand  Banks  of  Newfoundland. 

{Lepidopas  dongatm  F,  E.  Clarke,  Traas.  Nt?w  Zt^altiud  Inst,  xi,  294,  KTb,  |»f.  »▼: 
Ooode  &  Beau,  Pnw.  U.  8.  Nat.  Mus.  1681,  370.) 

Page  424.  After  Scomber pneunmtophorus  read: 
#e7  (fr).  8*  colias  OmoUn.— ''^amA  MaektreVl^f  Europe. 

Our  Atlantic  and  Pacific  representatives  (^r<«r  Mitch.;  die^  AjMlj 
of  8.  pneumatophorns  seem  to  be  identical,  but  both  diflfer  in  901110 
respects  from  the  European  ^^Spaui.^h  Mackerel.'^  8*  coliaa  QmA 
has  the  head  longer,  3^  to  3|  in  length  (instead  of  4);  its  sptnooi 
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dorsal  is  lower,  the  longest  spines  not  more  than  half  of  head ;  the  color 
is  distinctly  different  In  8.  pneumatophorus  the  dark  bands  on  the 
*back  are  broader  than  the  interspaces,  as  broad  as  pnpil;  these  are 
asually  confiaent  below  with  a  narrow  dark  lateral  streak,  which  runs 
about  on  the  level  of  the  upper  edge  of  the  pectoral;  below  this  streak 
the  sides  and  belly  are  immaculate.  In  8.  colias  (specimens  firom 
Charleston,  S.  C,  and  from  Genoa)  the  dark  dorsal  bands  are  much 
narrower,  not  so  broad  as  the  interspaces  and  more  wavy ;  the  lateral 
streak  is  obsolete  or  represented  by  a  line  of  dots,  and  the  sides  below 
are  marked  by  numerous  irregular,  wavy  vertical  streaks,  spots,  and 
reticulations,  of  a  dull  pearly-gray  color,  which  are  usually  broader  than 
the  interspaces;  longest  D.  spine  more  than  ^  head.  The  fin  rays  are 
the  same  in  the  two  species. 

{Scomber  coliaa  Gmelin,  Syst.Nat.  i,  1329,  1788;  C.  <&  V.  viii,  309;  Gthr.  ii,  361: 
Somber  dehayi  Storer,  FUh.  Mass.  52.) 

Page  424.  In  the  description  of  8comher  soomhruB  read  ^<  depth  5,'^ 
not  5J. 

Page  425.  For  Aiixis  roohei  read : 
M9«  A.  thazard  (Lac.)  J.  &  G. 

And  add  to  its  synonymy : 

(Seomber  ikazard  Lac.  Hist.  Nat.  Poiss.  iii,  9,  1802:  AuxU  iaeoC.AV,  vUi,  146.) 

Page  427,  last  line,  omit  the  words  "P.  10.'' 

Page  430,  second  line,  omit  the  word  Baird. 

Page  432.  The  following  diagnoses  of  the  species  of  Tra4ikuruB  may  be 
substituted  for  those  given  in  the  text: 

•80V  T.  plcturatus  (Bowdich)  J.  &,  Q.— Horse  Mackerel 

Body  elongate,  little  compressed,  the  depth  5  in  length ;  scutes  60  + 

46  to  48,  the  anterior  scutes  one-third  lower  than  the  posterior,  their 

height  2^  in  diameter  of  eye ;  curve  of  lateral  bne  scarcely  shorter  than 

straight  part;  maxillary  scarcely  reaching  beyond  front  of  eye,  2}  in 

head;  lining  of  opercle  scarcely  blackish.    Coast  of  Southern  California 

to  Chili;  Mediterranean. 

{Seriola  jncturata  Bowdich,  Excursion  Madeira,  1825,  123:  Trachunu  ouvieri  Lowe, 
Trans.  ZooL  Soo.  Lond.  ii,  183, 1837:  Caranx  trackurtiB  2«»«  subdiv.  C.  A,  Y.  Ui,  18: 
Cknma  amUt  Sisso,  Ichth.  Nice,  1810,  74  (not  Scomber  amia  L.):  Caranx  eifmmMHeiu 
Ajnesy  Ploc.  CaL  Ac.  Nat.  Sci.  i,  62, 18&5:  Traehurue  faUax  CapeUo,  Cat  Peix.  Porta- 
Ral,  1807:  DrwMrtu  rieeoi  Giglioli,  Cat.  Anflbi.  Pesoi.  ItaL  1880, 97.) 


Page  435.  Caranx  pisqueius  is  kuown  ou  the  Gall' coast  as 
or  " Jurel  ^ ;  Decapterm  pundatua  as  "  Gigar-fisli  ^.  The  late 
Caranx  dhi  are  about  28  in  number,  as  in  G.  beani^  whicl 
the  young  of  the  same  species. 

Page  436.  Instead  of  Caranx  falcattis  resid: 

689.  €•  amblyrhynchus  C.  &  V. 

Add  to  its  synonymy  : 
(Caranx  amblifrhi/nchu^  C.  «fc  V.  ix,  100,  pi.  ^248,) 

Page  437.  Caranx  fallax  can  hardly  be  said  to  have  *'« 
the  teeth  being  smaller  than  in  C.  hippus. 

Page  443.  Trachynotus  goreensiSj  the  "  Permit '^  of  the  F 
is  probably  distinct  from  T.  ovatuSy  differing  in  the  mach  m 
form.  It  reaches  a  large  size.  Trachynotus  glaucus^  the  '^ 
Pompano,"  rarely  grows  beyond  a  foot  in  length.  In  the  d 
the  latter  the  words  "  Lower  California''  should  be  erased. 

Page  444.  Instead  of  Seriola  lalandi  read : 
701.  S.  dorsalis  (GiU)  J.  &  G. 

The  identity  of  the  Oalifornian  "Yellow-tail,"  with  the  & 
of  the  Atlantic  is  questionable.  Foj  the  synonymy  of  the 
stitute : 

{Halatractus  dorsalis  Gill,  Proc.  Ac.  Nat.  Sci.  PhUs.  1^63,  84.) 
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is  larger,  the  maxillary  2}  in  head,  instead  of  2|;  and  the  dorsal  rays 
are  Y-I,  32  or  33.    Florida  to  Brazil ;  reaching  a  large  size. 
(C.  Sl  y.  iz,  20»;  Gttnther,  li,  463:  SerioU  gigaa  Poey,  Mem.  Cuba,  ii,  230.) 

Page  445.  After  Seriola  rivoliana  add:    ' 
709  (b).  S.  fUcata  C.  <&  Y.-'^'Book  Salmon"  (Pensaoola). 

Grayish,  paler  below;  fins  blackish;  x>^ctoral  pale;  a  very  faint 
olivaceous  band  from  the  eye  to  the  nape  (corresponding  to  the  blaok 
band  in  8.  rivoUanaj  but  scarcely  visible).  Body  deep,  compressed; 
head  compressed,  not  conical,  a  little  longer  than  deep;  snout  2|  in 
head;  maxillary  reaching  front  of  pupil,  3§  in  head;  occiput  somewhat 
carinate;  caudal  keel  little  developed.  Dorsal  falcate,  its  anterior  lobe 
If  in  head,  2 J  in  base  of  fin.  Head  3|;  depth  3f.  D.  VIII-I,  29;  A. 
II-I,  21.    Gulf  of  Mexico,  north  to  Pensacola. 

(Cuv.  &  Val.  ix,  210;  Glinther,  ii,  464 :  Seriola  honariensis  Goodo  &  Bean,  Proc.  U.  S. 
Nat  Mas.  ii,  1879, 129,  not  of  C.  &  V.  f  It  is  thought  by  Dr.  Ltttken  that  this  species 
is  identical  with  S,  rivolianay  but  this  identity  is  not  yet  proven.  S,  rivoliana=zbona- 
rieMin=bo8ci  seoms  to  be  slenderer,  with  a  distinct  black  temporal  baud.) 

Page  445.  Instead  of  Seriola  stearrm  read  : 
T08.  8.  carolinensis  Holbr. 

This  species  differs  from  Seriola  darsali^  notably  in  the  larger  mouth 

(maxillary  reaching  middle  of  eye,  2^  in  head,  in  8.  carolinensis ;  barely 

reaching  front  of  pupil,  2f  in  head,  in  S.  dorsalis).     S.  carolinensis^  8. 

UUandiy  and  8.  dorsalis  have  the  occipital  region  broadly  rounded  in 

the  adult,  while  in  *S.  zonata  it  is  sharply  compressed  or  carinated  at 

All  ages.    In  8,  zonata^  the  body  is  much  deeper,  the  head  more  obtuse, 

Eind  the  dark  bands  in  the  young  fish  much  blacker. 

{Seriola  airo/in^n*i«  and  S.  zonata  Holbrook  Ichth.  S.  Car.  1860,  72;  Seriola  siearnH 
Goode  &  Bean.) 

Page  446.  According  to  Dr.  Liitken  {Spolia  Atlantica^  1880,603)  Ela- 
gatis pinnulatus  Poey  (the  "Runner'')  is  identical  with  Ela{jatis  hipinnu- 
latus  (Q.  &rG.)  Benn.,  a  species  known  from  the  East  Indies  and  the 
Mediterranean.    References  for  the  latter  are: 

(Seriola  hipinnulata  Quoy  &  Gaimard,  Voy.  Uran.  Zool.  i,  363:  Elagatis  bipinnulaius 
Benn.  Whaling  Voyage,  ii,  283:  Seriolichthya  bipinnulatus  Bleekor,  Nat.  Tyds.  Nederl. 
Ind.  vi,  11>6 :  Seriolichthys  bipinnulatus  Glinther,  ii,  468;  the  generic  name  ElagatiB  be- 
ing rejected  by  Dr.  GUnther  on  account  of  the  prior  Elacate,) 

Page  447.  In  the  typical  species  of  Scombroides  the  maxillary  has  a 
naall  supplemental  bone,  of  which  no  trace  exists  in  the  American  spe- 
dee  or  *<  OligaplitesJ"    The  latter  group  probably  merits  recognition  aa 
BnBL  Nat.  Mus.  No.  16 — -58 
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a  distinct  genus.    In  very  young  specimens  of  0.  oocidewtaUs  the  upper 
jaw  is  protractile  as  usual  in  Carcmgidas. 

Page  448.  Instead  of  Pomatomus  saltatar  read: 

70§.  P.  saltatrix  (L.)  Gill. 
^^Saltatrix^  as  used  by  Linnseus,  was  an  old  proper  name- 
Page  451.  Instead  of  Stromateua  alepidotus  read : 

YIO.  S.  pam  L. 

In  the  description  (p.  451)  read  pectoral  much  longer  than  head,  and 

add  to  the  synonymy : 

{Stromateus  paru  L.  Syst.  Nat.  ed.  li,  '248;  baeed  on  a  figure  and  deecription  in 
Sloane's  '^  Jamaica''):  Seserinua  xanthurus  Qnoy  &  Gainu  Yoy.  Freyo.  ZooL  384: 
Bhombus  xanthurus  0.  &  V.  ix,  405;  not  Stromateus  paru  Bloch.) 

Page  452.  The  genus  "  Mupus^  Cocco  (Su  alcuni  nuovi  Pesci  del  Mar 
di  Messina,  in  Giom.  Scieuz.  Lett  Arti  per  la  Sicilia,  xxvi,  No.  77)  is, 
according  to  Dr.  Giglioli  {in  lit)j  probably  identical  with  Lirus;  Mnpw 
imperiali8  Cocco  being  thought  to  be  the  same  as  Lirus  oralis.  As  there 
is  some  uncertainty,  it  is  probably  best,  however,  not  to  adopt  the  name 
Mtipus, 

Page  454.  Instead  of  Coryphama punctulatu  resd: 

715.  C.equisctis  L.^Small  Dol]fliin, 

Bluish  above,  paler  below,  and  yellowish ;    sides  immaculate,  or 

sprinkled  with  small,  irregular  blue  spots  j  larger  spots  along  base  of 

dorsal;  dorsal  dark  blue,  usually  marked  with  wavy  lines  or  rows  of 

spots;  anal  without  spots.    Profile  of  snout  not  becoming  vertical  with 

age;  ventrals  moderate,  inserted  somewhat  behind  the  i)ectoral8.   D. 

61  to  56 ;  A.  24  to  26.    Length  2 J  feet.    Pelagic;  not  rare  on  our  South 

Atlantic  and  Gulf  coast. 

(L.  Syst.  Nat.;  Gfintber,  ii,  407;  Liitken,  Spolia  Atlantica,  1880,  483:  Lamp«9*' 
punciulatus  C.  «fe  V.  ix,  327,  Carifphcena  punctulaia  GuntheTf  ii,  408:  Cmyphctna  immac%- 
lata  Poey,  Mem.  Cuba,  ii,  245;  Lowe,  Fishes  Madeira,  67.) 

Page  455.  Instead  of  Coryphcma  stieuri  read: 

716.  C.hippums  L.^Great  Dolphin. 

Colors  brilliant  in  life,  changing  suddenly  at  death ;  brownish-olive 
above,  white  or  golden  below,  with  bright  blue  spots,  the  largest  on  the 
back  and  head,  forming  bands  on  the  snout;  dorsal  purplish- blue,  with 
paler  oblique  lines;  otherfins  tinged  with  blue;  caudal  yellow;  inspirits, 
pale  with  blackish  spots  on  the  lower  parts.  Maxillary  reaching  middle 
of  eye;  profile  of  snout  becoming  nearly  vertical  with  age  j  front  of  anal 
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nnder  middle  of  body.  <^Male  with  the  front  elevated,  forming  a  crest, 
^hich  projects  a  little  beyond  the  upper  jaw^  female  with  blue  spots 
along  each  side  of  the  tail,  regularly  arranged.''  (Poey.) .  Head  5  j  depth 
5.  D.  5S-64;  A.  26-30.  Length  G  feet.  In  all  warm  seas ;  common  in 
the  Gulf  of  Mexico. 

(L.  Syst.  Nat.;  GUnther,  ii,  405;  Poey,  Syn.  Pise.  Cab.  356:  Ccryphana  guttata 
Poey,  Mem.  Cuba,  ii,  245;  LUtkeu,  L  c.  4b3:  Coryphcena  aueuri  C.  &  V.  ix,  302.) 

Page  455.  After  Fteraclis  carolinus  add: 

986  (5).— BRAIfIA  Bloch  <&  Schneider. 

(Bloch  &  Schneider,  Systema  Ichthyol.  1801,  99:  type  Spams  raft  Bloch.) 

Body  compressed,  more  or  less  elevated,  covered  with  rather  small 
scales.  Month  very  oblique,  the  lower  jaw  projecting;  both  jaws  with 
an  outer  series  of  strong  teeth ;  teeth  on  vomer  and  palatines  decidn- 
OQS.  Dorsal  and  anal  fins  elongate,  the  former  with  3  or  4,  the  latter 
with  2  or  3  spines;  caudal  deeply  forked;  ventrals  thoracic,  1, 5.  Oper- 
cles  entire ;  branchiostegals  7.  Ko  air  bladder.  Pelagic.  (Latin  bramaj 
bream;  the  si)ecies  having  been  called  '^Brama  marina^  by  Bay.) 

TIY  <5).  B.  rajl  (Bloch)  Schn. 

Coloration  uniform.  Eye  at  the  middle  of  the  head;  pectorals  reach- 
ing middle  of  anaJ.  Greatest  dei)th  below  middle  of  body,  3  in  total 
length.  D.  III-31 ;  A.  11-27 ;  scales  13-90-23.  Pyloric  cobca  5.  Ver- 
tebrse  16  +  23.  Atlantic  coasts  of  Europe  and  Africa,  straying  to 
Grand  Banks  of  IS^ewfoundland  (Bean),  coast  of  Washington  Territory 
{Bean)j  and  Chili. 

{Spams  raji  Bloch,  lehth.  taf.  273;  GUnther,  ii,  408.) 

Page  459.  For  Holocentrus  read  Holocentrum.  The  former  is  the  orig- 
inal orthography,  but  it  is  not  worth  while  to  try  to  restore  it. 

Page  461.  Under  ElcLssomatidoc^  the  statements  "no  teeth  on  vomer'' 
and  "pseudobranchifle  none''  are  not  quite  correct.  A  sx>ecimen  of  Elas- 
ioma  zonatum  from  Tombigbee  Eiver,  1^  inches  long,  thus  much  larger 
than  the  original  types,  shows  the  following  characters: 

A  few  weak  teeth  on  vomer ;  front  teeth  of  both  jaws  canine-like, 
directed  forward;  pseudobranchise  somewhat  glandular,  covered  by 
fikin.  Scales  cycloid;  no  lateral  line.  Dorsal  apparently  emarginate. 
1).  V,  9;  A.  in,  5j  Lat  1.  38.  Head  speckled  with  blackj  fins  with 
darkspota. 
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Page  468.  TJnder  Ch(BMbryttu8  guloms  ipsd:  ^< Head  2};  depth  2^.'' 

Page  482.  Under  Lepomis  holbrooki  read:  "Head  S^j  and  underlie- 
pomis  notatus  r6ad:  "D.  X,  12.'' 

Page  485.  Instead  of  Micropterus  dolomieUj  read  Jf.  dolamiei.  This 
personal  name  should  have  the  genitive  form. 

Page  523.  Under  Perca^  tenth  line  from  bottom,  add :  "Lower  limb  of 
preopercle  with  strong  antrorse  teeth." 

Page  525,  tenth  line,  under  Stizostedium^  add:  "Lower  limb  of  pre' 
opercle  with  a  few  antrorse  teeth." 

Page  532.  After  Pol^prion  oxy genius  add: 

373  (&).-BRACHirRHIlVU8  GiU. 
(Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1862,  236:  type  Serranus  creolus  C.  &  V.) 

Body  oblong-ovate,  compressed;  head  short,  the  profile  convex,  the 
snout  short  and  blunt ;  jaws  and  all  the  bones  of  the  head  covered  with 
imbricated  scales.  Scales  of  body  very  small.  Mouth  rather  smalls 
oblique,  the  lower  jaw  projecting.  Ko  supplemental*  maxillary.  Teeth 
as  in  t^erranus^  but  the  lateral  teeth  small,  not  canine-like.  Preopercle 
evenly  serrate.  Dorsal  spines  9,  none  of  them  i)roduced  in  filaments; 
fins  all  low  ;  caudal  fin  forked.    Warm  Seas. 

§35  {h).  B.  furcifcr  (C.  &  V.)  Poey. 

Ked  or  reddish,  with  .three  small  violet  spots  on  the  side  of  the  back 
and  one  on  the  tail;  sides  with  oblique  streaks;  dorsal  fin  with  a  longi- 
tudinal blackish  streak.  Snout  short,  scarcely  longer  than  the  liirge 
eye;  maxillary  reaching  to  below  middle  of  eye;  preo])ercle  finely  and 
evenly  serrate.  Gill  rakers  slender.  Dorsal  spines  low,  nearly  uni- 
form, but  longer  than  the  soft  rays;  second  anal  spine  rather  longer 
than  third;  pectoral  long  and  pointed,  longer  than  head;  caudal  deeply 
forked.  Head  3J;  depth  2J.  D.  IX,  19;  A.  Ill,  9;  scales  10-8:^^. 
Tropical  America,  generally  abundant  both  in  the  Atlantic  and  Pacific; 
recorded  by  Dekay  from  near  New  York.  This  record  is  doubtful,  al- 
t  bough  the  occurrence  of  the  species  within  our  limits  is  very  i)robable. 

{SvrranusfurciferfiuavreolusQww  &Val.,  ii,  264,  265, 1828:  JBrac/i.i/rAt>nM  creo/w Gill, 
Proc.  Acad.  Nat.  Sci.  Phila.  1862,  241) :  BrachyrhinuB  creolua  Poey,  Ann.  Lye.  Nat.  HUt. 
N.  V.  1871,  46:  Carvina  oxtjptera  Dekay,  N.  Y.  Fauna  Fisb.  1842,  77 :  AnthioB  furdjtr 
Gthr.  i,  91 :  Sf.rranu8  creolus  and  colonua  Gthr.  i,  100,  101.) 

Page  533.  Afti^r  Serranus  atrarivs  add: 
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8M  (5).  8.  niffreseens  (Blooh  &  Schn.)  Goode  <&  Bean. 

According  to  Dr.  Holbrook  the  northern  representative  {nigreacens)  of 
Smranus  atrarius  has  the  air-bladder  simple,  and  the  i)ectoral  as  long  as 
the  ventral  5  while  in  the  southern  form  {atrarius)  the  air-bladder  is  sac- ' 
ealatedy  and  the  pectoral  longer  than  the  ventral.  These  observations 
are  confirmed  by  Dr.  Bean,  who  has  also  noticed  other  i>oints  of  differ- 
ence. The  northern  form  (Cape  Hatteras  northward)  may  then  stand 
as  8.  nigrescens. 

(Coryphana  niffreaoena  Blocb  &  Schneider,  1801,  297:  Centropristia  nigricans  C.  &,  V. 
iii,  37,  and  of  various  authors.) 

Page  534.  In  Serranus  trifurcus  the  filamentous  tips  to  the  dorsal 
spines  are  often  but  little  developed.  A  species,  apparently  the  same, 
occurs  in  the  Gulf  of  Mexico.  Head  2f ;  depth  3f.  D.  X,  12;  A.  Ill, 
7;  scales  6-48-13. "  The  section  called  ''' Haliperca^  should  be  Frionodes^ 
Jenyns. 

Page  535.  To  the  account  of  Serranus  subligarius  add: 
A  large  blotch  of  cream-color  with  sharply  defined  edges  in  front  of 
vent,  extending  upwards  as  an  irregular  cross-band  to  near  middle  of 
sides;  an  interrupted  black  ring  around  tail  at  base  of  caudal;  a  large 
Uack  blotch  on  front  of  soft  dorsal;  lower  parts  of  head  with  a  very 
conspicuous  network  of  bluish  streaks;  pectorals,  anal,  and  caudal, 
sharply  barred  with  black;  ventrals  tipped  with  black.  Body  deep, 
compressed;  the  head  very  slender,  acuminate,  the  anterior  profile 
straight  or  somewhat  concave;  depth  at  middle  of  eye  little  more  than 
half-length  of  head;  lower  jaw  little  projecting;  maxillary  reaching 
posterior  margin  of  pupil,  2^  in  head;  canines  small,  those  on  sides  of 
lower  jaw  largest;  edge  of  preopercle  shar])ly  and  subequally  serrate 
gill-rakers  short.  Dorsal  little  emargiuate,  the  fourth  spine  3  in  head 
caudal  subtruucate;  second  anal  spine  longer  than  third,  2^  in  head 
jaws,  and  dorsal  and  anal  fins  scaleless.  Head  2^;  depth  3;  D.  X,  13 
A.  Ill,  7;  scales  6-42-17. 

Pages  536,  537,  etc.  All  the  species  of  Serranus  have  normally  10 
-  spines  in  the  dorsal. 

Pago  536.  Instead  of  subgenus  Plectropoma  substitute: 
274  (ft).— H¥POPIiE€TRUS  GiU. 
(QUI,  Proo.  Ac.  Nat.  Sci.  Phila.  1862,  236:  type  Plectropoma  pueOOj  C.  &  V.) 

This  genus  differs  irom  Serranus  chiefly  in  the  presence  of  antrorse 


""PrUmodM  Jenyns,  ZooL  Beagle.  Fiah.  1842, 46:  type  Frianodes  faadatuB  Jenyno. 
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spines  on  the  lower  margin  of  the  preopercle.    The  species  are  of  small 
size;  the  body  short  and  compressed,    (urai,  below;  vXrjxrpovy  spur.) 

Page  537.  Instead  of  Serranua  chlorurus  read: 
§43.  H.  nigricans  (Poey)  GUI. 

The  species  found  on  the  Florida  coast  has  the  body  and  fins  all  alike 
blackish,  with  violet  shades,  and  is  doubtless  distinct  from  JJ.  cklcrurUj 
in  which  the  pectorals  and  caudal  are  yellow.    Florida  to  Cuba. 

Page  538.  Instead  of  Trisotropis  hrunneus  read: 
§44.  T.  stomias  Goode  &  Bean  MSS. 

The  color  in  this  species,  the  "Black  Grouper"  of  the  Florida  coast, 
is  dark  gray,  freckled  with  paler,  but  without  distinct  spots;  fins  all 
edged  or  tipped  with  black;  no  yellow  nor  violet  shades  anywhere. 
Caudal  lunate.  Mouth  very  large ;  the  ntaxillary  longer  than  pectoral 
The  identification  of  this  species  with  T,  hrunneus  Poey  is  very  doubtfuL 

(Goode  &  Bean,  Proc.  U.  S.  Nat.  Mas.  1882.) 

Page  539.  After  Trisotropis  microlepis  add: 
§46  (&).  T.  petrosus  Poey. 

Light  brownish  violet,  covered  with  close-set  round  reddish  brown 

spots  about  as  large  as  the  pupil,  besides  large  quadrate  dark  areas  on 

the  trunk;  no  red  anywhere.    Fins  dark  brown,  except  the  pectorals 

which  are  black,  with  a  broad  border  of  bright  orange,  at  least  in  the 

tulult.    Maxillary  extending  beyond  orbit.    Preopercle  rounded,  finely 

serrate.    Caudal  lunate,  the  lower  angle  rounded.    Head  3^  (in  total); 

depth  4.    D.  XI,  ICj  A.  Ill,  11 ;  coeca  15  to  20.    Cuba  to  Key  West 

{Poey.) 

(Scrranus  petro8U8  Poey,  Memorias,  ii,  136:  Trisotropis  petrosus  Poey,  Ann.  Lye.  Xat. 
Hist.  N.  Y.  ix,  301,  1870.) 

Page  540.  ^' Epinephehis  capreoltis^  should  apparently  stand  as— 
§47.  E.  atlanticus  (Lac.)  J.  &  G. 

The  earlier  names,  Holocentrus  punctutus  Bloch  (Ichth.  taf.  241)  and 
Percu  maculata  Bloch  are  both  preoccupied  in  this  genus. 

Page  541.  After  Eplnephelns  nigritns  add : 
850  (h).  E.  striatus  (Blocli)  GiU.— Hamlet;  Xassau  Grouper, 

Chestnut-brown,  varying  to  light  slate-color;  lips  and  throat  vermfl- 
lion ;  a  black  stripe  sometimes  present,  extending  from  snout  to  a  poi^^ 
between  eyes,  then  dividing,  one  branch  extending  to  origin  of  dorsal? 
the  other  to  opercle ;  a  large  quadrate  black  blotch  on  tail  behind  dorsal; 
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yoang  with  transverse  dark  bars ;  ventrals  dusky.  Body  rather  deep, 
somewhat  compressed.  Mouth  large,  the  maxillary  extending  beyond 
eye,  2  in  head;  canines  rather  strong.  Preopercle  nearly  evenly  serrate. 
Caudal  rounded*;  second  anal  spine  rather  strong,  slightly  longer  than 
third;  dorsal  spines  rather  high.  Jaws  and  fins  with  fine  scales.  Head 
2i;  depth  2J.  D.  XI,  17;  A.  Ill,  8;  Lat.  1.  about  85.  West  Indies; 
north  to  Key  West  (Poey;  Stearns);  very  abuncjant;  reaches  the  length 
of  4  or  5  feet. 

(Anthiaa 8triattt8  Bloch,  Ichth.  ix,  10'.),  1797:  Serranus  stHatua  Giintber,  i,  110:  Goode, 
BuU.  U.  8.  Nat  Mas.  v,  57:  Pooy,  Eep.  FU.  Nat.  Cuba,  ii,  285.) 

Page  541.  The  group  called  Bodianm  is  probably  entitled  to  generic 
rank.    Its  species  should  stand  as  follows: 

899.  B.  pnnctatus  (L.)  J.  &  G. 
899  (5).  B.  tseniops  (C.  <&  V.)  J.  <&  G. 

Red  or  dark  brown,  the  head,  body,  and  fins  covered  with  small 
roond  blue,  black-edged  spots;  one  or  two  dark-blue  streaks  from  eye 
to  snout;  fins  all  more  or  less  edged  with  deep  blue.  Maxillary  reach- 
ing posterior  margin  of  eye;  canine  teeth  rather  strong,  the  upper 
largest.  Caudal  rounded  behind;  no  notch  between  dorsal  spines  and 
soft  rays.  Second  and  third  anal  spines  about  equal.  Head  2 J;  depth 
2|.  D.  IX,  15;  A.  Ill,  9;  Lat.  1. 100.  Tropical  Atlantic;  Florida  Keys 
to  Senegambia.    (Steindachner.) 

(Serranus  tcBniops  C.  &  V.  ii,  370:  Serranxin  toBniops  GUnther,  i,  121:  Serranus  tceniops 
Steindachner,  Boitriige  Kunntn.  Fiscbe  Afrika^s,  1881,  4.) 

899  (c).  E.  g^nttatus  (Gmelin)  Qoode.—Cahrilla. 

Olivaceous;  body  and  head  everywhere  covered  with  small  bronze 
spots,  much  smaller  than  the  pupil,  the  spots  mostly  with  darker 
centers;  besides  these  are  larger  obscure  pale  spots,  around  which  the 
ground  color  forms  reticulations;  whitish  marblings  on  sides  of  back; 
base  of  pectoral  reticulate;  vertical  fins  obscurely  spotted;  the  soft 
dorsal  and  caudal  broadly  margined  with  black;  pectorals  pale;  ven- 
trals  dusky  at  tip.  Body  comparatively  elongate.  Mouth  large,  the 
maxillary  extending  past  the  eye,  its  length  2J  in  head.  Eye  shorter 
than  snout,  5J  in  head.  Depressible  teeth  in  front  of  jaws  long.  Fins 
of  moderate  height;  caudal  truncate;  anal  spines  moderate,  the  second 

about  as  long  as  third,  5  in  head;  pectoral  1|  in  head.    Head  2^;  depth 

^ 

*The  caadal  is  lunate  In  E.  morio  and  in  tho  species  of  Triaotrcpis,  In  our  other 
qiecies  of  Epiniphelus  it  is  rounded  or  trnncate. 


999.  Mi.  gnasa  U'oey;  j.  &  u. 

It  is  however  probable,  as  suggested  by  Dr.  Gill,  tb 
phelus  guasa  is  simply  the  very  old  form  of  E.  nigritusy  i 
'^  Ouasa^  or  "  Warsaw'''^  by  the  Florida  fishermen. 

Page  542.  Dules  auriga  should  be  omitted,  as  it  has  p 
been  taken  on  our  coast. 

Page  543.  Instead  of  RhypUcm  decoratus  read^ 
85G.  R.  nigrtptnnis  GUI. 

And  add  to  the  synonymy : 

(Rhyptieua  nigripinms  GiU,  Proc.  Acad.  Nat.  Sci.  Phila.  1861,53: 
decoratuB  Cope,  Proc.  Acad.  Nat.  Sci.  Phila.  1870,  113.) 

This  species  inhabits  the  Pacific  coast  of  Mexico  and  Cei 

and  we  doubt  its  occurrence  on  our  Atlantic  coast.    The 

tained  by  Professor  Cope  at  Newport  may  belong  to  i 

species.* 

Page  546.  Instead  of  Xenichthys  Gill  read: 

3§i.— XENISTIUS  Jordai!  &  Gilbert  (gen.  nov. 

In  the  typiciil  species  of  Xenichihys  Gill,  the  soft  dorsal  i 
than  the  spinous  dorsal,  and  composed  of  18  rays ;  the  ai 
ilarly  elongate,  of  16  to  18  rays.  In  X.  cali/arniensiSf  the 
shorter  than  the  spinous  dorsal,  and  composed  of  11  o 
anal  is  also  short.  The  latter  species  may  be  taken  as 
distinct  genus,  which  may  be  called  Xenistiys.    (fevo^,  jn 
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kge  548.  Instead  of  Lutjanm  melanurus  read: 


trhr 


1.  1#*  chrysfturus  (Bloch)  Vaillaitt, 

Erase  £iom  its  sjnoDymy  ^^-Perca  mdanura  L.  Syst  Kat."    The  latter 
is  a  West  Indian  species  of  BiabaHs  {:=Mmmulon  dorsale  Poey). 

Page  548,  549,  In  all  our  species  of  Lufjanm  the  series  of  scales  above 
\e  lateral  line  extend  obliquely  upward  and   Imekward,  being  not 
roil  ghoul  parallel  with  it.     In  L.  chrytntrus,  caxitf^  steanmy  and  hlack- 
Jordi,  the  i)atch  of  vomerine  teeth  is  "aiichorshapetl."    In  many  of  the 
other  Bpecies  of  the  genus  the  patch  of  vomerine  teeth  ia  Inuat-e,  and 
In  some  the  series  of  scales  above  the  lateral  line  are  parallel  with  the 
■Biteral  line. 

^M  Page  549.  After  Lutjanus  eaxut  add: 

^S«a  (h).  £,,  caballerote  (Blocli  &  Scbueider)  Poey. 

Brown,  ting4*d  \sith  violet;   red  below;   tins  wine  color;   eye  red; 

ung  with  a  blue  stripe  or  line  of  points  under  the  eye,  but  without 

dark  bands*    Body  rather  more  elongate  than  in  L,  caxU;  snout  prom* 

»nt,  3  in  head,  the  proille  somewhat  concave;  mouth  rather  Hmall; 

.xillary  not  reaching  middle  of  orbit;  jaws  snbeqnal;   teeth  verj* 

ng;  upper  jaw  ^\itli  2  large  and  4  small  canines;  vomerine  teeth  pro- 

ed  b*u*kward  on  the  median  line;  eye  4J  in  head,  1^  in  snout;  pre- 

opercle  notched,  but  the  knob  of  the  interopercle  very  incou^ipicuous ; 

ndal  enuirginate;   pectorals  1|  in  head,  scarcely  reaching  front  of 

al;    second  anal   spine  strong,  scarcely  lunger  than  third;    Iburth 

dorsal  spine  longest.    Direction  of  rows  of  scales  above  lateral  line 

ry  oblique;  nuchal  scales  in  3  series.     Heatl  2f ;  depth  3,    D,  X,  13; 

III,  7;  scales  0-45-10.    West  ludieSj  north  to  Key  West,    Beaches 

weight  of  12  pounds. 

\(Anthim  cabnUerot^  Bl«>ch  &  Schnt^dor,  Synt.  Iclith,  1801,  .^10:  MempHon  rj^iM^cion 
Bnther,  i,  194;  Pwy,  Pn>c,  Aca<l.  Xat.  Sci,  PhiU.  im\  W?  ;  Poey,  SyDwpa.  Pisc,  Cub. 
^,  ta3;  Pcj*»y,  Aiin.  Lye.  Nat.  Hist.  N.  Y.  x,  7.%  Itffl.) 

S4d  (o).  L.catnpecliianuB  Pooy. 

Beep  red^  paler  on  the  throat;  streaks  along  the  rows  of  scales  bluish 
above,  yellowish  on  the  sides;  fins  colored  like  the  body;  dorsal  bor- 
dered with  omnge,  and  with  a  narrow  Idackinh  edge;  caudal  bordered 
rith  blackish;  eye  red;  a  blackish  blotch  near  the  lateral  line  below 
Eift  dorsal,  as  in  numerous  West  Indian  species  (and  in  the  young  of 
i,  hlackfonU),    Body  rather  deep.    Eye  large^  4  in  bead;   maxillary 
liing  front  of  eye;  preopercle  serrate,  the  cx)ncavity  slight;  inter- 
ie  without  knob;  canines  slender;   teeth  in  lower  jaw  lat^<^  vgl 
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front;  tongue  with  two  rough  plates;  soft  dorsal  as  long  as  the  part  of 
the  spinous  behind  fifth  spine;  caudal  little  forked.  Temporal  band  of 
scales  broad ;  scales  above  lateral  line  forming  oblique  series  not  par- 
allel with  the  back.  Vomerine  teeth  prolonged  backward  in  a  long 
band  on  the  median  line.  D.  X,  14;  A.  Ill,  8;  65  scales  in  a  series 
above  lateral  line,  53  below.  Gulf  of  Mexico;  brought  to  the  Havana 
markets  from  the  Bay  of  Campeachy  and  from  Key  West.    {Poey.) 

(Mesoprion  campechanus  Poey,  Memorias  Cuba  ii,  149,  1800,  and  in  Synops.  Pise. 
Cubens,  294:  Mesoprion  oampechianits  Poey,  Ann.  Lye.  Nat.  Hist.  N.  Y.  1870,  5.) 

Page  549.  To  the  account  of  Lu^anm  stearim  add :  Scales  above  lat- 
eral line  forming  oblique  series,  which  are  not  parallel  throughont  with 
the  lateral  line.  Teeth  on  vomer  in  an  anchor-shax>ed  patch,  prolonged 
backward  on  the  median  line;  outer  pair  of  canines  above,  very  large; 
teeth  of  lower  jaw  moderate;  teeth  on  tongue  in  a  single  patch;  max- 
illary 2 J  in  head,  reaching  front  of  pupil;  i)osterior  nostril  ovate;  pec- 
toral 1^  in  head;  second  and  third  anal  spines  subeqnaL 

Page  549.  After  Lutjanus  steamai  add: 
§64  (6).  I.,  syna^ris  (L.)  Poey. 

Olivaceous  above,  silvery  on  sides  and  below;  flashed  with  reddish 
above ;  back  and  sides  with  wide,  continuous  stripes  of  golden  yellow, 
usually  wider  than  a  series  of  scales;  a  black  blotch  below  soft  dorsal; 
sides  of  head  with  yellow  stripes  usually  continuous  with  those  on 
sides;  two  yellow  stripes  from  eye  to  snout;  caudal  red;  other  fins  yel- 
lowish; dorsal  with  two  reddish  longitudinal  bands;  ventrals  margined 
with  white ;  these  colors  fading  in  alcohol.  Body  rather  deep  and  com- 
pressed; anterior  profile  steep  and  nearly  straight;  lower  jaw  project- 
ing; maxillary  reaching  to  below  front  of  eye.  Teeth  rather  small, 
subequal,  the  canines  little  developed;  teeth  on  vomer  in  a  /l\-shaped 
patch,  slightly  prolonged  backward  on  the  median  line.  Scales  small, 
smoothisli;  those  above  lateral  line  arranged  in  series  not  parallel 
with  the  lateral  line.  Preopercle  with  a  shallow  notch.  Dorsal  spines 
slender;  anal  spines  graduated ;  anal  fin  rather  high;  caudal  moder- 
ately forked.  Pectorals  long,  IJ  in  head,  almost  reaching  anal.  Gill- 
rakers  rather  long  and  strong.  Head  2§ ;  depth  2|.  D.  X,  12 ;  A.  Ill, 
7;  scales  G-50-17.  L.  12  inches.  West  Indies;  north  to  Key  West, 
Florida. 

(Spar us  synagrh  L.  Syst.  Nat.:  Spariis  vermicularU  Blooh  &,  Schneider,  1801,275: 
Mesoprion  uninotaius  Ciiv.  <&  Val.  ii,  479:  Mesoprion  nninotatM  GUnther,  i,  202:  Memh 
prion  uninotatu9  Poey,  Synopsis  Pise.  Cubens,  294.) 
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Page  550.  Oonodon  C.  &  Y.  should  be  recognized  as  a  distinct  genus. 

Page  550.  To  the  account  of  Conodon  nobilis  add: 

Series  of  scales  above  lateral  line,  forming  series  parallel  with  the 
lateral  line ;  anterior  limb  of  preopercle  with  strong  spinous  teeth  di- 
rected forwards.  In  all  our  species  of  Pomadasys  the  scales  above  the 
lateral  line  form  series  not  parallel  with  the  lateral  line. 

Page  551.  Pomadasys  fasciatus  is  identical  with  P.  fulvomaculatus  and 
should  be  suppressed.  Instead  of  "Lat.  1.  75,"  in  the  description  of  the 
latter  species,  read  *^Lat.  L  57." 

Page  551.  After  bb^  etc.,  add: 

c  Body  short  and  deep ;  the  back  arched;  Bpines  strong ;  onter  teeth  enlarged ;  lips 
thick ;  solt  dorsal  and  anal  with  smaU  scales.    {Aniaotremns  Gill.) 

Page  552.  In  the  description  of  P.  virginicus  add  "scales  10-55-16." 

Page  552.  Pomadasys  bilineatus  hjis  been  lately  taken  in  Florida  by 
Dr.  J.  A.  Henshall.     Scales  6-35-13;  about  45  pores  in  lat.  1.    The 
specimens  from  California  referred  to  this  species  probably  belong  to 
the  following: 
8Y1  (().  P.  Interroptas  (GiH)  J.  &  6. 

Adult  grayish;  each  scale  on  upper  anterior  part  of  body  with  a  dis- 
tinct blackish  spot;  fins  all  more  or  less  dusky.  Young  (I)  {interruptus) 
with  the  spots  obsolete;  sides  with  two  parallel  jet-black  bands,  the 
lower  from  eye  backward-  nearly  but  not  quite  reaching  a  large  black 
blotch  at  base  of  caudal.  Back  arched ;  pectoral  a  little  shorter  than 
bead;  second  anal  spine  robust,  half  length  of  head,  longer  than  fourth 
dorsal  spine.  Scales  very  large,  especially  below  spinous  dorsal,  where 
they  are  much  larger  than  in  P.  hilineatus.  Head  3;  depth  2^.  D. 
XIT,  16;  A.  Ill,  9;  scales  7-34-12;  pores  about  45.  San  Diego  (?)  to 
Panama. 

(f  O^ntftremua  interruptus  Gill,  Proc.  Ac.  Nat.  Sci.  Phila.  ISfil,  256  (young) :  Pnstipoma 
ptirM  Steind.  Ichth.  Beitr.  v,  4, 1876:  Fomadaays  fUrthi  Jor.  <&  Gilb.  Proc.  U.  S.  Nat. 
Hoft.  1881,  385.) 

Page  653.  After  DiaboMsformosus  add: 
feY9  (»).  O.  ele^ans  (C.  &  Y.)  J.  <&  G. 
'     Brownish;  sides  of  head  and  body  with  seven  or  eight  conspicuous 
"^Yj  longitadinal  bands  of  light  blue,  edged  with  dusky.    Back  some- 
it  elevated;  snout  long,  compressed;  mouth  large,  the  maxillary 
*^Y  esf^X  eye  1^  in  snout,  3^  in  body.    Head  3^  (in  total) ; 
XII,  16;  A.  II,  9;  scales  8-50-16.    West 
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Indies;  north  to  Florida.    Eesembles  D./inmo8U8f\yai  readilj  diBtin- 
guished  by  the  striped  body. 

(Hcemulon  elegana  C.  Sc  V.  v,  2S7:  HmmMlon  elegant  GflDtheri  i,  306.) 

Page  553.  After  Diabdsis  chrysopterus  add: 
873  (5).  D.  ctaromis  (Brouss.)  J.  <&  O. 

Light  olive;  each  scale  with  a  large  dark  spot;  these  fonning  Tery 
distinct  interrupted  stripes  along  the  rows  of  scale ;  lower  Has  dnftj; 
a  dusky  blotch  at  angle  of  preopercle.  Young  with  2  or  3  longitodiiial 
blackish  streaks.  Back  somewhat  elevated;  maxillary  reaching  just 
past  front  of  eye,  2|  in  head.  Series  of  scales  above  lateral  line  T«y 
oblique  (as  in  all  our  species  of  Diabdsis)^  the  series  from  the  scapnkr 
scale  reaching  6th  dorsal  spine;  preopercle  well  serrated.  LoDgnt 
dorsal  spine  2^  in  head ;  second  anal  spine  strong,  2^  in  head,  the  fin 
high.  Pectoral  IJ  in  head.  Head  3;  depth  2f.  D.  Xn,  18;  A.IIL 
7 ;  Lat.  1.  42.    West  Indies ;  north  to  Florida. 

{Perca  cliromis  Bronssonet  MSS:  H(Pmulon  chromia  C.  &  V.  242:  HitmmUm  tknm 
Qiinther,  i,  310:  BtBmulon  aerratum  Foey,  Memorias,  ii,  181.) 

873  (c).  D.  albiis  (C.  &  V.)  J.  &  G. 

Color  paltMinitonu  ])lumbeous;  no  black  spot  behind  angle  of  preo- 
percle. Mouth  wide,  but  fbe  maxillary  not  reaching  front  of  orbit:  eyr 
6  in  head,  21-  in  snout;  preopercle  finely  and  evenly  serrate,  its  postt- 
rior  limb  nearly  vertical.  Dorsal  fin  scarcely  notched,  the  sj)inesrarbtf 
strong,  the  fourth  longest,  2 J  in  head;  second  and  third  anal  spinw 
nearly  equal  in  length  and  strength,  rather  more  than  half  fourth  doisjl 
spine.  Caudal  forked.  Head  3.i  (in  total):  depth  :3J.  D.  XII.  Ifi:  A 
HI,  8;  scales  7-50-10.     West  Indies;  north  to  Key  West.     (Pi>ey.) 

( Uivmulon  alhum  Cuv.  &  Val.  v,  241:  Ilivmulon  album  GliDthiT,  i,  311:  Z7oth«* 
album  Poey,  Synopsis  Pise.  Cubens.     1HG8,  31*2.) 

Page  553.  To  description  of  Di  aha  sis  chnjsopterus  add: 

Brownish-olive  above;  a  narrow  bronze  band,  darkest  in  youD|:,fri« 
snout,  through  eye,  to  base  of  caudal;  above  this  two  or  three  dji 
streaks  from  eye  to  above  gill-opening;  another  beginning  on  top' 
snout  on  each  side,  passing  above  e^e,  and  extending  parallel  witt* 
first-mentioned  stripe  straight  to  last  ray  of  dorsal,  where  il  9 

Uow  of  the  opposite  side;  a  dark  streak  from  tip  of 
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dian  line  to  front  of  anal;  very  bright  specimens  show  a  narrow  yellow 
stripe  following  each  series  of  scales  on  back  and  sides;  adults  often 
plain  silvery;  a  large  rounded  black  blotch  at  base  of  the  caudal;  fins 
all  plain;  inside  of  mouth  scarlet.  Body  rather  elongate,  somewhat 
compressed;  the  back  little  elevated.  Snout  rather  short,  2f  in  head; 
preorbital  moderate,  about  equaling  eye.  Maxillary  reaching  middle 
of  pupil,  2  in  head.  Eye  ^  in  head.  Dorsal  spines  rather  high,  the 
longest  1|  to  2J  in  head,  longer  than  the  second  anal  spine;  second 
anal  spine  strong,  longer  and  stronger  than  third,  2%  to  2^  in  head, 
reaching,  when  depressed,  to  base  of  last  ray.  Pectorals  1 J  to  IJ  in 
head.  Head  3;  depth  3.  D.  XIII,  15;  A.  Ill,  8;  scales  7-52-13.  Tho 
color  of  the  young  of  D.  fremehundvs  is  very  similar,  but  the  back  in 
the  latter  species  is  more  arched,  the  mouth  much  smaller,  and  the 
scales  below  the  lateral  line  much  laYger.  The  adult  form  of  D.freme- 
hundus,  as  yet  unknown,  is  probably  more  like  D.  chromis.  To  sy- 
nonomy  of  D.  chrysopterus  add: 

{Hcemnlon  aurolineatum  C.  &  V.  v,  237:  Hosmulon  aurolineatum  Gthr.  i,  316:  Hcemulon 
eaudimacula  Poey,  Syn.  Pise.  Cub.  379;  not  of  C.  &  V. :  HcBvualon  quadriUneatum  Hol- 
brook,  Ichth.  S.  C.    1860,  195.) 

874  (().  D.  Jeni^aano  (Poey)  Ooode  &  Bean. 

Pale  olive,  with  faint  dusky  and  yellow  longitudinal  streaks,  espec- 
ially in  the  young ;  fins  all  pale,  probably  yellow  in  life.  Body  com- 
paratively elongate,  compressed,  the  back  little  elevated,  the  profile 
regularly  curved  and  not  steep.  Snout  3  in  head ;  eye  3J.  Mouth  ver^^ 
large,  the  maxillary  extending  slightly  past  middle  of  eye,  1}  in  head. 
Teeth  not  very  large.  Preoperclo  well  serrated.  Dorsal  deeply  notched, 
the  spines  moderate,  the  longest  equal  to  maxillary;  soft  dorsal  low; 
anal  rather  high,  its  edge  concave,  its  second  spine  about  as  long  as 
third  and  much  stronger,  2^  in  head ;  caudal  well  forked,  the  upper 
lobe  longest.  Pectoral  1^  in  head,  reaching  pa^t  ventrals  to  vent. 
Scales  above  lateral  line  in  very  oblique  series.  Head  3 ;  depth  3.  D. 
XIII,  15;  A.  Ill,  9;  scales  7-50-11.  L.  7  inches.  Cuba,  north  to 
Garden  Key,  Florida. 

{Hcemnlon  jeniguano  Poey,  Memorias  Cuba,  ii,  183,  1860,  and  iu  Syii.  Pise.  Cub.  319  . 
\ Hcemulon  «cA ra n A'i  Agausiz,  Spix.  Pise.  Bras.  131:  ^Hcemulon  8chranki  Giinther,  i,  310.) 

Page  556.  Before  8paru8  insert : 

3§5  (&).— CAI.AIIIUS  Swainson. 
(Swainson,  Nat.  Hist.  Fish.  etc.  ii,  221,  1839:  typo  Pagellus  calamus  C.  &  V.) 

Body  broadly  ovate,  compressed,  the  back  elevated;  head  deep; 
preorbital  very  deep;  eye  placed  high,  preceded  by  a  blontish  pro- 


Second  inters-pinal  bone  of  tlie  anal  enlarged^  pen-shaped^  Xhi 
air-bladder  being  received  into  ite  concave  part.  "The 
tended  downwards  to  the  chevron  of  the  vomer,  and  en 
side  behind  the  forehead ;  the  parasphenoid  has  a  deep  b 
rior  crest,  which  is  more  or  less  notched  in  front  of  its  pos 
rent  processes;  the  forehead  comparatively  narrow,  ill 
pressed  above  the  preorbitiil  region,  horizontally  pitted 
tal  crest  extending  far  forwards  and  thickened  with  ven 
deposits,  the  inner  as  well  as  the  outer  lateral  crests  dei 
the  orbits."  {Gill^  M88.)  Species  rather  namerous,  mos 
size,  chiefly  of  tropical  America.  (Latin  calamus^  a  pen.) 
870(6).  €.  meg^aceptaaliis  ^sv,—Plumefi9h]  Pez  de  Pluwu^ 

Light  olive,  with  bluish  reflections,  the  young  with  darl 
front  of  head  and  preorbital  region  with  horizontal  anastOE 
lines  of  steel  blue,  the  interspaces  yellowish;  ventrals  pale. 
pressed,  the  back  arched,  the  anterior  profile  steep,  not  \ 
depth  of  preorbital  half  head ;  preocular  prominence  not 
eye  moderate,  4  in  head.  Cleft  of  mouth  3}  in  head.  Ai 
of  each  jaw  moderately  enlarged,  6  to  8  in  number;  ootem: 
each  side  of  upper  jaw  much  larger  than  the  others,  fonn 
canine  directed  outward  and  forward.  A  concealed  procai 
before  dorsal ;  dorsal  of  moderate  height,  the  soft  rays  higl 
deeply  forked,  the  upper  lobe  the  longer;  anal  spines  Si 
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of  mouth  orange;  fins  pale;  young  with  5  or  6  dark  olive  bars;  caudal 
faintly  barred.  Body  deep,  the  back  considerably  elevated;  muzzle 
prolonged,  the  profile  somewhat  arched ;  eye  large,  3%  in  head.  Canine 
teeth  rather  long  and  strong,  all  similar,  usually  about  8  in  each  jaw 
outside  of  the  cardiform  band.  Caudal  deeply  forked;  anal  spines 
graduated;  pectoral  long,  somewhat  longer  than  head,  reaching  past 
anal  spines.  Depth  of  preorbital  2 J  in  head.  Head  3^;  depth  2.  D. 
XII,  12;  A.  Ill,  10.  Tropical  America,  north  to  South  Carolina  and 
Lower  California. 

{Sparus  bajonado  Bloch  &  Schneider,  Syst.  Iclith.  1801,  284 :  PageUus  caninus  Pocy, 
Mem.  Cnba,  ii,  468,  18G1:  Calamus  bajonado  Poey,  Aon.  Lye.  Hist.  N.  Y.  x,  176,  1872: 
Spartu  brachyaomus  Lockington  Proc.  U.  S.  Nat.  Mus.  1880,  283.) 

876  (d),  €•  macrops  Poey. 

Pale  olivaceous,  somewhat  silvery;  sides  with  obscure  olivaceous 
bands,  especially  in  the  young ;  preorbital  not  striped  ;  veutrals  pale. 
Body  broad-ovate,  compressed,  the  back  elevated,  the  anterior  profile 
slightly  curved,  not  very  steep.  Preorbital  deeper  than  long,  its  depth 
nearly  half  head.  A  sharp-edged  bony  prominence  before  eye.  Eye 
large,  3  in  head,  about  as  long  as  maxillary.  Front  teeth  slender,  little 
enlarged,  about  12  in  the  outer  series  in  each  jaw;  molars  rather  small, 
in  3  rows  above  and  2  below.  Scales  above  lateral  line,  in  series  par- 
allel with  the  lateral  line.  Procumbent  spine  of  dorsal  concealed.  !Fius 
low;  caudal  moderately  forked.  Pectoral  long,  a  little  longer  than 
head,  reaching  second  anal  spine,  which  is  little  enlarged,  little  longer 
than  third.  Head  3i;  depth  2^^.  D.  XII,  12;  A.  Ill,  11;  scales 
7-53-17.    Cuba,  north  to  Garden  Key,  Florida. 

{Calamus  macrops  Poey,  Ann.  Lye.  Nat-  Hist.  N.  Y.  x,  181, 1872.) 

876  (<")•  €•  arctillrons  Goode  <&  Bean. 

Light  olive,  with  bright  reflections ;  sides  with  obscure  dark  cross- 
bars; head  without  distinct  markings;  fins  nearly  plain,  all  pale. 
Body  oblong-ovate,  more  elongate  than  usual  in  this  genus,  the  ante- 
rior profile  being  very  convex.  Mouth  rather  large ;  maxillary  2^  in 
head,  reaching  front  of  orbit.  Front  teeth  in  both  jaws  rather  strong, 
all  similar,  somewhat  canine-like,  0  to  8  in  each  jaw ;  upper  molars  in 
2  rows  anteriorly  and  3  posteriorly;  lower  in  2  rows;  a  conspicuous 
pore  with  a  dermal  flap  on  each  side  of  snout.  Preorbital  very  deep, 
its  depth  3^  in  head.  Eye  small,  3|  in  head,  placed  very  high.  Dorsal 
spines  slender,  the  longest  3f  in  head,  about  equal  to  longest  soft  ray. 
Anal  spines  small,  graduated,  the  third  4  in  head.    Caudal  deeply 
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irfU 


forkedj  the  upper  lobe  nearly  as  lonfj  m  hc*ad.  Pectomlii  wn 
head,  reiicbing  slightly  past  vent.  Head  3^  ;  <lc?prh  2 J*  B,  XI 
A.  Ill,  11;  R  16 5  scales  5-4^-14,    Boiitheru  Floncla* 

(Goode  ^  Bean,  Proc.  U.  B.  Nat,  Mm.  18330 
hh.  Anterior  t^etli  little  larger  than  the  others,  not  eaaitie-like»     (i 
87 »  if).  C*  medias  (Pocy)  J.  Sl  G. 

Olivaceou!^,  rather  duskj';  IkkI}-  and  vertical  fins  with  oh^cott 
of  dark  olive,  which  mostly  disappear  with  age;  prtM^rbital  irtll 
row,  horizontal  bluinh  stripes;  ventrals  pala  Body  rathar  doi 
comparatively  elliptical;  the  back  less  arched  than  in  other  spi 
the  antarior  profile  moderatjely  curveiL  Preorbltal  dof  i>^  2^  in  1 
maxillary  2i  in  head.  Eye  small^  placed  high,  4  itt  bead.  Aoi 
teeth  Bmall,  scarcely  enlari^ed,  none  of  them  canineUke;  tnolms  n 
in  three  series  above^  two  below.  Spines  low,  sltMider;  soft  dornd 
caudal  less  deeply  forked  than  usniil;  anal  spiiicj*  j^adniiti^d;  pd 
comparatively  short,  as  long  as  head,  reaching  a  little  past  vi^oL 
tanco  from  base  of  pectoral  to  baise  of  dorsal  less  than  head*  Ilea 
depth  2|,  D,  XII,  12;  A.  lll,^;  scales  5-16-11^  16  in  a  Rerieft  t«« 
dorsal  and  nape.    L,  10  inches.    Florida  to  Cnl>a. 

{Grammaietut  mcdiu»  Po«y,  Ann.  Lyo.  Nat.  Hist.  N,  Y.  IfTZ,  PC) 

877.  €•  milneri  (G.  &  B.)  J.  <&  G. 

This  species  belongs  to  the  genus  Calamus^  and  is  very  cl< 
allied  to  C.  medius^  from  which  it  may  be  distinguished  by  the  folio 
characters:  No  blue  stripes  on  preorbital;  veutrals  blackish.  1 
more  arched  than  in  mediiis,  the  anterior  profile  less  convex; 
tance  from  axil  of  pectoral  to  front  of  dorsal  greater  than  lengt 
head.  Eye  4  in  head  (not  5  as  in  C.  micnpH  Guichenot  a  0 
species,  with  which  it  agrees  in  other  respects).  Scales  above  !• 
line  smaller.  Scales  6-47-13;  about  26  in  a  series  before  dorsal  1 
3|;  depth  21. 

Page  556,  Sporow  pus'Fnm  L,— finf/  P&t^ee. 

^he  coloration  of  this  species  as  shown  in  s])ecimen8  f*nin 
is  a  a  follows:  Light  crimson  j  shaded  with  golden  olive ;  sideband  I 
silvery  J  flushed  with  red;  many  scales  of  hack  and  side^  i^acht 
small  ronud  spot  of  deep  purpli;<;h  blue,  these  form  in;:  Je^il 
streaks  below  and  broken  oblique  sti'eaks  above  lateral  lim*; 
spots  on  nape  and  opercle;  flns  largely  orange,  shadeil  willi  i 
find  no  account  of  the  presence  of  blue  sjiota  in  Uie  En 
of  this  species. 
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fFage  557,  Tbe  groups  called  Stefiotomm  and  lAigo^Ioji  should  Ik* 
It'cogrnzed  aa  genera  distinct  firom  Diplodm^  and  the  imor  A  njifropH^ 
8w.  fClikss'ii  Fish,  etc.,  1830,  221;  type  Sparm  ^ph}i/er  Forsk.)  nhotild 
ju'obably  be  ii^ed  for  the  former. 

Page  557,  The  species  called  in  the  text  Sparm  ehrysops  and  Sjiartts 
uientvs  are  identiciil.     The  gpecies  belongs  to  the  genns  ArgtjropHj 
and  Khould  stand  as : 

^^  rutrcriiii,'  IVom  the  comnion  northern  acnp,  A,  versiefilori  (Mitch.)  J.  & 

^H.  (  —  S.  arffifrops  Aiict  not  of  Linn.),  in  the  following  respects: 

^V  Body   more   elongate    and    loss    elevated    anteriorly;    molar  teeth 

^eoar.ser;   size  larger.     Uead  Sj^;  depth  2A.    1).  Xll,  12;  A.  ill,  11; 

scales  7—^-14,     L.  18  inches.     Cape  Cotl  to  Florida.     Tlie  specimen 

described  in  the  text  (25170  tJ.  S.  Nat.  Mas.)  ia  luuisnally  decpbodied 

for  this  species.  * 

^h    Page  557,  After  Art/yrops  versicolor  add: 

"  tHi  (b).  A.  capriuun  (Buim)  J.  &  G.-^GmVs  Hmd  Forget. 

Light  olive;  silvery  below;  the  yoting  with  faint  very  narrow  darker 
bars.     Body  sabovate,  the  buck  anteriorly  mucli  more  elevated  than  in 

•  Tlio  cranial  cliftmct^ra  of  JrtiyrifpB  are  very  diffcrunt  from  Hinms  nf  Diplodm^  an 
t«shfiwn  by  thr'  foHowmg  acconnt  of  tbe  sknns  of  the  two  gGoera,  kindly  fiirDishiKl 
to  UH  hy  Prot'eaHor  Gill: 

In  hiptotlus  *^the  sknil  iscxtcndiMl  downwarili*  to  tlic  chevron  of  the  vonjcr*  antl  i» 
notchinl  on  each  sifle  behtml  the  for«^head ;  the  pQra»pliCDnid  hns  a  varying  iuferior 
crooitf  >vhinU  is  entire*  near  its  posterior  ih"cnrr»*nt  prori'MsrJi;  foivheail  liroad,  wi*]}  de- 
HuimI,  (tnnvi^x  trnnsversely  above  tlie  orbif8»  abruptly  ttrniinati^il  bnliiutl  by  tin*  con- 
v-^rgonce  of  tliP  external  lateral  create  into  ihts  oet-lpitfil,  the  on i pita i  rrrnt  I'nrling 
tthrtiptly  bi'hind  thu  forehead,  and  thirliciifHl  with  vcrtitiil  omscous  Ktrias  tbr^  itTTit»r 
as  well  aw  outer  iatf*ral  cn?st«  f?rect  and  lajoioar,  and  eonvcrginjj  mi»r(»  or  less  forwards, 
"In  IHplodua  proppr  the  forehead  is  moderately  broad  and  tlii^  bone?*  I'ont ranted 
ardii,  the  parawpheiioid  with  a  superfieial  inferior  crest,  convex  forwards,  and 
little  devdoped  posterior  decnrre lit  procesfles. 

Id  ArchiiMrgus  Gilltthe  forehead  ia  very  broad  and  the  bones  wide  and  almoif^ 
tm  wjtli  the  prefrontald  iti  front;  the  parasphenoid  with  a  ileep  inferior  crest,  nod 
largioat^l  anteriorly  aad  with  enlarged  peBterior  deciirivut  proccssejj. 
**In  ihv  fivmw  Sttn&tom  us  (J  rtf  If  rop«)  the  bUoII  is  extended  forwnrds  t<»  the  head  of 
i«  vomer  nnd  notched  on  each  aide  behind  the  forehead ;  tlie  pariisphenoid  luis  tho 
ferior  ereiit  low,  riDd  little  developed  po8teriorly*dc€«rretit  prtneissea;  the  forehend  i« 
im>w  and  ili-delltied  behind,  itssnrtuee  of  eotnpaet  texttire,  but  WMtli  afew  frirtiridua 
el  twolon«jif  ndinal  {^moveson  eneh  «ide;  tho  occipital  ereftt  mmlerato,  extendini;  but 
-tie  fnrwanl  of  the  ftupraoeeipif  al  t>one,  and  not  overliangioK  l»aekw*ard;  the  crest 
n^hencd  by  a  longitudinal  lateral  ridge  on  each  side,  terminatiug  backwards  in 
ininifonn  projoctions,  the  inner  and  ont'Cr  lateral  crests  not  proctirrent  on  the  foro- 

i  LahrvK  vernk^ohr  Mitch.,  TrauB.  Lit.  and  Phil.  Soc,  1815,  1,  404.     SiMtruft  ary^ropn 
is  tlin  voriujir  nf  /J.  chrtfmp«,  with  2d  and  3d  dorsal  spines  filantentous. 


I       as  W( 
^fffikrw; 
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ver^teoloTn    Profile  sto^  with  a  fltrong  depimkm  ft|wfm  eve;  fhs 
snoot  rather  pointed;  ocdpital  region  caiinate.    Fkont  tMtt  amDi i» 
adose-set  band,  the  onter  aeries  a  little  enlarged,  oonq^NMiadnl  kaee- 
olate,  much  as  in  verrioohr.    Molars  in  two  rowa  in  eaeh  Jaw. .  GiD- 
rakers  very  short    A  strong  procnmbent  spine  beAne  donalj  int  sal 
second  dorsal  spines  very  short;  third  dorsal  spine  moie  or  less  Us- 
mentoosy  reaching  past  middle  ot  soft  dorsal;  pecstoral  a  BtODloagtf 
than  head,  reaching  soft  rays  of  anal.    Scaly  part  of  cheek  as  de^ii 
long  (in  A.  verHeolor  considerably  longer  than  deqp).    Seeond  tate* 
spinal  of  anal  qnill-shaped  as  in  Calamim.    Head  8|;  d^Cli  %  & 
Xlly  12;  A.  ni,  12;  scales  abont  7-48-14.    Weet  coast  of  Florida|ii 
rather  deep  water.    Distinguished  from  A.  ^enieotor  by  the 
cheek  and  preorbital,  the  different  form  ot  the  body,  and  ih&  i 
in  the  dorsal  spines. 
(AtoRofoiinM  MpristM  Bean,  Proe.  U.  B.  Nat.  Him.  18SB.) 

On  page  560,  after  Diploius  oattdimaeula^  add : 

Saa  (»).  B.  carltaDMS  (Pdey)  J.  A  Q.Sargo, 

Steel-brown,  with  golden-yellow  longitudinal  stripes,  which 
extend  on  the  head,  3  above,  5  or  G  below  the  lateral  line ;  a  blade  ipsl 

sit  the  8honlder;  dorsal  yellowish,  with  a  faiut  dusky  median  stripf : 
ventrals  orange  in  the  females,  yellowish  and  punctate  in  the  makt^i 
anal  similarly  colored.  Body  deep;  snout  obtuse;  maxillary  reaehnifr 
beyond  posterior  nostril;  molars  in  two  rows;  incisors  broad,  entiiv: 
-second  anal  spine  much  longer  and  larger  than  third:  pectoral  longairi 
pointed;  caudal  forked.  Head  ^  (in  total);  depth  2 J.  D,  XUI,11: 
A.  in,  10.     West  Indies,  north  to  Key  West  {Poey  in  lit.). 

(Sargus  caribceua  Poey,  Memorias^  ii^  18(50,  197,  and  in  Synops.  Pine  CabeiM.  3DSt> 

Page  563.  After  Apogon  americantis  add : 

n99  (6).  A.  macalatos  (Poey)  J.  <&  G. 

Uniform  bright  scarlet;  a  round  black  spot  below  second  donalfl' 

another  on  side  of  caudal  peduncle  above  median  line.    MaxilLoiySa  i 

head,  reaching  beyond  pupil ;  eye  very  large,  3  in  head;  preoper** j 

tinctly  serrulate ;  pectoral  1^  in  bead,  a  little  shorter  than  caodaL 

2J ;  depth  2 J.    D.  VI-1,  7 ;  A.  II,  8 ;  scaler  2^-20-7.    L.  3  inchea 

Florida  to  Cuba. 

(Monoprion  maculatHS  Poey,  Mem.  Cubaii,  123,  I860:  Amiat 
Onb.  304, 1868;  Jor.  &  Gilb.  Proc.  U.  8.  Nat.  Mns.  18«5,  279.; 

It  is  doubtful  whether  Apogon  amen45anu8  has  ev^ 
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jb  0Uf  cmntf  or  indeed  what  that  species  may  lie.  The  origittal  t>i>e,  in 
p\i\  crotiifitioti^  Uha  bevw  identified  hy  Vuillaiit  &  liorourt  with  Apogon 
\oru^  u  runoma  species^  and  their  desciijjtion,  coi>ied  in  the  text  on 
lagL*  563,  at^ms  to  have  been  drawn  from  the  latter  species. 

L  PriHipiTP-li*  entire ;  j»caIc««  liirg^^.    (AfiOQQnmhthffit  Blt^kcr.) 

M(0).  A.  aliitus  J«  ^  (i^ 

I  Roafy  red^  with  nil  very  luster,  body  and  fins  very  finely  8i»eckled  with 

tuaky;  vertical  flnw  stoniewhat  yellow,  their  tip8  dusky  nithdsirk  points. 

Kooth  very  obli«|n«*;  nnixilhiry  IJ  in  head*  reacbing  ptki^t  p«idl;  preop* 

pcle  with  both  rid jret^  entire;  eye  moderate,  2^  in  head;  second  anal 

Dine  half  leuffth  of  longest  anal  ray,  3J  in  head ;  ventrals  a  littJ©  longer 

liiin  pt^etoralM,  not  reaehiug  vent.     Head  L*j;  depth  2^.     D.  VI-I,  (U 

L  n,  «;  Lat.  1.  21.    L.  2h  inrhm.    West  Florida, 

[iff  Apog(fnickthjf§  puHcUcutaiu*  Poey,  Rcpert.  Fi^.  Nftt.  Uh  Citb»,  li,  *i^^i  (lat*  ),  :tti): 
ht.  ^  Gilb.  Proc.  U.  S.  Nat*  Miia.  18Ha,  271K) 

I  Page*  564.   ITlialtuj!!^  bnrbiUus  L« 

1  Sx^^^^^Q'^  ^'  t;hiH  8pede»  have  lieeii  obtained  at  Feii8ac4)hn  Fh^nda, 
iiil  at  WckmI's  noil,  Ma88achu8ett8.  The  Ariiencan  fonn  (subsih  nuratun 
L  &  G.)  ia  distingMinhable  from  the  typieal  harbatus  in  the  lower 
m^  lesH  blunt  snont,  shorter  mouth,  and  the  presence  of  two  lateral 
lri|i^  of  yellow.  From  the  European  variety  surmutettift  {MhUum  nur 
IntcfuH  L.),  sul>«p.  nuratus  is  known  by  the  lower  fins  and  by  the  it- 
■acemtnii  of  the  black  band  on  the  df>rKal  fin  by  a  band  of  yellow^ 
leail  :\l\  depth  4.  T>.  VII-I,  8;  A,  ^\Ju  F'alatine  teeth  coarse  and 
nitmlar^  foruung  a  large  patch. 

l(Afi»//a«(  baibntuimumiMn  Jor*  iV  Glib.  Proe.  IJ,  8.  Nftt.  Mtis.  lH;:ii2»  tm,\ 

I  Page  560,  Instead  of  Seiwna  stellifera  read  r 

p4^  S.  lanreoltita  (Holbr.)  Gthr. 

I  Tlie  identity  of  oar  species  with   S.  Hiellifcra  {(rispinonn)  is  very 

LibtfuL 

»Tll.  To  the  description  of  Seiwna  anfyroUmHi  (pufict^ita)  add 
^^*.o.  tooth  of  preojiercle  iKpinous,  directed  downward.'^ 

FPa^je  57L  Sciaim  oceltata  is  kn(»wn  aR  ^^Ked  fish*'  on  onr  Hnlf  coast. 
fcAi»:ti^r-  n  weiffht  of  35  to  tO  pounds.  Old  specimeus  entirely  lorn* 
^■h  »  H  on  the  pnH^perele^  the  edge  of  the  bone  becoming  mem* 

Ettmocima  and  entire  as  in  ^*  tVrrtan*^ 
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Page  572.  Instead!  t>f  ^^tv,**  etc.,  read: 

The  spfxjies  of  ^^Setfrna^  which  have  ttw*  preopercle  without  b<my 
i^ermtares  niBy  be  reA^rred  to  Corvinn.  Gonug  296  (i),  Btmmdor  Should 
I>robably  be  retained  also* 

Page  5T3»  After  VarHna  aeuminafn  mid i 

(Blocsli  Idlth>'o1ogi&,  abaxit17!IOi  type  Equm  amftiaitmn  K1n<>li.) 

Botly  oblougj  tMitnpre8»etl,  tht^  buck  taucb  elprati*d  autotiorly.  Meutb 
i-ather  small,  the  lower  jaw  iQcUicleVl;  teeth  In  vilUforiii  baruLs  (iieuuter 
HOniei^iiat  enlarged  above;  preopercle  wrrate,  tlie  teeth  tiexiblc;  pm^ 
llob^1)lellhl^  preisentp  Seales  uioderate*  extejiding  on  the  soft  tm 
Fin$t  ilorsal  of  about  W  spinee^  tht^  median  tspinet  nmeli  eteratrd: 
rteeond  dorsal  extremely  long.  Anal  very  sinan;  f*eeand  mtal  wfAm 
Hmallp  Pyloric  co^ca  few.  Air-blaflder  simple.  VerteliriB  1(1+ ii 
(LattTi^  Equm^  a  horse;  the  long  dorsal  spinesi  being  compunsd  to  i 
riden) 

001  (b).  E«  linireolainJi  (Om^L)Cast«tti«  ^^^^^^^^^^^^^^^^^^^^H 

Grejish-yellow,  with  three  broad  blackish-brown  bands,  edged  witi 
whitish ;  the  first  vertical,  from  the  crown,  through  the  eye  to  the  angle 
of  the  mouth ;  the  .second  slightly  arched,  from  the  nape  over  the  oper- 
ele  to  the  base  of  the  ventral;  the  third  curved,  from  the  topof  tbe 
first  dorsal  along  the  middle  of  the  side  of  the  body  to  the  middle  of 
the  caudal  fin.  Head  small;  maxillary  3  in  head,  reaching  papfl. 
He^ight  of  first  dorsal  usually  much  more  than  depth  of  body  belov 
it.  Head  3|;  depth  3^.  D.  XVI-I,  53;  A.  n,  10;  Lat  1.  60.  Wert 
Indies ;  lately  taken  at  Pensacola  by  Silas  Steams. 

(Ckcftodon  lanceolatua QmeliUf  Syst.  Nat.  1788,  1254:  Equet  hdlteaiuB  C.  Sl  V.  r,  16; 
Gtintber,  ii,  279:  Eques  amerioanus  Bloch.  Ichth.  taf.  347,  fig.  1.) 

Page  575.  The  synonym  '^Homoprion  xanihurm  Holbr-^bdonp  u* 
Sekma  arg^roleu€a^  not  to  LimtQmitu  j:anthuruM* 

Pa;;e  575.  Qenyonenum.    Several  of  the  characters  givwi  in  f h*  1 
are  inapplicable  to  South  ^  mericaa  apecde«  now  referred  to  Om^ 


*  CQvkr»  Jik^i^  Animal,  viX.%  u,  173,  i*^i  tfpe  Sekma  iii^rv  Bkieli  =  .%!«*•  ^ 
L.  in  part*  the  Bijefiipu  haviug  be<Mi  c^onfoanded  hy  L,  with  Sdjmm  mmUm{^^if^ 
Lac.).  The  eEilargcmcnt  of  the  sccoihI  fLoal  fiplne,  need  b^^  Cti^Her  lo  dtiitiiigsIA  C^ 
rina  from  Sdt^fiaj  ha«ao  taxoDomic  va1a«^.  {C&rHwiif  the  It^Uan  and  fltiawbll  WM^J* 
vuricinn  SclBcnoklis  origin aUy  fhsm  Latm  Corvutt  en>w,  in  Elusion  to  llw  dwky  «rfi^^ 
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^^Ktn^m  these  have  the  month  Bubiiiferior,  the  barlvels  tHmspiunons, 
H)iiiiiug  a  tutt  at  the  ehiu ;  the  dursal  spioes  10  ami  the  eaudal  double- 
^^^B^uueate;  the  gill  rakers  short.  The  diagitosts  Bhould  be  aoleuded 
Hecordiogly. 

H  Page  570.  lu^teml  of  Sciwna  punctata  read:  ■ 

^1»6,  S*  rlirysiini  (Lac.)  J.  6c.  G.  I 

Ji^lUpterathn  chriffntfuit  l^nc6[)hdv  iii,  04,  1802.) 
Tbei'e  are  two  8|»(*t'ies  called  Ptrca  pumtaUi  io  the  Systema  l^aturse, 
id  the  necoud  of  these  sliould  be  8uppre8sed. 
Page  577.  liinti^ad  of  the  accoimt  of  j\fcnticirruJi  Httoralis  subatitate: 
son*  n.  imarailf*  (HoJbr.)GiU,— A^Mr/  ninHnji. 

tiivayinh  silvery,  nearly  plain,  without  trsM'-en  of  bar-s;  peeturuls,  ven 
il»,  and  anal  palt%  with  a  few  black  dot**;  caudal  tipped  with  blackish: 
lining  of  opercle  pale.    Body  rather  elongate,  the  caudal  |KMhinele  very 
L*nder;  snont  tiluntish,  3  in  head,  pmjeetinjjf  beyond  preiuaxillary  for 
jont  oue-.sixtli  it*?  lengtli;  maxillary  reaching  abt>ut  to  front  of  eye; 
sterior   noj^tiil   lanceolate;    outer   teeth    little   enhirged,  very   much 
iller  than  in  M.  alhurmt^,    GiibrakerH  small,  but  deveh»p4Hl^  lower 
>Ihj  of  cautlal  h>nge.i<t.     Beale«  on  btiniet  very  nujall,  irregulan     Hea<l 
J  de[>th  ^,     O,  X-1,  23;  A.  I,  7;  Hea.le8,  «>-5()-Il,     South  Atlantic 
il  Gulf  coast.     ^1/,  undulatus  la  closely  related  to  this  Hpeeies. 
M.  alburmiH  is  darker  in  color,  usually  with  traces  of  dunky  barH ; 
i*ctoral8  blackish  ;  lining  of  opei^le  black.    SiK>ut  8harp,  3';  iu  head; 
iHini  ruueh  pn»jcctin^^  (oncthird  its  len«,^th)*     Onter  teeth  of  upper  Jaw 
L'O*  hirge;  posterior  nostril  ovate;  gill  rakers  tubercular,  almost obso 
t;  maxillary  about  reaching  middle  of  eye.     Scales  ou  breast  large, 
i^gijlarly  placed.     Head  3^;  depth  4^.     D.  X-1,  24  j  A.  I^  7;  acales  6- 
1-1 L  I 

Page  578.  Menticirrm  ttndulatuti  has  the  outt^r  lecth  ut  tin*  upper  jju\^ 
>t greatly  enlarged  aud  sliould  have  heen  plitced  rather  luider  ft  instead 
Vmhrina  elongate  ti  thn,  from  the  Paeilic  coast  of  tropical  America, 
\  ti  different  species*    The  hitter  name  should  be  erased  from  the  synon* 

ay  of  M»  undulatm.  j 

Page  678.  The  teeth  In  LarimvH  are  mostly  in  single  series.  The 
L*nn8  ^^MonoHtra^  Poey  (AnaK  So*;.  ICsp.  Hist.  Nat,  x,  320, 1881),  is 
L^ntical  with  Larimus, 

Page  A70.  This  genus  Atractoseion  should  l>e  soppresHed.  Our  apeeie^ 
[iy  stand  sus  012,  CifnoHcum  nobile  (Ay res)  .?.&(!.  ■ 


p 
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Page  *18K  The  presi»nce  tA^  one  or  tAvo  anal  Kpitie^  in  (lifnogciou  b^m 
no  importanci*.  Probtihly  a  rinlinit^nt  of  tbt*  first  s|iin*^  will  lit!  Ibu  ^ 
in  all  tbe  species,  Ci/noHcion  regale  and  Cynoneion  not  hum  am  clist  m 
*j;:iii8lied  from  our  other  Hi>eciea  by  having  the  t^conrl  dorsa]  and  arjv 
4'overed  with  small  scales;  these  fins  being  naked  in  the  other  fejpeei^*  ^ 
OtolifhHii  (h'ummondi  Rieh.  (Fauna  Bor.-Anier-  iii,  IH'M^^  70;  CJUuther,  >_ 
*i07),  from  ^ew  Orleans,  is  identical  with  CynoHcioH  maeul^itum.  Tfcu' 
speeies  has  the  eaitdal  unevenly  truncate,  not  *'lunate-\  n»  stated  in  tfc» 
text. 

Page  58^1.  After  Gerrc/t plumien  add: 

Color  sihery  olivae4?ous;  scaler  with  faint  silvery  streaks  but  nn  dairk 
ones;  Hug  nio»tly  pale  or  yellowish,  the  veutials  somewhat  dtutky. 
Body  rhomboid,  short  and  deep,  tlie  back  elevated,  the  anterior  pn>tile 
straight  and  very  steep;  mouth  rather  large;  teeth  slender,  brush  like, 
PreorbitJil  entii'c;  preopercle  and  intei'operele  serrate.  Git>ove  on  top 
i*f  head,  for  reception  of  premaxillaries,  bn>ad,  rounded  behind,  with  » 
median  linear  depression,  its  surface  completely  covered  with  small 
deciduous  scules,  which  extend  forward  to  just  behind  nostrils.  Eye 
iiioderare.  Dorsal  spines  high  urid  strong,  the  second,  nearly  or  <iuire 
iis  long  as  head.  Second  analstiine  very  strong,  half  or  more  knigth  ol 
iiefwl.  Caudal  lobes  long  and  slender,  a  little  longer  than  head.  Pec 
toral  long,  nearly  a«  Jong  as  he^d,  leaching  front  of  anal.  Ue^iil  3; 
depth  2.  I).  IX,  10;  A.  Ill,  8;  scales  5^7-9.  L.  12  indies.  \\  rsr  ft* 
dies,  north  to  Southern  Florida. 

(Gaode  dt  Beau,  Proc.  V.  8,  Niii.  Miis.  1H«2.  423;  GtrrtM  rkomhntn  Foi^j,  8yn.  Piw 
L'lib.  l>^,  'M:  Mojarra  rhomhca  Pw\v,  AniL  Soi\  Esp.  Ilisl.  Nut.  3t,  327,  it^i,  jwi 
frenm  rhmnheuH  C  A.  V.  vi,  CiO;  u  tfjpecio8  of  Biitiitur  luriii,  brit  witli  two  niml  «fiii]< 
only,  and  the  prsmaxillnrry  groove  entirely  tjukcd.  The  gtni^fi  Mojamt^iu  Vnhf 
sirraiigt-nienr,  is  difitinguielied  lYom  Oerrco  by  tbe  Kntire  preorbilal,  and  ftx»m  ^*  Diap 
/cTtfjs^'  by  tbe  serrate  prf'opercle.  > 

Puge  584,  Instead  of  Oerres  argentem  read: 
wao.  O.  guln  C.  &  V. 

This  species  is  tUstinguished  from  the  other  American  a]>ecies  (ex* 
« ept  OerreJt  homonj/mm)  by  the  presence  of  a  transverse  baud  of  ncales 
jicrosH  the  anterior  t»'^rt  of  the  gtoove  of  I  he  ]>renn^xillarieA  on  the  top 
of  the  head;  behind  these  scales  the  naked  xiart  of  the  grooi'e  appear* 
as  a  pit  when  the  jaw  is  prtnruded.  Third  doi-!<al  spine  J  a^  long  at« 
lu^ad,  twice  as  long  as  second  anal  spine.  Head  3^;  depth  2|.  U« 
IX,  10;  A.  HI,  7;  scales  4-15-9,  Tip  of  doii>aI  dusky.  W&ft^  Iml 
north  to  Cape  Cod. 
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theliynouyiiiy  uf  t\m  spei'ies  luM: 

( Gtrrmgnta  C*  &  V.  vj ,  454 ;  GUiitlier,  I,  *Mih  iA«tl » v ,  355 ;    fHapkrut  tjula  I'otfiy,  Hyuapsin 
pine.  Cijlirxiii.  iJ^t  in  a  ttiflereut  e>pecle&     TIjp  typt?»  of  BiidttuMtotiiitH  at^ffentrttn  li>  ^  (;. 
»tii  Xc'^v  Jui-^i^y,  tut*  too  youtig  to  he  ctThiiuly  iil«?iitllj»Hl.     NauieroiiH  miiecinitMtM  rol- 
ctod  tiy  «**  tii  North  uud  South  Carolinii  Iw^luug  (4*  ih^rrtn  giita,) 

JPlige  58-t»  After  Get  tea  Jtomonymtui  tend : 

ft  SUvei*y;  back  aiul  Hides  with  C  t4i  8  bluish  verti(!»il  bars^  abottt  H)« 
pmiKl  Hs  the*  jnipil,  these  exteiRliitg  to  opixmtte  lower  part  of  orbit  j 
mxe  bars  formed  ot  coiitlueut  blotches  and  rarely  obsolete;  axil  dark; 
Btm  with  Hotne  daik  ])oiut8«  Body  mther  elongate,  the  back  somewhat 
ftlevttted  an<l  eompivHHed,  the  belly  nearly  straight,  with  an  anjrle  at 
Blie  breii-st.  Teeth  very  «nui1l ;  (ireorbital  and  preoperele  entiiv;  fiir- 
»ijw  oil  top  of  head  for  preiuaxiUary  proee«seh  broad,  Healeles^,  founded 
^diiud.  Dorsal  8piiie«  felender,  flexible,  the  lonj^est  J  head^  half  lon;;er 
lliati  second  anal  t^pine,  P4*ctond  Rlender,  rather  lonp^er  than  head. 
Kaudal  deeply  forked,  u  litth»  loajjer  than  iiend.  Head  3J;  dej)tli  2V|. 
k.  IX,  10;  A.  lU,  7;  scales  5-40-10.  L.  18  inehes.  The  htrgest  of 
bar  *<peeles  of  the  genus.  West  Indies  an<I  both  eoast^i  of  ilexico; 
Dortb  to  Florida  Keys  and  Gulf  of  California. 

I  (MuffiJ  cinirt'u«  Wulinmiii*  Artcdi  PiM'inui  \VJ2^  *J*i^  (jiflfr  Tnrttun  rAtta'tHtf  prltatut 
fcat4.*»by):  Grrrt«  a  prion  V,  &  V,  vl^  4<il,  lK3(l  (u«»f  of  Gilnrbcr):  IHafftentH  a  prion  Pnov* 
Pfti.  rise.  Cub.  Itffig,  321:  Gcrrra  ztbra  MUlIor  A  Troscbel.  Stiliombiiiiri^  HUi.  Biirbu- 
BiH*^  l'^^,  <KllB:  Gcrn-  -'hm  riihtM.iM  ;  <a:i  jiml  Iv,  251-  f^rrr*M  Mfjaamipinnin  Cllinthen 
E  349  iiud  W,  254:) 

I  The  «peeles  of  Oerres  here  iioticetl  may  be  readily  neparated  by  the 
■bllowiniLt  analyni.'^: 

m.  Prf«>j»tirle  wrrato;  jiniil  niyn  III,  H;  tiecomi  j|iml»  and  itilni  donuil  Hf»hie«  luo^? 

■  botly  elevttt»Mi.     ((Jtrr^n,) 

I  b*.  lVi*orbrtal   8(*rriitt«;   farrow    for    prt^umxninry   ertin^MHt^H  •  hroa«l,  ouktHl;    ho4l.Y 

V  (»trif»«Hl ..-*.,,.... ,  ...Prji\nKitl, 

I    hb,   PrcorbitJiJ  etitin^  (Mojarra  1'ol\v)j  fitrrow  for  jiremuxinar;^'  prorrnHJ'H  tiirmtl* 

I  ncjilcd *  body  not  striped - -. OLiHrnohTOM a. 

ma.  Pri^oiwrcJ©  i*ntlrr;  ftual  ruys  III,  7;  dorsal  uud  lumt  eiiihios  coinpumiivcly  low: 

■  bmly  liltlr  clevntcHl.     {tHfiptcrun  Uuutiim.) 

m      cu  Prrmatilljiry  gn»oVL«  ^cuUhI  hi  front,  wuh  a  naki^d  pit  behind. 

■  d,  Dvptb  aUohI  half  length;  tbini  donml  »pine  Uttli*  longer  tlmu  ^oroud  nimt* 

■  HOMONVMUH. 

I  Hd*  Dc'|»rh  aliout  l  Ictngth;  third  ilor«aI  iipine  about  twice  length  of  Mt*«ond 

^^^  noal   -*    .*..-. ...*- *..   .,.,. ....Gt'LA. 

^^B(i*.  I'n*ttia\il]iiry  ^nxtvi*  (*tirindy  nakciL 

^^B       c«   Pft.ntm.xi II iiry  gronvr  broad;    buck  elevated,  the  depth  iiiioiit   i   length; 

^H  iKidy  nUh/aiiit  liam Ct^rRitict;a. 

^^H  cr,  Pit*iiiu]iii1lury  groove  linear;  back  scarccdy  elevated,  tho  depth  ulxuil  ouc- 
^^B^^lMnl  b'Ugth ;   ImhI  j  not  Wm^it ,>..,„>, , . .  llAititxoiTLim. 
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Tlio  character  of  *Mower  pharyngeals  united*'  has  littlt!  iiuportai: 
jii  tliiiS  group*  in  Gerrca  plumieri^  as  iu  nearly  al]  llie  spec  tea  exaniia 
by  UB,  the  bonee  are  not  at  all  eo-o»8ifieil,  althongh  very  dom  togeU^__-. 

Page  586.  " IHtrefna  molaeeum^  Button,  from  Kew  Zealand,  i«  a  So^: 
broid  flsb,  and  not  an  Embiotocoid. 

Page  51*0.  The  genus  Holeonotus  Agamiz  should  bo  recogrii7*Mi        yj^. 
those  species  of  Aniphistichus  which  have  the  lower  lip  without  (tv\%.  ^/^^ 
and  Brachyiatius  Gill  for  those  of  Micrometrus^  which  have  the  frei^fj^, 
No*  930  should  stand  us — 
9a0.  II*  ar^entcns  (GiUboim)  J.  &.  G, 

Page  600.  Instead  of  Tautoga  read: 

(Lftc€p5de,  Hist.  Nat.  Poib!^.  ji,  523,  leOO:  type  Labraa  hiatula  lj.=Biatula  frankni 
LftC.)    (Latin,  hiatus^  a  gap.) 

Instead  of  Tautoga  onitis  I'ead : 
91*1.  If.  onltis  (L.)  J.  <&  G, 

Page  (>0(L  Add  to  tlie  svnouymy  of  II*  onitls — 

(Labnis  hiattilu  L.  8.v»r.  Sut,:  Lahrtin  hiatuta  GmoJin,  Syst.  Nai.  I2l?7,  l7hH;  Hialuia 
tjitrdettiatta  Lac<^pode,  HisL  Nat.  Poiess.  ii.yC>23|  18(X);  the  geniiit  nntl  MtK'VH'H«  UhmhI  **t»» 
api^i'iitjtju  ot  TciK^Oj^  which  bad  lU  hoiuo  way  Io»t  the  anal  fin;  Ihia  sprcim»m  i»t*tm 
to  liavii  Ut^en  sent  from  Charles! cm  by  Dr.  Gardeu  to  Liniiwaa.  If  MkrupUrnn  aiul 
i>tlif  r  ^L'lu'rii^  uaiuPH,  baneil  un  iiliuoruiMl  <ir  miitilut<?d  ^peciuii^ntH  he  adopUMl^  we  ruuat 
Hubstitiity  Uiatuia  for  TatiH»tia,) 

Page  602.  Instead  ofa^^  ^t«.,  read: 
fc  31§  (^),-THOCIIOCOPUSI  GUritli<»r. 

(GflDtber,  Cat.  Fissh.  Htir.  Miis.  iv,  100,  l^rri:  ty|>6  ri'firV««'o/;iiJi  o/«Tc«fam  Gthr.) 
This  group  is  distinguished  from  Ilarpe  by  the  smaller  scateji  (Lat.  L 
45  to  65),  which  sciircely  encroach  ou  the  bases  of  the  Huft.  doi*{4al  and 
anal  Iu  tlii^  preseiir  classification  of  the  iMbridUe^  this  gmtip  may  k* 
recognized  us  a  distinct  genus,  although  differing  from  Unrptt  in  tiore 
spect  of  iTniKHtaiiee.  Hpecies  few-  (r/^"/"C,  a  ruruiingf  ^tti^nj,  oar.) 
d4«l»  T*  piilehcr  (Ayi'es)  Oartaau. 

Page  6(1*3.  For  FhtiifgloHHnH  (pmidisquamiH  and  P.  humeraliti  read: 
fllY  (HIS),  P.  bi% itlatuii  (Hlocli)  Gthr. 

This  species  seems  to  be  widely  distrilmted,  and  varies  eonsiileriif'l^ 

with  age  and  sex.     The  fulhtwing  is  a  description  of  the  young  {*yth^n 

alhi%  supposed  by  us  at  th st  to  belong  to  a  diOerent  species: 

■  Olive-brown;  a  greenish  stripe  along  side  of  back;  fi  dark'brotrii 

Ptateral  band  from  gill-opeuing  to  middle  of  etiudal,  on  level  of  eye;  tt 
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^bronze  stripe  fi-om  pectoral  backward;  each  ftcale  o!*  «ideis  with  a 

t*nif^h'l»lue  crescent;  Rides  of  head  tiraoge;  a  bine  VFavy  stripe  below 

re,  turning  downwaid  on  mibopercle;   opercle  with  an  indigo  spot, 

»rderc^d  by  bluish  and  yellow;  tipnf  opercle  yellow,  the  color  bounded 

a  Idiie  <'Khaped  Une;  lower  jaw  with  bands  of  orang^e  and  whitifiU; 

btiiall  inky  t<|)(>f  at  base  of  last  ray  of  soft  dorsal;  dornal  eherryied, 

Ith  tnmslueent  bands;  caudal  reddiBh;   anal  banded  with  red  and 

ili$;  pet^torals  yellowish;  ventxals  white.     Body  slender;  suont  not 

»XT,'^harp;  posterior  canine  8n»a1K     Dorsal  spines  low,  still'  and  pun- 

Mit;  caudal  nhort,  obliquely  truncate.     Head  3^;  depth  4  (4g  in  total), 

IX,  11;  A.  111/12;  scales  1J-2G-8.    L.  3§  inches.     Pensaeola  Bay. 

Old  specimens,  (Charleston,  8.  U.)  are  deeper  bodied  and  ha%*e  the 

iiteriur  part  of  the  candal,  especially  the  anj^^les,  bhick  or  darkblue, 

basal  part  of  the  thi  with  concentric,  convex,  broad  streaks  of  or- 

ige,  Willi  narrower  bluish  inters|>ac<ss;  the  dorsal  is  larj?ely  orange^ 

ilh  a  median  blackish  or  brown  band,  which  is  often  obsolete,  its  base 

llh  c]*iuisou  spots;  anal  with  a  crimson  band  and  sotne  Vihiish  strruks. 

Mack  sjK^t  at  base  of  last  dorsal  ray  disaiipearinj^  with  a*je.     Females 

Mlh  the  dark  lateral  band  less  distinct,  the  cohirs  duller,  the  dark 

t>nia1  l>and  more  distinct  thnn  in  the  males.     Ilead  3g;  depth  3,  in 

thib.     Xortli  Carolina  to  Surinam. 

To  the  synonymy  add: 

(Ubrwi  hittttatan  Blot'h,  IcbthyoL  tuf.  284.  f.  I;  JuUb  pAitiaculu^  C.  A  \\  xiii,  'Ml; 
tttt»iii*r.  iv,  nU;  St<*iii<lttt'U«t»r,  Iclitliyol.  Notiit.  \i,  49,  1^07:  VlaUjglmnun  Jim  rutin  ^{i\, 
OUb.  Pmc   l^  H.  Niif*  Mua.  iH'iiii^  *i87:    Piat^gfoH^un  graHdhqttamiM  atiil  UnmrratiM^ 
►  wurk,  p.  mX) 

10  (6).  P.  cniidaliti  (Puey)  Gthr. 

I  Olivaceous;   a  hjw  of  sky-blue  snots  on  each  aide  of  back;  a  broad 

of  orange,  intermingled  with  violet  ^pots,  extending  ah*n*5  sides, 

t  consjaeuous  anteriorly;  below  this  a  baud  of  pale  violet,  beeuiuiui: 

:»iitrriorly  spots  of  decj   violet;  still  lower  a  deep  yellow  band  biiund 

tbe  white  of  the  belly;   preorbital  and  suborbital  scarlet,  with  3 

jlue  stripes,  marked  with  cherry-re<l;  cheeks  below  yellovvisii;  i»i>ijr' 

bn^ht  red,  with  3  oblique  vjolet  stripes,  the  upper  forming  behind 

I  aiu  obliijue  blotch,  in  the  middle  of  which  is  a  round  ink  like  spot; 

apeixjular  spot;  dorsal  iiran*;e,  lite  soft  part  with  3  rows  of  violet 

»ti*;  caudal  orauji^e  and  blue,  the  tormer  color  arranged  in  1  h»ngi* 

liiirti,  2  marginal,  and  2  converginjj  bands,  whi^rU  are  joined  by  re- 

isolations  around  bluish  spots;  anul  with  a  basal  row  of  orange  spots, 

beti  blue  spot,H,  then  a  yellow  band,  then  blue,  then  finally  edged  with 
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rit»  nearly  plain;  faint  wbitmh  streaks  along  the  row^  of  scales  on 
laidej^.  Teeth  rutlierdi^tinet;  caudal  einarginate,  the  outer  angles 
klueed;  ebeeks  with  abont  three  scales.  Head  3J;  depths.  West 
ItuK*  narth  to  Garden  Key,  Florida.  | 

ko«y,  Mmi.  L  i»ba,  it,  2ii!i,  IH<K);  Pcwy,  8>ti.  Vim.\  CuIk  33«.>  I 

■  (rf).  »•  raillanfi  C  &  V.— S/miwW*  forjfi/. 

heddihh  olive:  loner  |>art!»  and  anal  rot^e colored ;  dort^d  tin  and 
ker  |»artj<  marbted  wirh  bmwninh;  caudal  mth  irre^rnlar  dark  ero««» 
pds,  ittduding  whitish  npots,  and  with  a  narrow  whitmh  ed^^e;  anal 
p  four  obliqut*  dark  8i>ot8;  root  of  the  pectoral  blackiKh;  a  li;:hl 
pd  aero89  chin.  8riuut  not  twice  length  of  eye.  Caudal  truncate, 
I  outer  ravs  slightly  iiroduccnl  in  the  a<lult,  rounded  in  young. 
Mil  Very  diKtiDtit;  youn^  with  t>ointed  teeth  diivcted  outward  around 
I  jaw.  roar  e^cale^  ou  eheek,  L.  8  ini:heK.  {OUnthffr).  Florida  to 
pil. 
Cur.  A  Val,  xiv,  *iOti;  GUutht  r  tv,  JLl ;  Gooclr,  Hull,  IT.  8.  SuU  Miiji«  v/^*)  I 

PA){e  ii(H  A  fitH*  Ihrom  cyanoguttafu^  mk\: 

b  (^)<  H«  |iit%  oiiii€*ruN  Ouritmu,  1 

bark  brnwut  tieckeil  with  pale;  4  to  <»  oecHated,  veitically-eatpanded 

Itdt^HpoLs  rai  isitU*  bi^hnv  donsal  fin;   an  oeelhited  bUifk  j\pot  on  base 

Ibiil  abov«  lateral  line;  side  with  10  or  VJ  faint  dark  ero»sdiantls. 

mA  b8  deep  aa  Unii*.     Eye  large^  wider  than  preorbitak  ir.s  front  lm> 

h  lip  of  maxillary;  5  row8  of  scales  on  trha^k.     Fifth  dorsiil  K[une 

Hieist;  44oft  dorsal  and  ainil  reaching  raudal;  pectorals  to  vetit.    Head 

I  depth  24,     l>,  VVI    lj;  A.  V,  8;   seale8  4-32-12.     Monclova,  Coa 

lla,    {Oar  man,) 

bttnnaiL,  Bait  Mu8i..Ci>mp.  ZooL  1881,  m.)  | 

nge  010.  U  U  prtibahly  better  to  recognize  the  genus  325  {//),  Gl^* 
wmlon  LuCm  distinguished  fi"oni  Pomaecntru*  by  its  notched  teeth* 
p*  Kpceies  may  stand  as — 

b*  G«  dccllviflrouA  (r.in)Gtiir 

mftM^ifttadu^  tfrvlirirronn  and  E.  conoalor  GUU  Froc  Ac.  N)it.  8cK  PhtU*  ]HGil«  37: 
L'^^^^iiititii  anuiogu*  Gtll,  I'roc.  Ac;.  Nut.  ScL  PhtU.  \m\,  !220;  Giluibui'*  lv«  3^0 

Page  IHL  Chrumin  pumiipintuK  belongs  lo  the  snbgi^nns  Fumuria 
fy  (Xeitioruis  rnba,  il,  VJo:  type  Fttrvnria  ptnicta  Foev  =-  .l/^rrjua 
|iper)^dbtingnish(Ml  from  Chromitt  proper  by  the  more  elongate  IwHly, 
I  OIOW^  deeply  forked  caudal^  and  by  the  preweuee  of  l^dornal  sjnne^. 


r^ 
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Soft  dorsal  and  atial  anjcrular  bebind.     D.  XI It,  10;  A*  III, 
ilt'y*€-42-17,     (Q^Jnther.)    West  Iu<li*^s.  tHuth  to  Flornlii  Keys. 
KaI.;  GUntbtir,  ii,  12.) 

'  W  016.  After  Pomaeanthm  eHiarU  add: 
|>  P«  trirolor  (Ulocb)  J.  &  G,—Blnck  AngcL 

indal  tin,  anterior  part  of  trunk,  and  rnari^ins  of  soft  dorsal 
yellow;  re8t  of  bo<ly  black.      Preopereiilar  spine  grooved, 
lig  to  posterior  margin  of  opercle*     Boft  dorsal,  aual,  aud  ui»per 
caudiil,  moderately  produced,     D.  XIV,  19 j  A.  Ill,  IS;  Bcalea 
♦^-35.    (Giinther,)    West  Indies,  nortU  t-o  Florida  Keys. 

trwuhr  Blf)«li,  Ichtlu  xii,  1797,  Uf.  4^5:  nolacanthiM  tricolor  C.  ^  \\  vu, 
'ptar.anth»»  irtrohr  Glint bt*r,  it»  49.) 

'»ig«*  017.  After  Acanth'urm  chirnrgun  add: 
•    h).  A  itigririiiiii  (L.)  Btoch. 

ItK$ftly  related  to  Aeanthurm  chtrurgm^  differing  in  the  longer  suout, 
IH  more  eonvex  in  its  n}>i>er  |»ortion.    Caudal  IrianKnlar,  s«'arcely 
re  behind;  vertical  bands  on  the  side  very  narrow,  uHually  dis- 
ing  after  ileath;  fins  without  oblique  8tripe«*    (Po^y-)    West  In* 
cii»ioually  northward  (said  to  have  been  onee  taken  at  New 

don  ni(iricanii  Linn.  Sjst.  Nnl.:  Amnthurun  pkUMomuM  Cuw  4c  VtiK  x»  176. 
ITt  1835:  Jcanthuru^  phMfoiomua  Poey^  AnJtl.  Soc.  Eap.  Hbt.  Kftt.  li;^,  'UCk) 

jte).  A*  trti€ta«  Poej. 

>ii<itingui!^hed  most  readily  by  the  length  of  the  eandal  lobe«,  especi- 

the  uppen  whidi  is  notably  longer  than  the  lower,  its  tip  ending 

[n  whitish  thread;  anterior  i>rolile  moderately  enrved.     Dorsal  with 

it  oblique  .streaks.     Hody  usually  without  dark  streaks.     West  In- 

and  both  coasts  of  Me  iico,  occasional  northward. 

]^A€anihuruM  chimrffu*  C.  A.  V.  x,  108  (not  Chttodon  ekirurffua  BltKjh);  Pocy,  M«?m, 
a,  2<^,  181*0;  Poey,  Annl.  Soc.  Esp.  Hist.  Nat.  IH^O,  *i4(i.) 

[Page  628.  Astroscopm  ygrmeum  and  -1-  anaplm  are  very  closely  re- 

The  following  distinetive  characters  may  be  found  useful: 

[n  A*  anoplm  the  pale  8]>ots  are  niuch  smaller^  less  sharply  defined, 

kd  occupy  a  st nailer  ai-ea  than  in  vl.  ^(jrwcum;  tlie  lower  part  of  head 

iwo  black  blot/ches  Ln  both  species;  the  second  dorsal,  anal,  and 

^titrals  are  nearly  or  quite  plain.    The  naked  area  behind  each  eye  is^ 

/t.  an4}pluH^  lunate,  \X%  length  barely  twice  that  of  the  snout;  the  bony 

'-Hhaped  plate  is  short  and  broad,  eonciive  on  the  rniMlian  line,  and 

rked  for  about  half  its  length,  the  posterior  undi\id)ed  portion  broadei' 


■  i.i .  •r  .  -^-  I  •!  -  -.'ij*^  irp»s  •tif  in-r-ipm  )iir  ir-j* -iL^^ner  th«  ikr 
.-.  •"  •■■  -  .-r  ---t.:  VI  :^  rr^Wikr^  It.  En  J-  ■^•/n*--•'l•  tbe- niiknl  aivi  J 
-.';  -.:  '..I.  •  -  J-' "::^:i '■•r--:xii.  iud  iii«»iir  4  nmt->  Ti»f  j*5:rili"fTL«r!iB«n; 
-  .^  Y  •  .  '-i-^i  :■  :  -■.•  r*  "iian  liair*  r:s  .e!i:r'h.  r>  laicrndtti  }nirt  hm^ 
-...1    -T.  -  i-      :.•  *•  -r  ■/:»•!-  imL  :iiir  .Mini*av.^:  -iif    t:-'_i€lAl  pkiir  i*  me 

?'.m::--   •III    '    —^'PL-TH' •«->."  ATHIIiJ:. 

!:•  •-       " .  -Tij  •"»r  *'i»ir- j.s"-.  !i«'v.  iiiiiiienri-!'"   -i n i  .  •"■*-^'-r-*i- rt'Vf iv»i  r/h 

/•..";'..;._■    '.'»>'♦-  to  •h«=-  il'ir*.!!  In.     rL^*;ui  !:ir'^»-.  ■:  i.i-i.  :ir  .sLT'-riori^p*' 
«;-»■=:--:•-     M^>Qth  r#^nm'D.iI.  hi»rz<»iiral.  .r*  -ier:   l-.:  .  12y  v^rv  iii«lr.TL'' 

•f.T  r.^-ij*!:  •rififilt-rriHriral  :niix:ll.iry  ^.n"<*enr;  "cva: -ilLir!^>  j«ro!T.Hii!r; 
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I'-.-.  -..".;  r.i-iii.*- prf-'»*-ii*.  triK  rak-r^  r:i.raer  :«^(-^;  jiil'*  4.  a  ?»liT  tirliiwi 
•f;*-  Si.r-..:  i^'.il  :.'ifrriii»ranr-»  unireii.  'r*^  rr'^av  *!:-  :<iiaiix>.  DmnrL**' 
*•-.';--  ■'.  ,\.r  ''.I'M-r  T.r>-*»-\'  X  *  ""  «  r«-  ■■  ■» -i,  I*":^.4!  r.!:  ' '■..J.«'- 
;*.:.^"  J  ■  ;.-.  ■I'lTor:;"  .i.  •.'•':•'  .il  *  ■.i''.  i..-  —  :»- .  ■."'.'  :.''i:".Ji^  .*!»  ajl-.i:*  ' 
.?ij  '1 . .;■■  ii.r.n.rl  ir»::{i-i.  "■•:[*  :i.'-v  '■♦-.ir  -■•  ".1*  ■;•  :it"  .•■  r>-^.':iii'I. ii. •»•■■■ '■■ 
<  l;r:«.i'     il.";j:j:»-*.        Trn,  ^/nt^hr ,  :.»-:■:>  ''i   ..*'.•;    J' .">  I.iiiu'hi;.  :■■ -■'»• 

*»     Ml         ..     ■■;     t."«:' r.i •'■!■•:._••:.    T".'-  I "'     ■•"•■:      «iNv7!!i:'   =• 

»«<•    '  -«:\ATHVPOP?i  •«  i: 

<;ill     I'f..  .    \«  .    \.i-.   -.  ..    !■■:.   ....    l-i.-J.  -JU:    ••.:■.";.-•    .      -.1.  .r/.  p.i.»/'   ■ V" 

'V\\\-   i:»-Mil>   i[irlii«I«"»   ill  DM-  Opixthnijnnrhidtl    III  wliirli  I  hi*  nM\;li.i''  ' 
of  iii«tl!iirti  l«ii;zili  ;iim1  triJiiratt-  ln-liiinl.       j-.-i-  r.  jaw:     -4...  )iti«'w:  ■'■ 

077  1/';.  <■•  iii»Kiiio.«»ii«»  r>M  \   (;i]i. 

'I^rivisli  olive,  with  7  iiTr;Lriil:»r  X-^J»*»1»<*<^  burs  of  clarkeM'veiy 
inch  niiJil)li*(l  and  vario'^atCMl:  fins  nil    similarly  marked,  tbf 
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^mntruls  dimky,  tbo  dorsal  with  a  (Jiisky  blotc^b  in  front.  Bmly  nKvtlor- 
^■tt.'ly  cottiprcssed ;  head  not  very  large;  ^iiaxilUiry  truncate  behind,  ex- 
Hbnditig  behind  eye  for  a  distance  about  %  diameter  of  ej^e,  itti  len^tth  1^ 
Wft  head;  ey<3  •%  in  head.  Teeth  coiiksal,  curved,  well  8epurjited,  mostly 
I     in  a  Bin|!:1e  sene^^i.      No  teeth  on  voiner.      Fins  miidenite;  dorsal  eoTi* 

anucKig,  its  spines  blender;  caudal  short,  its  length  %  head.  Head  3J; 
Di>tb  li,     D.  Vril,  17;  A.  II,  13;  Lat.  L  65.     Cuba,  north  to  Gnrdeu 

Key,  Florida. 

^{OjftmhmmilhHH  mt!x\tlMH9  Po^y,  Mem.  Cuba,  ii,  2H6,  IHHO;  Poe>%  8yij.  Piar.  Cub.  100, ) 

aaS  («0— OPISTHOGNATHUS  Cuvior. 
Jmirr,  K»'^iiii  Auiiii.  I'll.  !i,  1829:   tv'j»e  OpiAtfuKjruithm  Monmrntii  Cnv. ) 

Maxillary  prol<»nged  backward  in  a  long^  tlexible  lamina,  which  some- 
lines  reaches  base  of  pectoral.  Characters  of  the  geuu8  otherwise  in- 
cluded almve.     (dzttrOri y  Iw'himl ;  pa/?oc,jaw.) 

I     MY  (c).  0«  srapliiiiruiR  Goock  <&  Fkmn, 

(Grayish  olive,  much  variegat<^d  with  whitish  and  dark  olive  ;  about 
irregular  dusky  bands  on  the  body,  which  extend  on  the  dorsal  tin; 
Fhiciah  markings  on  body  forming  roundish  spots,  surrounded  by 
pticulations  of  grayisli  olive;  iHud  marbledj  it«  posterior  piirt,  ru* 
rell  as  the  sides  of  the  back  anel  pectoral  base,  with  small  blackish 
ots;  membrane  lining  the  inside  of  the  maxillary  wilh  2  curved  inky- 
black  bands  on  a  white  ground ^  angle  of  mouth  with  a  black  spot: 
lining  of  opercle  black;  tins  all  variegated  like  the  body*  Body  mod- 
erately elongate,  somewhat  compressed.  Head  blunt  anteriorl\  ;  sntMit 
very  sliort,  about  as  long  as  papil;  eye  large,  4  in  hi*ad;  maxillary 
reaching  slightly  past  edge  of  preopercle,  but  not  to  end  oi^  head,  its 
length  contained  3'J  timers  in  length  of  iMJdy;  Teeth  rather  strtaig,  wide- 
set,  forming  2  distinct  series,  directed  backward,  especially  in  tlie  ui>per 
jaw;  lateral  teeth  of  lower  Jaw  largest;  a  single  vomerine  h»oth.  Gill 
rakers  long  and  slender,  nearly  20  lielow  angle.  Scales  very  small. 
Doi'Ral  0D  low,  continuous,  the  soft  rays  but  littU*  higher  than  the 
s|iineH,  which  are  slender  and  flexible,  the  longest  3.\  in  head.  Caudal 
jihort,  rnnniled,  its  length  5;i  in  body.  Anal  similar  to  soft  dorsah 
ii*ectoral  half  as  loug  as  head.  Depth  5.  D.  XI,  1(>;  A.  bS;  P.  17; 
Hbt.  1.  lOti.  Florida  Keys, 
^bjUotnlc  ^  Bean,  Proc.  U«  8.  Kat.  Mun.  lS8a,  U7.) 

^77  {iiy  a.  lonchurits  J.  ^  H, 

Olivaeeons;  margin  of  ui^pcr  lip  with  a  narmw  black  stripe;  caudal 
itli  A  dusky  bars;  eolor  ol'  rest  of  body  ttearly  uniform.     Uead  imt  very 


^ 


P.^C)p  'Wt.   :n    it-r.    imi^r  j;.  lifter  rbe  -rnrd  -^*«t»*."  u 

aw.- 

PtSf^  HC^2.  DtiTTmirator  -iiteatwf  in  ;ftppanfiiicl]r  uinniriu  ' 
ati'M,    wd  :nar    li^  <«npprPS!<«*fL     The  z^niu  /Mrm'nm>r 
znisht^i  HT^m  Elrntrtt  ^y  -he  nnmemiLH  loiur.  Iami41ifbnn  j 
'h«*  nsirmw  InirMr  phskryni^ettl  hmaesi.    In  PliTjpiim.  '/wtMi 
"X^  i)on«>9  ire  bmiwiKr.  uiil  ^chonr  Appeada^eia. 

S41  A  .-ciruir»  Bw«iEs. 

ftVr»|r^r   IV«^m^.  411     -^n**  Elmtn*  nuf^C^.  Jt  *T,  =  P«raimymmm  BL 

Thi«4  j^niiM  is  «iiHrin;rniHheil  ftnin  Eleotris  by  die  prese 

hnok-lik^  <pin«».  'iir^*r«>fl  <lown\raitlM  and  for^aniik  may 

f  li#>  prAAp^r«^l4>r.    G:iI-op«»nin^  extended  forwaEd&    T««cj 

r*)^^  r;«rh«^  nam«n*ivi.^  in  braekwh  and  fresh  watiets  of  tra 

yf^rn^  of  fn/lian  /wnijin- 

tPnW  oWvikCjpuffnA:  ^vi>ry where  dnsced  with  dark  poiiifii: 
with  jf$ftl^;  a  hla^k  .streak  from  eye  to  npper  edge  of  | 
M;i/;kifih  Afifit.  ahr^re  ba^e  of  pectoraL  Form  of  Jilflofrw  j 
illary  r#;a/^binK  middle  of  eye,  2}  m  head;  teeth  of  the  : 
#Ta/;h  jaw  iskfff^itft.    HoilfA  larger  than  in  other  Mpeciea 

If#.»f1   ;«!    /IftTith    Tf^.      T).  Vr.  0-    A.  8t    f^r.   I.   4M       Snni 
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>rofc«sor  Gill  informs  us  that  one  of  tlie  species  of  Oohius  described 
LGirard  from  Texas  i»,  however,  undoabt^dly  a  true  Evoriliodm*    As 
|irf  the»e  Bpecie»^  except  G.  wUrdemanni,  have  now  lieen  accounted 
the  latter  species  may  be  ^irovisionally  referred  to  Emrthodu9, 

Page  633.  Ko.  1>83,  Mtetenogobius  Jyrictm  is  a  marine  species,  found 
the  coast  of  Texas,  The  genus  Euctemgobiu^  intergrades  with 
c  and  can  hardly  be  retained* 


J,  After  Qabim  ItfHcm  add: 

19.  enrflpomns  J.  &  G. 
olivfictHms^  mottled  with  darker  above;  a  series  of  4  obscure  oblong 
dark  b]ot<*hes  along  niidiUe  of  sides;  a  dark  spot  at  base  of  caudal; 
each  side  of  nape  with  an  intense  blue-black  spot  larger  than  eye ;  an 
obscure  dusky  streak  from  eye  forward  to  mouth.  Both  dorsals  trans- 
lucent, with  series  of  bright  reddish  brown  spots  as  large  as  pnpil; 
upper  lobe  of  caudal  light  reddish,  the  lower  blue  black ;  anal  and  von- 
trals  dusky  bluish ;  pectorals  slightly  dusky^  with  a  narrow  bright 
pinkish  border  behind*  Body  very  elongate ;  head  compressed;  cheeks 
Ijigh  and  vertical ;  snont  very  short,  vertically  rounded.  Mouth  nearly 
Jtortzantal,  large,  the  maxillary  nearly  half  head,  reaching  about  t<i 
fkterior  margin  of  orbit;  upper  jaw  with  an  outer  series  of  strong 
Mrved  canines,  the  inner  series  and  those  in  lower  jaw  small.  Inter- 
orbital  width  about  equaUug  pupil;  eye  about  ^  head;  gill  opening  2J 
mhead;  the  isthmus  wide.  Dorsal  spines  not  filameutous;  soft  dorsal 
Btt  anal  high,  reaching  caudal  when  depressed;  caudal  lanceolate,  the 
tniildle  rays  produced,  2§  in  length.    Pectoral  mys  not  silk  like.    Bod^ 

Kercd  with  small  ctenoid  scales,  much  reduced  anteriorly;  head,  ante- 
sal  i*egiou,  and  breast  naked.     9  with  smaller  niouth  and  no  red  on 
Ins.     Charleston,  S.  C. 

Jordam  A  OiHwrt,  Proc.  tJ.  8.  Nat.  Mue.  1882.) 

i^ige  034.  Gobim  caraUnenMu  Gill  is  indistinguishable  from  Gobiuu  \ 
^raior^  and  may  be  suppressed.     Gabim  mapo  Poey  (Mem.  Cuba,  ii^ 
),  seems  to  be  the  same  species. 

*age  634,  Gobtus  gulosus  Grd.  is  a  species  of  Lepidogobim^  and  should 
[transferreil  to  page  038,  atter  L.  newberriL    It  Doay  be  thus  defined; 

(b),  Ota.  E*.  i^ulosus  (Grd.)  J.  Sl  O. 
Aght  olive,  with  sharply  defined  markings  of  dark  brown;  those  on 
head  mo**tly  longitudinal  streaks;  those  on  the  body  Ibrming  darkj 
BulL  Kat.  Mas.  No.  10 CO 
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cross-bars  and  blotches;  fins  mostly  spotted  or  barred.  Bodj  elongate. 
Head  lor^fe,  low,  not  very  blunt  Mouth  lar^e,  very  oblique,  tbo  niau- 
dible  strongly  projecting;  tbe  maxillary  extending  to  below  uiiddh^  of 
pupil,  2  in  head.  Teeth  in  few  series,  those  of  the  outer  row  wry 
long,  slender,  and  curved.  Scales  small,  cycloid,  irnbed«led*  Head 
and  nape  scaleless.  Dorsal  spines  slender,  the  longest  somewhat  flla- 
men  tons;  caudal  long;  upper  pectoral  rays  not  silk  like;  veu  train  111* 
serted  directly  below  pectorals.  Head  3J;  depth  5.  D.  VI-15;  A.  W; 
Lat.  1.  42,  L,  3  inches.  Plorida  to  Texas, 
(GolfiHd  fjnlmuii  Grd.  U.  S,  Mox,  Boami,  Siirv,  Ithth.  l«jJ#,  26.) 

Page  635.  Before  GoMus  glaucofrtxnum  insert — 
1I8T  ih).  0«  l»oleosoma  J.  ^  6. 

Pale  olivaceous,  mottled  with  darker;  male  with  a  black  humeiwb 
spot;  tins  barred,  their  edges  tinged  with  orange.  Foririi  size,  aod 
coloration  of  Boleommd  olmstedi.  Head  not  verj'  blunt.  3fouth  moil- 
eratejionzontalj  the  lower  jaw  included;  the  maxillary  reaching  uemiy 
to  middle  of  eye.  Teeth  small,  slender,  in  narrow  bands,  the  oater 
somewhat  larger.  Scales  moderate,  ctenoid.  Dorsal  spines  not  ftls^- 
meiitons;  caudal  pt>inted,  slightly  longer  than  head;  upper  ray«  of 
pectorals  not  silk  like.  Head  4;  depth  4 J.  D.  VI«12;  A.  T,  11;  Ut 
1.  33,    L,  2  inches,     Pensacola,  Fla, 

(Jordan  &  Gilbert,  Pruc.  U.  8.  Nat.  Mu8.  1882,  *295.) 

1I§T  (t)a  O*  wtsffmaf urus  Gfiode  &  Beiiii, 

Li^rlit  olive,  sides  marble<I  with  whitish;  a  dusky  spot  on  open^le  ai 
one  below  iye;  sides  with  5  dusky  blotches  along  median  line,  th©  bi«t 
one  a  round  black  ^potat  base  of  caudal;  vertical  fins  with  wavy  black- 
ish bars;  paired  fins  plain.  Form  of  G,  boUomma;  head  not  very  blnnt; 
snout  little  shorter  than  eye;  lower  jaw  not  shorter  than  upper,  3!ax- 
ilhiry  exteniling  to  below  middle  of  eye,  2jj  in  head.  Teeth  stroD|;, 
curved,  those  of  the  upper  jaw  in  a  narrowband,  two  of  the  teeth  some- 
what canine  like;  lower  teeth  large,  in  a  single  irregular  series,  Scales 
Jarge,  those  on  the  nape  reduced,  all  ctenoid.  Dor'sal  spines  slender; 
fins  not  elevated  ;  caudal  as  long  as  head  ;  upper  rays  of  pectoral  not 
silk-like.  Head  4;  depth  G,  D.  VI-12j  A,  12;  Lat.  L  30.  L.  2  iueh|^ 
West  coast  of  Florida. 

(GooUe  &  Bean,  Pro©.  U.  8,  Nat.  Miw.  1882, 418.) 

991^  W.  0«  tliellOisi  Bean. 

Olivaceous;  scales  edged  with  dusky;  top  of  spinous  dorsal  bhii?k; 
second  dorsal  and  caudal  spotted  with  dark;  ventrals  black.    Bodj 
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^B^om|>ressed,  Snout  obtuse,  about  as  long  as  eye;  maxillary 
PKlhiug  front  of  pupil;  lower  jaw  slightly  projeciing;  t^eth  slender, 
ui  j»everal  series,  tli©  outer  enlarged.  Lost  rays  of  si»ft  dorsal  nearly 
^bong  ais  head;  candal  couvex,  nearly  as  long  a^  head;  pectoral  an 
jragf  as  hearl,  none  of  its  rays  sitk-like.  Scales  large;  head  naked, 
gead  35};  depth  4^.  D,  VI-U;  A.  12;  scales  2*^1(»,  L,  4^  inrhrK. 
WmBt  of  Biitit^h  Columbia.    (Bean,) 

\TB»mn,  Proo.  U.  8.  Nut.  Mu&.  Iti8l,  469.) 

I  Page  636.  After  Gabkmellus  ocmniaus  add: 

Brown;  head  with  4  vertical  broad  black  band»;  3  on  the  cheek,  1 
pn  the  opercle;  body  with  10  narrow  vertical  yellow  bars;  pectorals  and 
baudal  with  cross-rows  of  brown  s|>ots;  ventrals  yellow,  with  black 
Mgtngs;  a  small  black  shoulder  spot*  Profile  bluntly  decurved;  max- 
Diary  reaching  past  middle  of  orbit*  Teeth  slender,  in  bands,  the  outer 
row  enlarged.  Pectoral  as  long  as  head;  caudal  pointed,  half  as  long 
|8  body.  Scales  ciliated.  Head  4;  depth  4J.  D.  Vl-12;  A*  13;  LaU 
l^    (Poe^,)    Southern  Florida  {Bean)  to  Cuba. 

r  (SmaragdM  9tiffmatieu§  PiK>y,  Mcmoriaa  Cuba,  U,  2dl,  1860;  Poey,  Syn.  Pim.  CnK 
KM.) 

I  Xhe  sdales  in  Gobionellus  oceanicus  vary  considerably.    Lat  1. 60  to  80. 

Page  037,  After  Lep^idogobhts  (fuloituji  add; 
99^  (r).  L.  Itiulusiiinus  Jur.  Jk  Gilb. 

I  Botly  translucent,  very  thickly  covered  with  very  minute,  shining- 
kreca  dots,  least  numerous  on  tall ;  three  conspicuous  translucent  bars, 
prider  than  the  interspaces,  crossing  sides  immediately  behind  head; 
[two  uarix>w  bnlliuntly -green  lines  running  ol»liquely  across  cheeks; 
Uorsals  whitisb,  with  two  or  three  leogthwise  series  of  large  n^ddisb- 
prown  spots;  spinous  dorsal  blackish  at  base;  anal  whitish  at  base, 
ihe  anterior  rays  tipped  with  brilliant  white,  the  greater  i>ortion  of  fin, 
ks  well  as  lower  jiart  of  caudal  fin,  blackish ;  upper  caudal  rays  marked 
pith  red;  ventrals  light  buff;  pect^>rals  translucent.  Body  elongate, 
pack  compressed;  caudal  peduncle  very  narrow  and  short ;  head  com- 
kiresHed,  much  higher  than  wide,  with  very  short,  acute  snout;  mouth 
lenuinal,  wide  and  oblique;  the  jaws  equal;  maxillary  reaching  %'ertical 
■rum  middle  of  orbit,  half  length  of  head.  Teeth  apparently  in  a  very^ 
narrow  band,  behind  an  out^r  aeries  of  strong  conical  teeth  (the  inner 
Land  cannot  be  certainly  verifie*!  in  our  specimens).    Eyes  high,  sepa- 
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rated  by  a  very  narrow  iDterorbital  space.  Dorsal  spines  slender,  Ui« 
tilth  sligbtly  produeed,  reat^hing  base  of  third  soft  my  when  deprets^ed, 
Liist  rays  of  dorsal  and  anal  reacliiag  slightly  past  ba»e  of  caadaU 
Caudal  laoceolate,  the  middle  rays  produced,  2§  in  body.  Upper  pec- 
toral niys  not  silk-like.  Ventral  longer  than  head,  reaching  beyond 
front  of  anal.  Body  covered  with  Tcry  stnall  cycloid  scales,  which  ans 
readily  deciduous;  head  naked.  HeiMl  3^;  depth  43*  D»  YII-10;  A. 
lo.  L.  I^  inches.  Charleston  Harbor.  This  species  is  closely  allied 
to  L,  etnblematictts  Jor.  &  Gilb.,  from  Panama. 
(Jordan  &  Gilbert,  Proo.  U*  S.  Nat.  Mus.  IBt^.) 

Page  638.  Instead  of  QobioHoma  alepidotum  read : 
»93,  0. 1>o»ei  (Lac.)  J.  A:  G. 
To  the  synonomy  add: 

(  GMm9  hoM  I^c^fM^de,  Hist.  Nat.  PoIk.  ii,  555,  tSOO.  The  name  alcpidohit  wm  giTio 
by  Scboeider  in  ItiOl  as  ft  aabdtitttte  for  this  peraooal  iiatti<». ) 

Page  638.  Gohiosama  malestnm  is  not  distingaishable  by  ua  firom  0. 
boHci,    It  may  therefore  be  suppressed. 

Page  638.  After  Ooblosoma  hmci  add : 
|lf»3  (6).  O,  fos  Jor.  &  Gilb. 

Light  olive;  back,  sides,  and  upper  fins  speckled  with  dark  olire; 
caudal  with  3  or  4  dark  olive  crossbars f  lower  fins  pale.  Boily  long 
and  slender^  moderately  compressed  5  head  long  and  low,  anteriorly 
jiointed,  its  profile  scarcely  convex;  month  very  large,  obliqae,  the 
jiiws  snbequal ;  niaxillary  reaching  middle  of  cheek,  its  length  more 
than  half  bead  ;  teeth  slender,  in  moderate  bands,  the  outer  somewhat 
enlarge<l.  Eye  as  long  as  snout,  4^  in  head.  Body  entirely  naked. 
Fins  low,  the  spines  slender;  caudal  short.  Head  4^;  depth  6|.  1>. 
VI-15;  A.  12.  L.  2  inches.  Pnget  Sound;  one  speeimen  known,  (rom 
tbe  stomach  of  a  HexagrammnM  asper^ 

(Jor.  &  Gilb.  Proo.  U.  8.  Nat.  Moa.  188S.) 

Page  639.  After  Tyntlmtm  sa^tia  add : 
■  950  (»).— lOQLOIiSUS  Bean. 

(Bean,  Proe^  U.  8.  Nat  Mus,  188S,  419:  type  loglonu^  ealUuru§  Bean.) 

B<Kly  elongate,  strongly  compressed,  of  equal  depth  throughout,  noY-' 
ered  uith  very  small,  mostly  cycloid,  scales.     Head  short,  eom"^^^ -•^ -f, 
not  keeled  above;  mouth  large,  oblique,  the  lower  jaw  [n^ 
U*eth  in  narrow  bands  or  single  series,  some  of  them  catiin«s|  no 
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vomer  or  palatiueiii;  tongue  very  Kleoder,  Kharp;  0[>eri»lt\s  inmmRHl. 
iill  openiugB  very  wide,  the  inerabmrif^B  narrowly  joined  to  the  istbuiUK 

tbt4  median  line.  Ko  lateral  line.  Branchiostegal**  5,  Dorsals  Bep- 
itei  tbe  first  of  0  very  slender,  flexible  npiuen;  tbe  second  elongate, 
lilttr  to  tbe  anal ;  candid  lung  and  iiointed,  free  from  dornal  and  anai ; 

trals  close  together,  separate,  eaeb  of  one  spine  and  /our  raywi,  their 

Brtion  below  or  behind  pectorals;  anal  papilla  pi^seut.    (to^,  dart; 

Tsa^  tongue.)  A  remarkable  type,  belonging  to  the  OxymetoponHmt^ 
Tering  widely  from  our  other  Gobioid  fishes* 

*  (b).  i*  CflllltirttS  Bean. 

Light  olive,  without  dii^tiuet  nunkingis  (in  Npirits)-  tip  of  first  dorsiil 

!>ky;  caudal  apparently  with  a  median  reddish  stripe  and  two  bluihh 
inds.  Head  not  crested,  its  upper  suriaee  gently  rounded;  maxilliuy 
|(tt^nding  to  opposite  front  of  pupil,  2^  in  bead;  upper  jaw  with  aboutr 

&riei*  of  teeth,  the  outer  enlarged;  2eurved  eanfnes  tn-hind  the  band; 

L*r  jaw  with  about  1  row  of  smaller  teeth,  besiiles  aUmt  4  canitJt^H. 
^©  large,  twice  length  of  snout,  3^  in  head*  Gill  rakers  long  and 
^nder.    Dorsal  fins  contiguous,  the  longest  spine  tllanientous,  abiuit 

long  a«  head;  caudal  laneeolate,  half  as  lo»»g  as  rest  of  body;  ven 
inserted  ver>*  slightly  in  advance  of  pectorals,  nearly  as  long  as 
.     Scaleii  minute,  mostly  cycloid.     Head  5;  depth  7^.     1).  V1-2L*; 

I,  21.    L*  4  inches.    Deep  water  oft*  Pensaeola,  Fla. 

tlfcan,  Pmc.  U.  S.  Kat.  Mua.  18Bi2^  419;  Joitlau  6l  Gilbirt,  Ptiic.  V,  S.  Xat,  Vim. 
,21*7.) 

*age(>42,  Hexn(irammuH  onlinaim  \H  a  typical  i?e'jrri^mmmi/«,  having 
s  dorsi^al  fiu  rlivided.     The  genus  Plcuroffrnmmm  should  probably  be 
»|ited  for  n.  monoptt}j(fimy  which  is,  in  Alaska,  one  of  the  most  im 
tant  food  fishes,  according  to  Dr.  Bean. 

JPage  C44*   Dr.  Bean  consi^lers  our   suggestion,   that  Uexntjrmmnnii* 
%b€r  is  the  young  of  II,  anprr^  as  imprububte.     The  foUovvijig  are  the 
icters  assigru^d  to  the  former  species: 


V)*  II*  sriiher  Bi^an, 

Jght  brown,  silvery  below;  each  dorsal  with  3  dark  blotches,  smaller 

uti  eye,  not  reaching  base  of  fin;  pectorals,  ventruls,  and  anal  immac- 

ale.    Teeth  on  jaws  and  vonier;  none  on  palatines.    A  tentacle  abov** 

Six  lateral  lines  on  each  side;  the  supplenn^utal  one  faint,  extend- 

Uickwaitl  from  alwve  base  of  pectoral,  tlisappeanng  near  mirldtenf 

Jy*    Scales  everywhere  veiy  rough.    Caudal  forked;  dorsal  deeply 


950      CONTBIBUTIONS   TO   NORTH    AMERICAN    ICHTHYOLOGY — IV. 

notched.    Head  4J;  deptli  44,^    D,  XX,  24;  A.  23;  Lat  1- 1»5;  I.  It.  50. 
L.  3  incbes.    Coast  of  Alaska;  known  from  young  epeciuieus*  only. 
(Beat],  Froc.  U,  8.  Nat.  Mas.  1H81,  154.) 

Page  061.  Sebmiode^i  proriger  ranges  north wartl  to  Alaska,  where  it 
^rows  to  a  considerable  size.  In  the  original  descriptions,  both  of 
"-  Ephiephelm  dliatm^^  and  ^^Perea  raHabilhi^  it  is  evident  that  A^.pro- 
rltjer  has  been  confounded  l>y  Till  tsius  and  Pallas  with  the  .KpcHjies  for 
which  w©  have  retained  the  name  of  S,  clUatmn 


On  page  665,  after  Sehastodes  ruber y  add : 
1019  {h).  $•  untbrosu^  J.  &  G. 

Light  orange,  overlaid  everywhere  with  blackish,  the  latter 
forming  on  the  lower  part  of  the  sides  reticulations  in  flue  patt-eni, 
the  centers  of  the  scales  being  paler  than  the  edges;  sides  of  head 
with  dusky  shades;  sides  of  back  with  some  large  arenas  of  blackinhf 
upper  parts  with  5  large  rounded  blot^jhes  of  pink  washed  with  oran^T, 
these  blotches  arranged  as  in  conatellafmj  but  larger,  less  sharply  de* 
fined,  and  of  a  ditferent  hue;  the  second  blotch  with  a  smaller  one  ahov 
it;  a  rosy  spot  on  opercular  flap;  fins  pale  orange,  shaded  with  duskyt 
General  form  of  comtellatus.  Month  moderate,  oblique,  the  lower  jair 
scarcely  projecting,  its  tip  fitting  into  the  emarginate  tip  of  upper  jaw; 
maxillary  2  in  head,  reaching  posterior  margin  of  pupil;  tmth  jaws  with 
small,  smootLlsh  scales.  Cranial  ridges  rather  sharp,  lower  than  in  am 
Ht€U4iim;  preocular,  supraocular,  postocular,  tympanic,  and  occipiral 
spines  present;  iuterorbital  area  concave,  with  two  prominent  ridges; 
tlie  region  much  broader  than  in  eonstellatun^  §  width  of  eye;  supra- 
ocular ridge  low,  its  spine  sraaHer  than  tympanic  «pine;  pretwnliu 
liroojiuent;  preopercular  spines  all  acute;  preorhital  narrow,  with  two 
spioes.  Eye  large,  4  in  head.  Gill  rakers  rather  long  and  slender,  the 
longest  about  half  eye.  Scales  moderate,  with  many  accessory  «eal(% 
Dorsal  rather  low,  deeply  emarginate;  fourth  spine  equal  to  soft  ray 
about  %  head;  soft  dorsal  longer  than  high;  second  anal  spine  1; 
2 J  in  head 5  caudal  slightly  emarginate;  pectoral  not  reaching  vent, 
3^  in  body.  Head  2|;  depth  2 J.  D.  XIII,  12;  A.  Ill,  6;  Lat.  KIO 
(tubejs).    Santa  Barbara,  California. 

(Stbintiichlh^t  umhtmttH  Jar.  &  GillK  Pmc,  U.  S*  Nat.  Mns.  1882.) 

Page  679.    The   species  here  called   Seorpfrna  dactylopfera   prof 
to  have  been  correctly  identified  with  the  Eun)pean  species.     It  lj*i 
lately  been  taken  in  considerable  numbers  along  the  Gulf  streacD.    The 


ril-Ji 


ADDENDA 106,    SCORP-ENID.i:^— SCORP-TENA. 


951 


SrSm  in  this  f*peeiea  are  subtriinoatf,  the  lower  rays  «amewh;»t 
Inserted.  The  group  called  by  Poey  *' Pew  fin «»"  ia  not  of  tbi8  type, 
It  allied  rather  to  tScorpwna  proper. 


Pa^c  081.  Scorpwna  porcu8  should  probably  be  erased,  its  oecaiTeuro 
our  waters  beintf  very  doubtful.  The  folio wiug  species  has  Ir^ch, 
rhaps,  uiistakeu  for  it : 

10S§  (6).  S.  »te3irti»i  Goode  Sl  Bean. 

Dusky  olivaceous,  whitish  below;  head  with  some  dark  blotches  and 
small  spots;  back  and  sides  with  diffuse  blackish  blotches;  bmly 
sparsely  covered  with  round  dusky  spots,  sraaller  than  papil;  these 
mts  most  numerous  and  distinct  in  the  asilhiry  region,  which  is  other- 
ise  whitish;  spinous  dorsal  marbled,  with  a  median  dusky  band;  its 
wlittish,  with  black  spots;  soft  dorsal  and  anal  irngularly  mar- 
Jed;  C4iudal  with  a  liroad  median  and  a  terminal  band  of  bhukit^h;  pec- 
nils  mottled  and  banded;  ventrals  dusky  at  tip.  Body  robust,  litt?o 
mi»ressed,  tapering  posteriorly.  Mouth  moderate,  obli<iue,  the  jaws 
ual,  the  lower  with  a  small  symphyseal  knob;  maxillary  2  in  head, 
hing  to  below  posterior  margin  of  orbit.  Preorbital  witlj  two  di- 
rging  spines;  snborln'tal  without  deep  pit,  its  stay  low,  armed  with 
o  small  spines;  nasal  spines  inconspicuous;  interorbital  space  dtx^ply 
bncave,  with  2  longitadinal  ridges,  its  width  J  diameter  of  eye. 
inial  ridges  rather  low,  mo^lei-ately  sharp;  the  following  pairs 
resent:  preoeular,  supraocular,  postocular,  coronal,  iK'cipital,  nuchal, 
eiiides  3  on  the  temporal  region,  arranged  in  a  right  line  behind  thcs 
pe.  Occipital  pit  deep,  a  little  broader  than  long.  Preopercular 
spines  5,  the  two  lower  blunt  and  short,  the  npiKT  much  the  longest, 
half  as  long  as  the  eye;  a  small  spine  at  its  base.  Supraocular  Hap  very 
mall,  trilobate,  shorter  than  pupil  (much  larger  in  ayoungexamiile,  ap 
irently  of  the  same  species,  in  which  its  length  is  about  half  head). 
Sa»all  dermal  tiaps  elsewhere  on  head.  Opercular  tiap  scaly;  a  few  ru- 
dimentary scales  on  cheeks  and  fn)nt  of  opercle.  Breast  with  small 
Mu:ales.  Gill-rakers  short  and  thick.  Scales  large,  smooth,  with  mem- 
panous  edges;  a  series  of  dermal  tlaps  along  the  lateral  line  and  at 
be.  dorsal  base.  Dorsal  spines  slender,  the  longest  2|  times  in  bead; 
ongest  soO  ray  half  as  long  as  head;  caudal  subtruncate,  1^  in  jjead. 
Anal  spines  sundl,  the  second  and  third  eijuul,  2*  in  Jiead.  Longest 
_soft  ray  of  anal  half  as  long  as  head.  Ventrals  If  in  head.  Pectorals 
Baching  soft  rays  of  anal,  the  longest  ray  slightly  shorter  than  head; 
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btise  of  the  fin  a  little  prociiiTent,  its  lengtli  3  in  head-    Head  2|; 
depth  2t.    B.  XI,  T,  0;  A.  Ill,  5;  P.  20;  Lnt.  L  32  (31  lubeji).    South 
Caroliua  to  Florida. 
(Uootlc  Se.  Bean,  Pn>c.  U.  S.  Not.  Moa.  1882,  421.) 

199n  (e).  n*  calrarata  Ooocle  &^  Beao.  I 

Color  e^»riitially  as  in  8,  ^tearmi^  axil  of  pectoral  wbUhsli,  wWff 
tliiHky  siK*ek8,  a  black  spot  at  its  upper  edge;  ventrala  mostly  blmik. 
Body  moderately  robnst;  lower  jaw  sli^rhtly  projecting,  with  a  i^mM 
symphyseal  knob ;  maxillary  reaching  past  pupil,  its  leugtb  half  head 
Biiborbital  without  pit,  the  bony  stay  moderate,  armed  with  2  8iiiaU 
«pines.  Nasal  spines  small,  luteit>rbital  space  narrow,  with  2  hmgi> 
tudinal  ridges,  its  width  I  length  of  eye,  Cranial  ridges  ntther  Iciir, 
with  sharp  spines,  arranged  as  in  S.  ntearnsu  Occipital  canity  nXmmi 
obsolete,  represented  by  a  sbght  depiH^ssion.  Pi-eopereular  spinen  i», 
the  lowermost  stout,  directed  downward  ami  forttard^  the  uppertnont 
lather  long,  more  than  half  eye.  0|}ereular  and  scapular  spines  moti 
erate.  Eye  large,  nearly  3  in  head.  Supraocular  flaps  tninnte;  a  few 
other  small  flaps  on  head.  Cheeks  with  rather  large  imbrleiited  scaleji; 
opercle,  with  some  scales  anteriorly  and  on  its  Hap;  brciist  scaly;  scalrs 
of  body  large,  not  ctenoid,  with  i^vf  dermal  llatis  or  none.  Piires  uf 
lateral  line  very  coimpicuous.  Gill-rakers  short  and  amalK  Dorsal 
itpines  rather  slender,  the  longest  2§  in  head;  longest  soft  ruj^  2J  io 
Lead.  Anal  spines  small,  the  second  and  third  subeqinil,  3  in  head. 
Soft  anal  rays  moderate.  Yentrals  reacbing  past  veut,  If  in  hcjid. 
Pectoral  long,  l\  in  head.  Depth  3,  D.  Xi,  1, 9;  A,  HI,  5$  l\  W;  LiiU 
L  28  (25  tubes).  West  coast  of  Florida. 
(Goodo  Hi.  Bonn,  Froc.  U.  S.  Nat.  Mas.  18S2,  4:22.) 

Pai;:e  (>S8.  CottitneuluH  mieropR  is  very  ftilly  descrilwd  and  wcjl  n 
by  Collett,  Norske  Nord  Havs  Exp,  1880,  18.  Tlie  eye  is  here 
sented  as  shorter  than  snout,  and  about  0  in  head,  the  pectonils  reacJi 
past  front  of  anal,  and  the  dorsal  rays  are  VI-13  to  VI-IS,  It  is  pofr 
^ibh^  that  the  American  species  is  different,  but  the  resemblance  of  tbf 
two  is  very  great. 

Page  COL  It  is  thought  by  Collett  (Norske  Nonbllavs  Exp.  18S0,SI) 
that  Icchts  bicorniji  is  identical  with  Icclm  hamatus.  If  this  suppostlkio 
is  eorix^ct,  the  si>ecies  should  stand  as  1048,  /.  bicornis  (Reiub.)  GUI 
Jrelm  fureiijer  Malm  (Forh,  Skand.  Natnif.  18G«J,  410)  is  Itlentical  with 
J.hamattis.  In  life  the  head  of  this  species  is  provided  with  verj*  «lco- 
der  cirri. 
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igu  GUI.  Instead  of  Uranidea  spilota  read: 
I.  IJ.  rifsel  <NeltM>D)  J.  Jk  U* 
iroMe  tUe  .syiioiiytii  ^'  Uranidm  spiloUi  Cope/  etc,     IT,  trpilota  Is  prob- 
ly  a  ditttiuct  fcjpeciea,  allied  to  U,  cognata* 

*rtg©  (995.  Affer  XTranidea  setniscahra  add; 

i  (e)*  v.  riiolCiea  Rosa  Smttli. 

)n8ky,  %vith  blackish  croHs  baud.s  abovo,  yellowish  and  punctulate 

iw;   fltis  all  more  or  less  spotted  and  barred.     Body  moderately 

Ogata*     Uead  broad  and  tlattisb;  interorbital  space  broad  and  little 

iTe,  nearly  eh  broad  as  eye*    MoutU  niodemte,  the  maxillary  ex- 

Eidtn{(  about  to  middle  of  pupil;  jaws  subeqiial;  palatine  teetb  eon* 

Icnous;  preoi)ereular  ftpine  nliorttsb*  nearly  Htraight,  directed  upward 
barkward.     Skin  of  bead  smooth;  8kin  of  back  and  sides  rougb, 

^tli  short,  rather  coarse  prickles,  shorter  and  stifTer  than  iu  U,  aftpvra. 

a»  mixlerate;  pectoral  barely  reach ing  past  front  of  unab    Head  3; 

ipxh  Ah  D.  VIIK15J  A.  U;  V,  I,  4.  Spokane  FaUs,  Upper  Colunv 
Riven 

URcMiA  Smithy  Pr«c.  U,  a  Nat  Mtii.  1882,  347»} 

*age  007*  Under  Uranidca  richardmni  add  another  "variety'' — vur, 
tlieni  (Hoy). 

[The  original  type  of  <7.  kumlieni  Hoy,  lately  re-examined  by  us,  has 

latino  teeth,  and  the  ventrals  1,  4.     It  represents,  in  our  present 

iw,  »  variety  of  T.  rickardttani^  poasibly  distin^'uisltable  irom  van 

hirdi  hy  the  rather  higlier  spinous  dorsid  and  rather  larger  eye  and 

>utb*    The  de^^iiptlon  of  **  U,  frmMinij^  on  page  G»9,  belongs  to  U. 

\mlieni^  being  taken  tVom  Hoy'S  type* 

[Page  GDS.  To  the  acc^ount  of  Uramdea  cof^nata  may  be  added:  Month 
rger  than  in  Uranidm  tjobio;  bead  3  in  length  without  e^uidal;  its 
|dth  erpud  to  itJ!<  letigth  and  half  more  than  its  height;  jaws  equal; 
^nt  a  little  nearer  snout  than  insertion  of  caudal;  second  dorsal  twice 
long  as  first,  separated  from  it  by  a  space  less  than  a  line;  anal  be* 
Itintiig  opposite  sixth  ray  of  dorsal;  caudal  6  in  total  length.  Tinder 
irface  silvery  irniy,  minutely  dotted;  on  the  sides  the  dnts  iire  mingled 
|tli  crowded  irregular  blotches  of  dark  brown;  baek  and  top  of  head 
Ij  nnifi^rm  dark  brown,  few  pale  spots  appearing,  L,  4  inches. 
iichttrdmti,) 
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Pago  O0&  Alter  Vrm^Um  i9ft»im  luld: 
1#M  a%  H.  sptlotJi  Cap<l. 

4nlEi!r  eseefii  on  tb^  bell^;  dorsal^  omilat,  aod  jMs^iwmlft  h«n«l;  i 
yaHowifiby  dot*s$til  ami  base  of  omital  wiili  tiUrkisIs  spuU;  iiiki  i 
bfge  dart  npotik  fonumg  soiD43tliiie»  f«Bvt^  or  tewe£  vr%M^' 
wwJthet  elotigate*  Eye  ^  in  liend,  00e-tti]ril  gmilerr  than 
viiltJi*  llt»ful  edigbtly  cootracted  ktemlly^  oat 
pmi|wn'tiliir  n{me>  (bookl^d  upward);  pertonil  readiliig 
nf  stctiiid  tU>i>utl,  its^  mjH  nndivitled.  Sjiinoos  tlcirszil  low;  «m]  In 
Bittg  op|Mmite  four  ill  ray  of  spiooii  or^L  No  tract!  uf  piJAttia!  If 
iMitml  Hoe  iiiromplete*  Head  3^,  dfptli  5,  D,  VTlI-lTi  A,  13;  ^ 
I;  R  15;  B.  0,  U  3  iudies.  Grand  Kapidii^  \fifiifgao.  (Cofe.\ 
(Cttpu,  Pr«e.  Aca*U  Nat.  ScL  Pbila.  1H66,  82.) 


imU;  iiuci  1 
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iOe^  (Y^)'  U.  pollicarU  J.  tV  Q. 

Light  olive  abovi'^  blok^lied  and  spotted  willi  liliick:  luiier 
nkUm  and  beloiv  Iiglit,  nmnarked;  dar$aLs,  pectiifa'a,  and  caodili 
i«iTie^  of  spots*  Head  tuucb  depreased;  aoout  broad  mid  dtti;  |if 
^tniigbt  or  sligbtly  concave  from  nap©  to  tip  of  is»ottl;  tnotitb*! 
anterior;  maxillary  reaching  vertical  from  fiont  of  orbit;  t«ed 
vomer,  none  on  palatines.  Preopercular  spine  large  and  strong 
rally  curved  upwards  and  inwards;  a  single  concealed  point  1m 
tilts  on  margin  of  preopercle.  Spinous  dorsal  ratber  low,  oonno 
with  the  long,  low  second  dorsal  by  membrane;  longest  dorsal  s\ 
equalling  length  of  snout;  origin  of  anal  under  Uiird  dorsal  ray; 
ray  of  anal  under  sixteenth  of  dorsal;  ventrals  1, 4,  reaching  {disti 
lovent;  pectoral  rays  all  simple;  vent  midway  between  tip  of  n 
and  base  of  caudal.  Lateral  line  continuous  to  base  of  caudaL 
prickles.  Head  3f  in  length ;  depth  4| ;  eye  5|  in  head.  D.  TQ- 
A.  13;  P.  17.    Lake  Michigan. 

(Jor.  &  Giib.  Proc.  U.  S.  Nat.  Mus.  1882.) 

Page  699.  Instead  of  the  description  of  Uranidea  /ranllmij  gif« 
Htke  text,  insert  the  following : 
1#69.  V.  fVanklini  (Ag.)  Jor. 

Body  rather  short  and  stout;   snout  not  very  obtnse;  p*'M 
nachiug  about  to  pupil ;  eye  4  in  head,  twice  the  intevotfl 
ipine  hook  like,  very  acute;  paired  fins  ; 
reaching  vent;  first  dorsal  nearly  an 
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ISTmTs  contiguous;  aual  iu8erte<l  under  fourth  my  of  second  dorsal; 
caudal  0  iu  lengftli ;  lateral  line  iuconii>l«3te  ;  vent  nearer  base  of  caudal 
than  tip  of  snout.  Head  2i;  deptL  4^.  D.  VIII^II ;  A,  12  ;  V,  I,  :i. 
L,  3  inches.    Lake  Superior.    (Girard,) 

Pajje  C09.  After  Uranidea /ninkUni  add; 

k>9  (&).  tJ.  formosa  (OrtU)  Jon 
ody  slender  and  graceful ;  head  suiall,  depres8€?d  above ;  eyes  niod- 
e;  preopereular  spine  short,  stout,  acute,  carved  u]>wards;  a  small 
E  below  it;  subopercular  spine  well  developed.  Dorsals  well  sepa- 
;  nual  beginuirig  under  third  ray  of  soft  dorsal ;  pec^torala  not 
.^•^.«ing  to  posterior  nmrjrin  of  spinous  dorsal;  ventrals  not  nearly  to 
veiiL  Head  4^.  D.  VllI-lG;  A.  11;  V,  1,  3.  L.  3^  inches.  Deep 
water  in  Lake  Ont^irio.    (Girard.) 

tatitu  fi>r9M»*t»  Girard,  Mod,  Cott.  58,  1850.) 
age  703.  To  the  synonymy  of  €t}ttuH  seorpius  grwnlafKlicus  add ; 
,  y^n^otlH^  mitrhiUi  C.  &  V,  iv,  im:  CottttJ*  pormux  C.  A  V.  viii,  198:  ArtinthacothM  txvU 
htu»  II.  R.  8torery  Bost.  Jotini.  Niit.  Mist.  lMr>i>^  '2:>^:  CoitHn  ffUHialtJf  Uich«  Lost  Art'fio 
Vojage  Bvkli,  ii^  3i9f  It:^:  Amnthva/ttHs  mucQtuin  Aytna,  True.  CaL  An,  Nat.  8cL 


age  712.  A  minute  patch  of  pahitine  teeth  is  soiueliiues  present  in 
itifii  hirundo. 

Page  726.  Instead  of  Brachyopnu  read  : 


l^j 


383.— I^EPTAOOMCrS  Gill. 

iJ,  Proc.  Ac.  Nat.  Sci.  PliiU.  ISGl,  259:  tyi>e  AgoHut  BpinornHnitm  KvijycT  =  Jgonvs 
dtcAffOHH9  Bi,  &  Schu.) 


The  sfiecies  should  stand  as — 
^B>)^nr  Jaw  projectitjg.    {Jirueh^f^pm^  QilK) 
'  1 1  l!i.  L.  roiirrnlits  (Tilea.)  J.  Se  G. 

11  Id.  li.  Terriie4>t»ti«  (Look.)  J.  ^  G 

1114.  I^*  x> apterous  J.  &,  Q. 
^H  JjOw«irjaw  hicladed.    (l^ptiiffonua.) 
^Tl3.  I^.  d€*€af?otias  (Bt.  &  Schu.)  J.  &,  G. 

The  following  description  of  X.  decdQonus  may  be  substituted  for  that 

fen  iu  the  text : 

Ireyish  yellow,  with  2  to  4  large  transverse  brown  spots;  tips  of  pec- 
ils  and  caudal  blackish;  a  black  streak  through  eye  across  preo- 


I^^A 
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pontic.  Body  slender;  bead  rather  low ;  mouth  large,  sabinferior,  1 
(iiiont  projectiug  beyond  it;  gill-membranes  firee  from  iethmuAiJUtl 
Mt  in  Ut) ;  live  long  cirri  near  the  angle  of  month,  oiie  of  them  foiki 
a  forked  cirrus  on  lower  jaw;  snout  longer  than  the  large  eye; ' 
Kuigest  cirri  about  as  long  as  snout;  a  pair  of  short  spines  on  bdo 
ii  pair  of  knotty  protuberances  above  eye,  and  a  pair  of  larger  OBCi 
fn^u  cul  region ;  shields  of  anterior  part  of  back  each  with  a  large  I 
endiu^  in  a  spine;  keels  elsewhere  bluntish ;  plates  of  breast  tuber 
like  and  striate;  4  shields  between  dorsals;  5  before  first  donal; 
bi*c\>rv  second;  12  between  ventrals  and  anal.  Pectorals  sligl 
lou^r  than  head;  ventrals  moderate,  longest  in  the  males,  ther 
eUHse  Whind  them.  Head  5 ;  depth  8.  D.  VI-7  ;  A.  7 ;  Lat.  L  4D, 
number  of  pores  about  24.  L.  9  inches.  Greenland  to  Norway.  (Colk 
vCollott,Norsko  Nord-Havs  Exp.  IddO,  44.) 

Page  728.  Agonus  cataphractus. 

This  species  should  probably  be  omitted  as  not  occurring  within  * 
limits,  the  Greenland  references  belonging  to  Leptagonus  decagvhwu 

Page  728.  The  genus  Bothragonus  Gill  here  appears  for  the  I 
time,  the  portion  of  Bull.  U.  S.  Nat.  Mus.  XI,  in  which  it  wa«  to 

characterized  having  been  withdrawn  by  the  author. 

Pa^re  733.  Trujhi  cucuhis  should  doubtless  be  omitted.    It  proW 
has  never  been  taken  on  our  coasts. 

Page  734.  Instead  of  1123,  Prionotus punctatus  read: 
11 '23.  P.  j^citiilUH  J.  &  G. 

For  the  synonymy  p:iven,  substitute — 

( Vr'wuotiiH  pumtaluH  Jot.  &.  Gilb.  Proc.  U.  S.  Nat.  Mus.  1878,  373,  not  of  C  4 
Jor.  &  Gill).  Pioo.  U.  S.  Nat.  Mus.  1882, 2:28.) 

Pafje  734.  After  Prionotus  ficitulns  reaQ  : 
1113  (b).  P.  punctatus  (Bloch)  C.  &  V. 

Olivaceous,  with  some  small  roundish  spots ;  dorsal  with  a  d 
blotch  between  lifth  and  sixth  spines;  soft  dorsal  and  cau<lal  fui 
barred  ;  pectoral  with  two  large  blackish  spots  near  its  middle  ah 
besides  numiTous  pale  bars  and  si)ots.  Body  not  very  sleuder; 
torals  rather  short,  not  reaching  end  of  soft  dorsal,  slightly  le««  1 
half  length  of  body;  free  rays  of  pectoral  slender;  band  of  pab 
tP«»t.U  short,  rather  broad ;  maxillary  2J  in  bead,  not  reachiDg  i 
ntal  feebly  serrated,   its  edge  armed  with   two  nther  tti 
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tftetb,  liooki^d  backwards.    Snout  wide^  th43  disUiiiee  between 
of  mouMi  scarcely  U*m  than  lialf  bead  j  grooves  between  orbits 
not  detii.    Head  3j  dt^pth  4,    D.  X-12;  A,  11;   Lat  I.  57, 
lodje)^,  said  to  ninge  northward  to  our  coaHta,  bat  perhaps  con* 
kI  with  palmipes  and  scihdus;  the  specimens  here  described  from 


blPMOlafa  Blocb,  Aa^l.  Fkcbe,  ial,  352;  C.  4&  V.  iv,  9'A;  Ottuthiiir  it,  193,) 

^  7*W.  Inst'C^ad  of  Cephalacanthus  spinareUa  read : 
e.  volltanti  (L.)  J.  &  G. 

eipecimen  to  which  LinniBus  gave  the  name  of  ^'  Qdsicrmtem 
0ttm^  wati  said  to  hare  come  from  India.  It  18  therefore  more 
to  hjive  been  a  young  specimen  of  the  one  of  the  East  Indian 
(perhaps  €*  onmtalis  C*  &  V,)  than  of  the  Atlantic  species 
* 

©  740.  After  Careproclm  gelutinosm  add : 

(A).  c#  reinliarai  Kniyer. 

fUsh  gray.     Body  semitransparent,   covered  with  viacid   skin* 

ihort  and  globular.    Eye  5  to  6  in  head.    Caudal  ftn  very  slen- 

Mned  to  the  dorsal  and  anal ;  mouth  nearly  horizontal  j  lower  jaw 

ly  projecting.     V'entral  disk  little  larger  than  eve.     Pectoraln 

emarginate,  nearly  aa  long  a»  hea^l,  reaching  anal ;  the  lower 
^i^erted,  appearing  an  a  sericfi  of  f^hort  twiated  tihimcntH.  Dis- 
from  ventral  disk  to  vent  not  more  tban  diameter  of  eye ;  head 
unHpicuous  tiincou«  pore«.     Tleiid  4^;  depth  oj.     D.  54;  A,  45; 

P.  32.    Greenland  to  Jan  Mayen,    {Collett) 

U  fffhiifioitun  ficiah.  Oversigt,  dee,  t844,  77,  not  of  Palliia:  lAparin  {Car^ 
rfinkardi  KitJyer,  Naturli.  Tubkr*  J»  252,  1M62;  Collett,  Nomke  Ni>rd-HttV« 
leSfcO,  57.) 

12.  According  to  Professor  Collett,  Liparis  arciiea  Gill  is  a 
r  of  lAparU  liHeataj  distingni^hed  from  the  latter  by  it8  uniform 
ion  only.  Other  varieties  of  this  species  are  eharacterizeil  by 
j*(Forh.  Vid.  Selak.  i,  44, 1879). 

e  746.  The  genus 

89$  (6).-i;U.lIICRaTRC3fI7S  OUl. 

»ablj  worthy  of  adoption^    Its  single  speciee  may  stand 

£.  •plBOSBS  (MUUer)  OilL 


958      CONTRIBUTIONS   TO   NORTH   AMERICAN   ICHTHTOLOOV— 1> 

Fiige  740.  After  Gohifsox  strumosus  add: 
1 147  (h),  G.  vir^atulus  J.  &  G. 

OJivaceoa«,  with  paler  gpots  and  fine  black  dots;  the  whole  bodyeov^ 
ered  witb  wavy,  longitudinal  lines  of  a  light  on»nge  color  (fading  in 
Rpirits);  vertical  fins  dusky,  somewhat  barred;  caudal  tipped  witk 
yellowish*  Body  rather  slender;  cheeks  prorainent;  mouth  reafilau^' 
front  of  orbifj  lower  jaw  somewhat  inola<led;  teeth  above  in  a  namm 
band;  four  of  the  outer  somewhat  eiilar^^ed;  incisors  of  lower  jaw 
entire;  ventral  disk  a  little  shorter  than  head.  Eyes  small,  4  in  hml 
less  than  ha!f  the  broad  interorbital  space.  Head  3;  its  width  ^\ 
depth  6.    D,  10;  A,  8,    L.  14  incthes,    Pensacola,  Florida. 

(JoMan  &  Gilb^xt,  Proc,  C.  8.  Nat  Mas.  1882, 293,) 

Page  751.  JSo,  1149  (b),  Batrachus  pardm  Goode  i&  Bean,  shoQJil 
probably  be  considered  a  distinct  species.  It  is  a  deep-w^ater  fornii  wi«k 
flabby  skin. 

Page  751.  Instead  ot  PoHchihys p&ro^immm  read: 
1  tilO*  p.  inargaritatus  (Rich,)  *!*  ^  G. 

Omit  from  the  synonymy  Batrachm  porosUsimu^  C,  &  V,  (a  species 
from  Sminam,  the  identity  of  which  with  our  species  is  not  pn)v«fi) 
and  insert  (Batrachm  nuirgtiritatm  Richardson,  Voj'age  Sulphur.  Fisbe<s 
67).  P.  marffaritattts  appears  to  range  from  Lower  Oalifornia  to  Van- 
couver's Island. 

Page  752*  After  P.  margarifatu^  add: 
IISO  {h).  P.  plectr«»don  J.  6l  G. 

Coloration  essentially  as  in  P.  margaritaiuM^  but  rather  paler  and 
more  gohlen;  the  Hues  of  pores  and  shining  spots  very  similar.  PBla* 
tines  each  with  few  teeth  (4  or  5);  1  to  3  of  these  developed  ftsvcrj 
strong  canines  (usmilly  much  larger  than  the  canines  on  vomer),  which 
are  strongly  curved  forwards  and  inwartls  (in  P,  margaritatun  the  pala^ 
tine  teeth  are  more  numerous,  subequal,  small,  much  smaller  thanca^ 
nines  on  vomer).  Head  3}:  depth  5J.  D.  LI-37;  A.  34;  V.  I,  2.  L.8 
inches.    South  Carolina  to  Texas. 

(Jorilau  &  Gilbert,  Proc*  U.  S.  Nat,  Mm,  1&32,  291, > 

Page  757,  After  Ch<fJsmodes  quadr^foiciatw  add: 
1194  (b).  C.  saburrffi  J.  «1  G. 

Male  deep  olive,  with  dark  cross  shades;  numerous  pale  spots  Ml  tbo] 
sides  which  form  undulating  lines  converging  backwatxis;  dark  ilfipelj 
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P^vnward  and  forward  from  eye;  top  of  bead  aud  upper  part  of  dorsa! 
URimlly  with  fine  bhick  spot^^j  spiooiis  dorsal  with  u  median  orangn 
i^tudiual  bund ;  other  fins  mo)«Uy  dusky  olive*    Female  with  about  8 
i*ki«h  crossi'batKl8  extendini^on  the  dorsal  iiu;  the  body  everywhere 
pale  spot*;  tins  all  sharply  barred  with  blackish  and  olive.    Body 
*IK*r  (ban  in  C.  bmquianuH;  the  head  shorter,  bbint4?r,  and  the  mouth 
iWy  smaller;  maxillary  not  reaching  posterior  margin  of  eye,  ir» 
i|^h  2J  in  head;  teeth  occupying  about  half  of  lower  jaw;  height 
glll'8lit  3§  in  head,  its  lower  edge  opposite  third  ray  of  pectoral.     A 
Itiiire  cirruM,  shorter  than  j)U[»il  above  each  eye  and  i*ach  nostril, 
11^  coQtinnous,  with  slender  rays,  the  last  one  joined  to  the  candaL 
.  two  rays  of  anal  short,  thick  and  fleshy  in  the  males.    Head  Hj; 
epth  3-    D*  XII,  17 ;  A.  II,  18.     L.  4  inches.    Peusacola  Bay,  Florida. 
(Jor^An  A  Gilbert,  Proc.  U.  S.  Nut.  Muh.  1S82,  29d) 

Page  757,  Iost4*ad  of  1155,  Inesthes  gentiUs  read : 
llj|^«  1.  irHberti  Jordiva. 

From  the  description  on  page  757,  erase  the  phrases  *'  a  blue  spot  on 

iie  dorsal  in  front;  males  with  golden  stripes  on  lower  parts  of  head,^' 

insert  *'no  sharp  markings  in  either  sex/'    This  species  is  known 

>m  Santa  Barbara  and  San  Diego,     It  may  be  readily  distinguished 

im  /.  gentilU  by  its  stitf  spines  aud  multifid  orbital  tentacles,  as  welt 
the  color. 

Instead  of  the  synonomy,  on  page  758,  substittite : 
I  (Jawiim,  Froo.  U.  S.  Nat.  Mu«.  l^l,  349,) 

Page  758.  After  Ise^thcs  gilberii  add : 
|l«j|  ih).  I.  ireialllis  (Orel.)  .K  &  G. 

Brown;  males  with  the  whole  body  closely  mottled  and  blotched 
^ith  darker  brown,  the  light  ground  color  forming  reticulations  around 
Iter  spot«;  dark  si>ot^  closeset  on  head;   lower  part  of  side  of 
pad  behind  month  with  two  sharply  defined  parallel  vertical  pale  bars 
lid  to  be  yellow  in  life);  back  with  about  6  ilusky  cross  shades;  a 
luish  spot  on  spinous  dorsal  in  tVont.     Female  with  the  s|K>ts  on  l>i>ily 
duller,  the  bands  on  head  obsolete,  and  the  spot  on  front  of  spinous 
|orsal  jet  bhick  and  conspicuous;  flns  all  mottled.    Body  rather  ro- 
ist,  the  head  very  bluntly  rounded  in  profile.    Orbital  tentacle  W«i;>/<f, 
the  male  one-third  length  of  head,  in  the  female  much  smaller;  gill- 
^ning  not  extending  downward  to  lower  edge  of  pectorals.    Dorsal 
l^utinuoufi,  ita  spines  low  and  flexible.    Caudal  tree  Cti^m  4q\:«^  ^^^^ 


^ 
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anal.     Head  3|;  depth  4.    D.  XIII,  17;  A.  19;  h.  4  inches.    Monterpy 
to  Cape  Siiii  Lucas, 

(Blenniu9  fff^^tUU  Girard,  Proc.  Acjid.  Nut.  8cL  PhltA.  1854.  149:  Blettniiu  f&tUh 
Gnnilii^r,  iii,  217:  Blenttiua  {fcntUh  Steind.  Iclith.  BcHr.  v,  ISO,  187(5;  Jordan,  rrw. 
V.  3.  NhI*  Mii».  1682,  350 J  not  heathea  geHtilia  of  the  prettout  work^pagc  T!)?,  which  ii 

Page  758.  After  Isenthm  punctatus  add : 
1 1^6  (ft).  I-  hentzi  (Le  S,)  J.  &  a 

Light  bluishash,  mixed  with  rafonsj  with  nnmerous  irreijiilAr  blark 
and  rufous  spots;  dorsal  bkick,  with  whitish  spots;  soft  dormil  with 5 
dark  bands;  vetitrals  blackish,  with  pale  bands;  caudal  with  3  or  4 
dark  bauds.  Body  little  elongate;  snout  very  short,  bat  not  vertiralk 
trunoate;  eyes  above  angle  of  mouth,  placed  high;  gillslit  extending 
from  level  of  base  of  pectoral  fins  to  height  of  eye ;  teeth  equal ;  doreij 
slightly  depressed  in  the  middle ;  pectorals  large ;  a  short  cltrm  alcove 
each  eye  and  a  smaller  one  over  each  nostriL  Depth  3^  (iu  total).  D« 
XI,  14;  A.  16.    Charleston  Harbor,  South  Carolina.     {Le  Sneiir.) 

(Blenmui  henUl^  Sueur,  Jouni.  Acad.  Nat.  ScL  PbUth.  iv^  363,  It^^) 

1 1  ^e  (e).  I,  iontbas  J,  4^  a 

Clear  olive-green  with  traces  of  darker  bars,  everywhere  Aettrilf 
freckled  with  small  round  bhickish  spots,  smaller  than  the  pupil,  tbent 
very  small  on  sides  of  head;  a  golden  area  behind  eye,  followed  byn 
blackish  crescent;  two  dark  bars  separated  by  a  yellowish  area  beloi' 
©ye;  fins  all  olive-green.  Body  rather  deep.  Head  short,  but  less  hlnnt 
than  in  /.  punciatun.  Mouth  small,  the  maxillary  scarcely  reai*hi»jr 
eye;  teeth  suhequal ;  orbital  ciniis  low,  scarcely  longer  than  na«il 
ciiTUS,  which  is  about  as  long  as  pupil.  Gill  slit  half  head,  it^  lowtt 
edge  juiit  below  middle  of  pectoral.  Dorsal  continuous,  its  spines  low 
and  not  very  stiff;  its  soft  rays  free  from  caudal.  Head  -i ;  deptli 
3J.    D.  XII,  14;  A.  10.    Pensacola  Bay. 

(Jordftu  A  Gilbert,  Prw.  U.  S.  Nat,  Mqb.  1^^,  t>D9.) 


I 


11511  ((f).  I.  urmtator  J,  &  G. 

Deep  olive-green,  nearly  uniform;  a  golden  blotch  l>ehind  eye, 
lowed  by  a  dark  crescent;  two  dark  bars  separated  by  a  yellowish  •rctt 
below  eye;  fins  plain  dusky  greenish.  Body  rather  deep,  compresied) 
head  short,  very  blunt;  mouth  ver^^  small:  teeth  sul^qnal;  orbitid 
cirri  very  long,  reaching  front  of  dorsal,  about  half  length  of  tiead; 
gill  slit  2^  in  head,  its  low^ex  edge  just  below  middle  of  pneCond* 
Dorsal  scarcely  emarginate,  its  spines  stiff;  the  sofl  raya  slightly  Jfihifd 
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^H  pectoral  U8  loug  a.s  bead.     Ileiul  3|;  depth  3^.    D.  XII, 

^B    South  Carolina  to  Texu^i, 

Hi  Gilbert,  rroc.  Ih  8.  iNaL  Mti».  1&^^  3C0O 

p  j50«  After  B/en/nti^/ueortiM  add:  V 

b).  B.  slearuiii  .^  ^  <K 

It  (?i*eeni8h  olive^  with  irrefculur  dark  bar«  exteading  on  tbe  0ns; 
■^pnnetate;  spinous  dorsal  and  anal  clusk5'.  Botly  conipuni- 
RmgiU^S  <toinpre.s.se(l ;  Knnu(  sljort  anid  l>lunt;  llie  proilU>  mod- 
r  dccurved  ;  Diouth  lar|,a%  (»bHquu,  the  jaws  mjiml,  Iht^  nmxitlaiy 
pfT  ftli^^^lJtly  beyond  middle  of  orbit^  2^  in  beadj  teotb  fj;  botb 
IH  strong  curvcHl  caiiinc*  ponteri^irVv ;  oye  nio<knatc,  i*f|nal  to 
Mfin  lieud  ;  mipraorbital  tentacle  forketl  near  the  ba.se,  ns  lonj^  an 
fcjMl  orbit ;  no  nuchal  tUauient;  gill-niembranes  nearly  free  I'roni 
^B^nning  a  broad  fold  acro8H  it.  Dorsal  bi^b,  eontiunons,  ita 
^^qual,  very  slender,  the  bij^Uest  hnlf  bead;  caudal  distinct,  Ij 
l^ren tral snot  quite  reach in{^  vent.  Heud3|;  ilepth  i|5*  1>»X1, 
LlL  2L     Pennacola,  Flonda, 

^H^*'^^''^*  ^*'^*^*  ^'*  '^*  ^^^'  ^'^^*  ^^^*  ^^') 
u).  it.  favoBUm  Oo<k1«i  A,  Boan. 

^Bht  flni^ly  i^eticulated ;  a  serieH  of  blnlnb  blotches  on  siden; 
pd  Ki<leH  of  head  and  baHC  of  pectoral  with  a  very  distinct  Iioncy- 
Ih^tiet  work  of  liluc  lines  around  bexagonnl  interspaecH;  top  of 
Wm  snmll  oblong  blue  spots;  a  black  ocellated  Hpot  between 
tl  Bocund  j^piue^  of  dorisal ;  anal  with  obliqae  blue  j>itreaks.  Body 
^Kcompre^ed ;  anterior  proOle  niotleratcly  dccurved.  Month 
^Rnaxillary  reaching  posterior  border  of  orbit;  each  jaw  wirh 
Hpi$terior  canines.  Bnpraoeutar  cirrus  very  long  and  blender, 
Id  the  base,  the  main  brunch  nearly  as  long  as  head ;  no  nuchal 
I  Gill  membranes  forming  a  rather  narrow  fold  across  isthmus. 
I^m',  eunlinuous,  the  Kpines  veiy  slender  and  tlexible;  the  hist 
pBHghtl>  joined  to  caudiil.  llead  3jJ;  depth  4;},  1>.  XII,  IS;  A, 
Lxhirden  Key,  Florida* 
^Hpcim,  Proc.  U.  8.  Knt.  Mun.  18d2,  410.) 
hi).  B>  ti«it4*rlas  Goodc^  «!  Bran. 

pceous,  with  about  6  dark  cmss  bars,  which  extend  on  the  dor^sal 
bil  and  posterior  half  of  body  with  numerous  round,  whitish^ 
kjMktits.  probably  bbie  in  life;  bluish  streaks  from  eye  across  the 
^^pii  %'aguely  marked.    Body  modeiut^ly  ^Vow^^W^^ovwv^'tt.^&ft^^ 
^K  Nat.  Mm.  No.  10 61 
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the  head  very  blunt  and  deep,  almost  as  deep  a6  long;  its  anterior] 
tile  straight  and  nearly  vertical.  Mouth  moderate,  the  maxilbfy  res 
ing  past  front  of  eye,  3  in  head ;  lower  jaw  with  2  short,  stontish,  po 
rior  canines;  upper  jaw  without  canines.  Supraocular  cirri  so 
fringed,  about  as  long  as  pupil.  Nape  with  a  longitudinal  demud  c 
reaching  to  front  of  dorsal,  provided  with  a  series  of  about  20  filaiDf 
the  longest  about  as  long  as  the  eye.  Gill-membranes  forming  a  bi 
fold  across  the  isthmus.  Dorsal  rather  low,  nearly  continnoos,  1x 
uiug  on  the  nape  in  front  of  the  preox>ercle;  spines  all  slender 
Hexible,  the  longest  f  length  of  head.  Caudal  tree  from  dorsal 
anal.    Head  4 ;  depth  4.    D.  XI,  16;  A.  19.    Garden  Key,  Florida. 

(Goode  <&  Bean,  Proc.  U.  S.  Nat.  Mas.  1882,  416.) 

Page  703.  In  Clinm  evideSy  as  m  Heterostichus  rostra1u$j  the  ii 
edge  of  the  sboulder-girdle  is  armed  with  an  upturned,  spine-hV  b 
not  found  in  any  other  of  our  species.  This  character  seems  to  t 
in  typical  species  of  ClinuSj  and  in  CrisiicepSy  but  not  in  LabrowmfL 
Cremnohates. 

Page  704.  After  Cremnobates  integripinnis  add : 

aa.  Dorsal  fius  separate,  the  anterior  Lij^hest. 
llO6(/0.  C  inarmoratus  Steindaehner. 

Gohleu  brown,  marbled  with  grnyish  brown;  two  faint  brown  c: 
bands  on  head;  six  on  body,  the  latter  extending  on  dorsal  and  a 
lower  side  of  head,  pectorals,  ventrals,  and  caudal  with  nnnien>n>n:i; 
ilaik  eross-bands;  dorsal  with  two  small  sky-blue  o<*ellated  sjioTn. 
rounded  by  blaek  in  the  two  jmsterior  dark  eross-bands.  iMniy  < 
paratively  deep,  compressed,  the  baek  somewhat  arched:  head  ih«:ii 
mouth  large,  the  maxiHary  extending  to  behind  the  v\i\  men*  i 
hair  length  of  head;  operele  with  a  sharp  spine;  jaws  ininal;  t 
pointed,  in  narrow  bands,  the  outer  larger;  vomerint*  teeth  in  onei 
sui)raocular  tentacle  small,  about  as  large  as  nuehal  tentaelt*:  do  n 
tentacle.  Pectoral  a  little  shorter  than  head.  I)t)rsals  separate, 
second  s])ine  of  first  dorsal  %  length  of  head,  higher  than  second  do; 
the  spines  of  which  are  about  half  head,  llead  4V; :  depth  4f. 
III-XXVI,  1;  A.  ir,  20;  Lat.  1.  38.  L.  2J  inches.  {^SteindaA\ 
Fh)ri(hi  Keys  (Bean)  to  Cuba. 

(Steindaehner,  Iclith.  neitr.  v,  174,  pi.  xii,  f.  6,  187().) 

Page  774.  No.  1181  should  stand  as 
■  ■'  C.  violaccus  Grd.,  instead  of  **  (Ayres;  Grd.'» 
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Pfigo  703*  Alter  Ophidium  holhrooki  (wLicli  will  probably  be  found  to 
I  identical  with  O.josepki)  axld: 
pi  ('').  O.  ffru^IKi  Poey. 

Pale  ulive  (iins  witUontilark  CHlii!:ini? !),  Head  small,  not  very  blunt; 
puc  4%  in  hi^ad ;  eye  3^ ;  moutli  obHt|iie*  tlie  miixilhiry  2 iu  head,  rt^ach- 
k  to  jKiHterior  border  of  pupil;  teeth  small^  in  narrow  bandii,  few  on 
kiier  and  jmlutines;  head  naked;  snout  without  spiuej  f^^ill-rakers 
tlier  long  and  strong,  1  below  angle  of  an^hf  oiJcreJo  withiiut  spine; 
bi|mt  nearly  midway  between  origin  of  dorsal  and  front  of  eye.  Air- 
idder  long  and  «lender,  tapering  backwards.  Head  4|;  depth  7, 
iba  to  West  Florida.  , 

lPoe>%  Memoriua  Cubft,  il,  155,  IrtCCl;  Jor,  Jk  Gilb,  Proc,  U.  S^Nat^Mus.  ISt^S,  :i01.) 

Pttge  TO-I*  After  Ophidium  profundorum  add : 

I  43a  (^),-«E.^¥PTKKIJS  Philippi, 

kiUpiHt  Wk*j;mimti'8  Ai^hiv,  1857*  268;  typa  Gen^pleru§  niffrkans  Pbilip|>i=^G(Hif«r 
r  vhiJtneU  Gukibfliot.) 

Ah  here  understood,  this  genus  diflfera  from  Opkidmm  chiefly  in  tho 
iMiice  of  a  sharp  spine  on  the  o]>eicle;  most  of  the  ^iiecieji  have  tsome 
^iie  palatine  teeth  enlarged,    ir^^^'^i  chin;  Trrspwy  fin.) 

nlalliMi  tf^fh  email. 

^H^)*  €»•  fliliO$ri|71tia  J.  Sc  G. 

Btglit  olive,  niottled  with  darker;  fins  with  broad  black  edging;  a 
fee  njund,  intensely  bljvek  spot  at  the  ahoulder,  rather  larger  than 
till;  upper  half  of  eye  black.  Body  rather  short,  tapering  mpidly 
kkward  from  the  occiput;  snout  blunt;  month  horizontal;  lower  Jaw 
Bildeil;  maxillary  not  quite  reaching  posterior  border  of  orbit,  IJ  in 
^d;  teeth  in  jaw*.s  in  broad  bandn;  teeth  on  vomer  and  palatines  c|nite 
tall;  eye  much  longer  than  snout,  3  in  head;  opercle  ending  in  a 
piiff  lipiue;  gill  rakers  very  small,  4  lx4ow*  angle  of  aix!h.  Yentra1» 
if  length  of  head;  scaler  minute,  imbedded,  irregnhu^ly  arranged;  no 
lllent  p8endobrauchia5.  Air-bladder  short,  thick,  witli  a  large  pos- 
ior  foramen.  Uead  4^;  depth  G,  L.  3^  inches.  Deep  water  oil'  Peu- 
»la.  Florida, 
lordaii  A.  Oiiiwri,  Proc.  0,  a  Nat,  Mii«.  I«^,  301.) 

Page  TOO,  For  Halia^  A>Tes  read  Broitmophi/cijs  Gill.  The  former 
[ut5  U  Bald  to  be  preoccupied. 


iQ^jlHglBg 
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Page  810: 
^  Family  120  (6).— CHIASMODONTIDiE. 

We  are  iodebtetl  to  Professor  Gill  for  the  following  note  on  tbere- 
1  at Umsh I ps  o f  Ch ianm odon : 

**Tlje  genus  Chiasmodon  lias  no  iiffluity  with  tlie  G*id(da\hnt  h  luarlv 
related  to  some  forms  iuclitded  by  Dr,  Giiiitber  in  the  hetcTogvucuu;^ 
group  designated  as  the  family  Trachinidce,  It  Bhouhl  apparently  b« 
isolated  as  the  type  of  a  peculiar  family,  which  may  be  provisionally 
dethied  as  follows: 

*^Aeanthoptery;2:ians  with  a  short  first  dorsal  of  slender  spiuc**;  a 
lonf,^  second  dorsal  and  anal;  venlrals  normal  (1, 5}  and  thoradoj  mouth 
very  ilooply  cleft ;  opper  jaw  not  protractile,  covered  by  an  inte^itn-tit 
ill  common  with  the  snout  anteriorly;  the  opert^alar  apparatuB  veryaU- 
lique  and  reduced, 

'^This  tamily  is  i>erhap8  as  nearly  allied  to  the  Ch€Bnu'hthyid€ti^^to 
any  other,"    (GmUSB.) 

Page  81G,  Instead  of  Cithttrichthyn  aramaca  read: 
l!i«(0,  C.  picfulnfi  (Goode  &  Beim)  J.  &  G. 
Instead  of  the  synonymy  in  the  text  read: 
(nemirhombHS  pm^Htua  Goode  JL  Bean,  Proc.  TJ*  8*  Nat.  Mna,  PhUa*  18R2|4tl.) 

The  Ivoown  speeimens  are  from  Pensacola,  Florida. 

After  Cithari4;hthi/s  pfvtulm  add: 
I25<J  (h),  C.  o^ell£itcif»  (Pc»py)  J.  &  a 

Light  brownish;  head,  body,  and  fins  everywhere  finely  inatlkMl  and 

blotched  with  whitish  and  dusky.    Body  moderately  eloogat'C.    Month 

small,  very  olilique,  the  maxillary  extending  to  opposite  middle  of  Djre^ 

its  length  2|  in  head.     Teeth  rather  small,  unequal,  some  of  the  upper 

almost  canine  like,  in  two  rows  above  and  one  belowj  eye  4  in  head; 

interorbi  tal  area  rather  broad,  concave,  its  width  ^  length  of  eye.  Dorsal 

rather  low,  its  anterior  rays  beginning  on  right  (blind)  sidew    Cauilal 

rounded,  its  length  J  head;  left  pectoral  fdamentous,  nearly  as  laagU 

head.    Yentrals  short,  the  left  ventral  on  abdominal  ridge.     Latenri 

line  wilhont  curve.    Accessory  scales  gre^itly  develo|>ed  (oa  in  Ita 

genus  PlatophrtfH^  which  this  species  much  resembles).    Head  3f ;  defiUi 

2^.    D.  8^5  A.  70}  Lat.  1.  about  60  (pores  of  blind  side). 

{Uippo^hMMUn  oceliattts  Poev%  Mrin,  Ctiba»  H,314, 18(\0 :  //rmir/iowiftw*  «crll«iiM  i-oc7, 
Syn»  Pise,  Cub,  407 rt  Hemiikombm  aramaca  Guutlierj  iv,42*2,j 
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Igo  8I7»  After  Citharichihyn  ^rdidug  add: 
II  (ft).  €.  sii^rtnu^us  J.  «i^  G. 
Ntvaceoti»,  the  scales  darker  edged;  fins  dusliy;  all  the  vertical  titjst 
a  Bmail  round  inky  spot  near  the  middle  of  each  seventh  to  tenth 
Body  rather  deep,  strongly  eoirij)ressed;  caudal  peduuclo  short 
decTjif  mouth  moderate,  tiio  maxillary  25  in  head,  reaching  past 
It  of  pupil;  teeth  very  alender,  rather  long,  unisenal,  abont  jjj  on 
I  side*  Eyes  largei  separated  by  a  sharp,  scaleless  ridge ;  gillraliers 
|rWnite.  Fins  moderate;  caudal  about  aa  long  as  head ;  ijectoral  1^  la 
Head  3^ ;  depth  2i.  D.  87;  A.  C8;  LaL  L  54  (pores),  Sant^i 
rbara,  California, 
|ynUti  Sl  OilUcit,  Proc  U*  8*  Nat.  Mas.  18920 

*age  Ml,  After  Monolene  ^essilicauda  add; 

ft,  Proc.  tl,  R*  Nat.  Mus,  1882*  4Kk  iy\m  £nh»rm»a  brarhUith  Beaii.) 
Itis  genus  m  distinguished  fVom  AckintH  by  the  presence  of  a  peeto* 
!  ttn  on  the  eyed  side.     From  the  European  genus  iMojwchir  it  dift'ern 
irlug  rtie  right  ventral  connate  witJi  the  anal,    (^aeo?,  nmall;  trt6}ia^ 
ith.) 

(6).  B.  hmehiulc  Bc^an, 
ravish,  with  5  or  G  f^intflark  vertical  lines,  and  with  a  few  scattered 
lite  fipoti<<,  the  largest  nearly  a8  large  uh  eye;  blind  side  whitish. 
toral  of  right  Hide  present,  of  several  rays,  J  length  of  head;  right 
tral  of  5  rays*  continuoin?  with  anal.  Scales  of  nape»  chin^  and  bi^eaRt, 
h  enlarged  and  sjiiuulose.  Interorhrtal  width  luilfeye.  Caudal  a» 
as  head.     Head  more  than  3;  depth  ueiirly  half  of  total  lengtli. 

A..  30,     Sou  til  Florida.     (Bmn.) 
u»  Prtxs.  U.  S.  K»t.  Urn.  18S2,  413.) 

rage  Si6.  The  type  of  Ptcrophrynoide^  m  Lophtm  hhtno  Linn.|  not 
)Jro«<fcftf/r  botiffainvilln  as  stated  iu  the  text, 

fage  853.  After  Ostraeium  trigonnm  add : 
10  ih),  a*  Iriquelrnm  L. 

>asky,  closely  C4>vered  with  round  dark  spots.  Doily  threeangled^ 
aiig1i*8  rather  sharp.  No  spiues  anywhere.  Carapace  closed  lie* 
dori«al.  Snout  somewhat  concave  in  profile.  Supraocular  ridges 
^miuent,  the  space  between  them  concave.  Head  4;  depth  2 jt.  J>, 
lU;  Lat.  I.  0.  West  Indies,  north  ti>  Pensacola. 
k'raoioH  tiimicttr  L.  Syst.  Kat.;  Gtlntber,  viii,  t£5(S,) 


uiki'  suux'ut;!^  uciriitrr  luuii  tut;  utuere^  opiutjs  vi  upper  par 
farther  apart,  antV  more  distinctly  stellate,  than  in  T.  tu 
opposite  front  of  dorsal  and  vent^  less  than  40  in  a  ser 
dorsal.  Dorsal  rather  larger  than  in  T,  turgidus.  D.  8; 
to  Texas ;  very  abundant.  Perhaps  a  variety  of  T.  tur 
far  readily  distinguishable. 
(Goode  &  Bean,  Proc.  U.  S.  Nat  Mas.  1882,412.) 

Page  8G3.  Instead  of  Diodon  novemniaculatus  read : 
18J6.  D.  liturosus  Shaw. 
(Shaw,  General  Zoology,  v,  pt.  2,  436,  1804;  after  Lac^pMe.) 

Page  864.  After  Chilomycterus  geometricus  add : 
1337  (c).  €.  reticulatus  (L.)  Gthr. 

Body  and  fins  mostly  covered  with  small  round  black 
black  blotch  before  and  around  dorsal ;  another  on  each  i 
opening  and  pectoral.  Spines  short,  compressed,  the  an 
much  longer  than  the  other  roots  except  anteriorly;  gup 
well  developed.  Head  2f ;  depth  2^.  D.  12;  A.  12. 
north  to  Florida  Eeefs. 

(Diodon  reticulatus  L.  Syet.  Nat. ;  GUnther,  viii,313.) 

Page  805.  After  Mola  rotunda  add : 

487.-RA]«ZAIVIA  Xardo. 
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ort,  its  base  stniiglit,  sliglitly  oblique.    Size  much  \em  tbim 

t  of  Mo(a  rotunda*    Pelagic;  oceasioDal  oil* our  Atlantic  coust^ 

ctrmlan  trancafuit  RiHi:.  Vt«t.  Ak*  Nya  Biiacll  vi,  2,  116:   Ortha^ri«dt9  oblofi^uM 
h  d:  Scbo.  lyOl,  511:  Orihagoriscwt  truncate  GUutlier,  viii,  319.) 

'age  G: 

Family  BDELLOSTOMATIDiE. 

iQ  genera  Heptutrema  and  PolUtotrema  may  be  recogaizod  as  con- 
futing a  family  [Bd^llostomuim  Gill)  distinct  from  Mi/xinidw, 

[*age  12,  We  are  indebted  to  Professor  Gill  for  the  following  onrline 

proposed  subdivision  of  the  SquaH. 
The  existing  Squall  appear  to  be  naturally  divisible  into  four  snbor- 
rs,  which  ditfer,  so  far  at  least  as  the  first  three  are  concerned,  in 

Rn^^ny  important  respects.    They  may  be  brietly  diagnowsed  as  follows: 
I.  OPISTHARTHKl  on  CYCLOSPOKB\XI, 


4 


mnli  with  tbe  palfito-quadrato  appnratiis  articulattMl  or  connected  vrith  the  posf- 
liftl  processes  of  the  HknU;  the  mouth  iuftTior;  braDchial  apertures  in  Increaiicd 
niif;it»<T(Uor7);  only  one  ilortml  fin.  The  jVcfUdonfcf^F  aloaeuxhiUit  th**i*o  peculiaj'itifS 
111  tho  pxistini^  fauna. 


II.  PROARTURI  OR  ACRODONTA. 

StjuaJi  with  Ihe  [mhito-qtiadrato  apptirntUH  articnhitetl  by  an  cxtent^ive  surface  witU 
the  pn^orhitai  rfj^^iou  of  Ihe  ukutl ;  the  mouth  Hubtt*rtninttl  and  the  fon^lit^ail  dt*<.'nvotm. 

EUcUrudontida  are  the  only  living  representatives. 
nali  with  tbo  pahito-quaUrate  apparatus  not  artlmlated  with  the  «kn1l;  the  dt*n- 
_    oils  portions  modeiiitoly  dovdoiKd ;  thf  mouth  iulVrior.     Atl  thu  living  sharka 
Kipt  the  Sqtmtimdoj,  Hi'hrothntida\  and  Xotidanidtr  belong  to  thia  suborder. 
fHeli  with  the  palato-qtiadrat«  apparatns  not  articulated  witb  the  s^Uidl;  tb^  don- 
rons  portion  atlvaoeed  fitrwarda;  tlie  mouth  terminal;  and  the  i>ectorals  with  imi- 
K*d  arik'rior  batial  bitjcs  whieli  areaepnnited  by  uotch-Hkc  spaces  from  the  branehisd 
111.     Tbe  family  of  Squatiaida!  m  the  only  existing  family  of  thin  suborder. 
i1 


HI,  ANARTllRI  OR  GALEL 


IV.  RHINiE. 


*rtgo  22,  etc.  The  followinjf  brief  **kcy"  will  perhaps  facilitate  the 
hitltieation  of  the  species  of  Cnrchafim^  which  are  at  present  known 
from  our  Atlantic  coast: 


rifHt  dvrnjtl  f^r  behind  peetoral.    {CarcharmH) ...,.  .,..•,  •....,  Glaucus 

Kirnt  dornut  close  behind  pertorab 
Upper  teeth  oblique,  deeply  notebod  on  outer  margin.     {Piati/podon  GiU>) 

OBscrnca,. 
h.  Upper  toeth  fj-iangular,  soborect.  acikrcely  notcbinl  on  outer  marj^in.    {L\tfantia 

<?.  8nout  moderato,  its  length,  from  monib,  about  equal  to  brcatlth  of  mnutli. 

CcEttCLKUS. 

00,  Snout  very  short,  it«  length  much  loaa  than  breadth  of  inouth--.-PLATVoooK, 


mmtm 


80  (&).-TIB0D03r  Hay. 

(Hay,  Proc.  U.  S.  Nat.  Mus.  1882:  typo  Tirodon  amnigenua  Hay.) 

Pharyngeal  teeth  2,  4-4,  2,  compressed,  not  hookecl,  an 
grinding  surface;  lower  pharnygeal  bones  broad,  si 
Otherwise  as  in  Hyhogn-athus.    {retpuf^  to  wear  away;  6dtn 

194  (h),  T.  ainni§renii8  Hay. 

Yellowish  green,  silvery  below;  upper  parts  dotted  wit 
dot«  forming  posteriorly  a  dark  streak  along  lateral  line, 
each  side  of  anal;  fins  pale.  Form  and  appearance  c 
argyritis.  Jaws  thin,  the  lower  slightly  included;  moatl 
oblique,  the  maxillary  not  reaching  front  of  eye;  eye  3  in 
snout.  Lateral  line  decurved,  comi^lete.  Dorsal  inserted 
ventrals,  a  little  nearer  base  of  caudal  than  snont;  anal  sn 
D.  8;  A.  7;  scales  5-38-3.  Teeth  2,  4-4,  2,  formed  as  ii 
Intestinal  canal  3^  times  length  of  body.  L.  1^  inches. 
Mississippi.    {Hay.) 

(Hay,  Proo.  U.  S.  Nat.  Mus.  1882.) 

Page  261.  Under  Elops  saurus  the  gular  plate  ia  alM 
long  as  broad. 

Pacre  296.  Tn  JJimhalnneHruM  (*hahihe.inR  the  infprnrhitA 
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«ge35tJ*  Gpnnotfioraj:  Bloch  &  Schneider,  is  propc^rly  a  t^ynonym  of 
firrirnn.    The  oldogt  tenable  name  for  the  subgenus,  calli'd  in  the  text 
nathorax,^  nevms  to  be  Sidera*  Kuup. 

I^Page  358  (899).  The  t>pe  of  tbn  genus  Ophiehthys  Ahl  is,  according 
Poey,  Miirmut  annuUtta  AUl,  which  18  a  speeies  of  PiHodontophiH, 
itts  17U  in Qj$t  therefore  stand  as  Murimapsk  Le  Sueur,  and  170  (b)  as 
fhifkthjfit  AhL 

*age  302.  Ingtead  of  Conger  read: 

IM.— LEPTOCEPH4L1TS  Gmeltn. 

priie  two  species  may  Ktand  a»  588,  X,  vongt^r  (L.)  J,  &  G.  and  588  (ft), 
,  cnudicula  (Bean)  J.  &  G. 

*age  400.  We  are  indebted  to  Mn  Joseph  Swain  tor  the  following 

to  the  »pecie8  of  Menidia : 

[Scn\t»  mon?  or  }pm  lacmiiitcj  »oft  dorsat  tind  tmnX  «caly. 

Anal  Tny%  I^  14  to  I,  18;   D.  V-I,  7;  LaU  t.  48;  dark  pointa  on  aeak^s  of  Unck, 

foniiing  uboiit  5  d iHt inct  streaks ,...., Vaiuianh. 

&.  Ana!  rays  I,  111  to  I,  21;  D,  lV-1,  7  or  H;  Lat.  1,  50..,  LACiSfiATA. 

8c:alr«  rfitmi;  JMifl  durnal  ami  anal  unkrd, 

fs.  Altai  Tui  rath«'r  Kh<»rt»  itH  raya  l,  15  to  I,  19;  dopth  a1»out  5  iti  I^ngib, 

«f*  *'Dfjnittl  raya  V-I,  IVK.,.., Bekyluna. 

dd.  llornal  ray»  1 V-1,  »  or  I,  », 
«%  HvMf»n  nitlwr  HumU:   hat,  1.  47;  oHnin  of  Bptaous  dorsal  midway  bc-twcen 

fnitit  of  ey^t  and  t>a«i5  i»f  caudal  a1»ov»»,  .,.-*,  •... .Audknb* 

09.  8cuItM  largt*;  Lat.  L38;  oriji;iu  of  (»ptiu»u8  domal  midway  between  tip  of 

anont  and  upper  baac  of  oaudal .,,. pKNiNseLjiS 

#0.  Anal  fln  ratlu^r  lon^,  tin  rayn  I,  t^i  to  I»  ^. 

/*  Body  rather  d«M?p,  comprcsaedi  its  depth  5  in  Irngth;   head  4f ;  tt-olU 

rarhi^r  btroiig ....*. ......Bother, 

Jt^  Body  «loii^ate|  it<idoptb  C  in  length;  bead  5 - ...Kotata. 

{page  413.  The  »pecies  of  Polyncinm  have  three  anal  spines. 
Page  4X6.  After  JSJc?ftfnci#iraMcraf<!«  add: 

SM»6  (H— PHTIIIRICIITHI'S  Gill. 
|1U  Proc,  Ac.  Nat,  Sci.  Pbila.  1H(»2,  231);  type  Ethenein  limmta  Mcnaticu,) 

|J>on^al  laniinte  only  lOj  palutineB  with  sharp  teeth;  otherwise  as  in 
henci^  proper.    {fOiip^  a  louse;  h^'^^^  ^  fish.) 

^t  ih).  P.  llnealus  (Mei]2io«)  OiU, 

|J>liik  twice  as  long  as  broad,  its  length  4 J  in  body;  lower  jaw  very 
»w,  much  projecting.    Head  5  in  length.    Body  blaeki^h,  with  two 

tip»  Apode»»  1856,  70:  type  MHrwna  pfaiffvri  BleekeT^Miirefna  picta  AhL  (Latin 
I  etar^  from  the  etteUatts  spots  in  the  typical  »p«cie6.) 
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whitieli  lateral  bands  j  all  the  fins  white  margined,     D.  X-33;  A.  33. 
Tropical  seas,  north  to  South  Carolina, 

(Echrnd*  Unmta  Menscioa^  Tiftos,  hinm  8oc.  Load,  i^  X^,  1791:  Et^tnuii  tt^pka  £q- 
plitiLH*;ti,  Nya  BaudL  1791,  317;  EehtmcU  Uneata  G^tilh&r,  ii,  302;  SdmtU ^knUt  mat 

(tphtframaritm  Poey,  Mem.  Cuba,  ii,  254,  255.) 

Page  433.  The  identfficatioD  of  the  spocies  of  Caranjc  may  he  facili* 
tated  by  tlie  following  key^  which  may  be  substitut-ed  for  the  aual>Jiui 
given  in  tUo  text: 

a,  Rays  af  soft  *lorsal  I»  23  to  I,  27;  teeth  subeqnal,  or  the  outer  £i  little  enlArgecL 
h>  8houhUir-girtll«  lx»low  with  a  fleshy  projection,  ia  front  of  which  is  a  ettm* 
Inrrow  ;  body  elongate;  depth  3^  in  length,    {Tmvhvrop»  OiU.) 

CKUMRNOPniQALMUI. 
hh.  Shoalder-girdle  wirhoat  peculiar  appendant 
c,  Muxlllury  broml;  dornal  itnd  annt  unnaliy  more  or  lew  elcvmted  atiteriar1x«  «f 
L  fulcate;  heiul  lor^e,  more  than  |^  leugth. 

I  d.  Scutes  40  to  50.     {Paratraciua  Gin,) 

I  e,  Fecturiil  Httlo  lonK«^^  than  head;  depth  3  in  lenjjlh Cth 

I  ee,  Feetoral  conaidenihly  loni;t!r  than  liond;  di?pth  3i  iu  length..  *CAii 

I  dd,  Scut<*a  (develop<*d)  about  30.     (Carrt«f/oi<i<»  Bk»L»kcr.) 

^^^  /,  Longth  of  pectoral  equal  to  depth  of  body,  which  is  3  fti  lt»tkgtb,..*Clll* 

^^H         ff.  Length  of  peetoral  leas  than  depth  of  bmljr,  which  Is  tf|  iu   bttirtli. 

^^F  (Youiig  of  etfctf) BtAXi- 

cc  Maxillary  very  narrow  ;  doraa!  and  antil  acarccly  elevated  in  front ;  head  ^iiAli. 
not  one-fourth  bni>;tb  of  body;  lateral  liJio  verystningly  arebrd;  wutm 

about  50.     ( Camnfjop9  G Hi ) AMBI.YftUYXa»ii». 

aa,  Rays  of  soft  dornal  I,  *20  to  I,  22;   body  deep;  teeth  of  the  oater  row  eutj^j^lf 
miniotinief*  forming  feeble  canine**;  scutes  30  to  35.     {Carattr.^) 

■  y.  Breiist  enlirely  scaly ;  opercnlar  spot  very  sniaU * F4LUX. 

f"  g0.  BreiiHt  naketl,  except  a  »mall  uiedlan  area;  opercular  t»pot  hirge. 

Hu*POft. 

Page  443.  No.  G99  should  be— 
e99.  T.  i^laucufi  (Bloch)  C.  &  Y, 
{Cha^tofhyn  gla»cw8  Bloeh,  luhth.  ri,  76^  pi. 210.) 

Page  481K  After  Ammocrtfpta pellucida  add: 
763  W  A.  vivax  Hay. 

Pellucid;  sides  with  10  dusky  blotches,  most  dts^tlnct  posteriorly;  14 
similar  blotches  along  back;  top  of  head  s)H>ckliMl;  tin8  with  a  fev 
dots.  Form  of  A.  peUueida.  Maxillaries  renelhng  front  of  orbit;  teedi 
rather  weak;  eye  3j  in  liead,  eqtial  to  snout;  clieokBaud  operele^i  scaly. 
Bod 3^  covered  with  sniall,  strongly  ctenoid  8cnle8,  e.\cept  the  regioun 
immediately  before  and  behind  bases  of  paired  fins.    Spinous  nnd  isoft 

^  Scomber  crufon  Mitchill,  Trana,  Lit.  &  Phil.  Soc,  N.  Y.  I,  I24>  i8l^i=  Ommr  pi^ 
qaetHi  C.  Sl  V. 

t  :=  CaranguM  Oirard,  The  proper  type  of  Caransc  ia  Sctmhrr  camngu*  Bloch=.S(»«i- 
iKf  hippos  L.    The  word  Caranx  iCarungite)  is  t»  corrupUoij  of  the  Poirtngnoie  i 
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^^Ws  about,  equal,  tbeir  loniiest  niys  half  bead,  about  equal  to  the  in- 
HiPboe  between  theni.  Anal  sbort  and  bigb,  balf  bigber  tbau  buig, 
B»  baHG  not  qnitie  balf  bead,  ita  spine  weak;  pectorals  and  veiitml» 
KaebiiiK  a  |u>itit  midway  between  base  of  pectorals  and  anal.  Head  4; 
■t*ptb  7.  D.  X I-IO;  A.  1, 0;  scales  (W}5-10.  L.  1§  incbes.  Pearl  Kiver, 
■JA8ii})»ippi.  {JJay.) 
■(iiiir»  Ptor.  V,  s.  Nttt.  Mtm.  mm,} 

P  Page  400.  After  loa  vitrm  add :  * 

ft  Pellucid,  with  about  10  quadrate  dark  blotches  along  the  back  and 
Hit  many  along  lateral  line,  the  la.st  4  or  5  of  tbenc  largest;  a  small  din- 
■net  bbiek  »pot  at  base  of  caudal;  bead  dusky  above,  its  sides  plain- 
Body  ulender,  the  caudal  peduiicle  dec^p  and  comprenwd,  twice  a»  long 
Hn  deep.  Head  long,  pointed;  uioutb  large,  the  jaw»  equal,  the  niaxil 
Brtea  reaching  front  of  jmiiil;  tt*eth  rcL'urviHl ;  opercular  ^pirjc  well  de- 
veloped, ilriid  naked ;  eye  large,  3  in  head,  longer  t!ian  .snouti  Por- 
tal fltiM  similar,  longer  than  bigb;  anal  longer  than  htgb,  »oniewbat 
hnatler  tbao  necond  dorsal,  its  Kpines  ^lender,  balf  \m  long  as  Hotl  rays. 
Vosterior  portion  of  body  densely  «ealed;  anterior  portion  apparently 
Bitb  a  few  scales  above  lateral  line,  none  below;  lateral  line  not  de* 
Bislopeil  on  the  Imt  5  or  6  scales.  Head  ^\  depth  0.  D.  X— 12;  A.  II, 
HD^  Lat.  1.  about  GO.     L.  1^  izicbes.     Pearl  Hiver,  Misatst^ippi,    (Hmj,) 

■  (litty,  PrY»c.  U.  a.  Nat.  Mim.  1H820 

H  Page  404.  Ymllaniia  ehlorosomn  is  identical  with  W  camura, 

H  Page  544.  Instead  of  PriiwanthuH  macr^phlhalmitH  read: 
■AS.  P«  arcnafufi  C.  Sl  V. 

H  <Cnv.  ^  VaL  iii,  101, 18iid.    The  original  Anthian  macfophthatmHn  Bloch.  In  a  fUflereat 

I  Vsige  540.  LntjanuH  btacfc/ordi^  the  Ked  Snapper,  sei'ms  to  lie  identi- 
b1  with  L*  campechianm.    It  ranges  southward  to  Aspinwall. 

■  Pages  534,  553.  The  Perca  formom  of  Linn,  is  the  Scrranm  /nscku- 
■urtjv  of  C.  &  V,,  and  not  the  DiabmiH  formoHtm  of  the  text.  The  former 
Bhould,  therefore,  wtand  as  Scrranun  fonnosm  (U,)  J.  <&  G.  and  the  latter 
Hk  IHabanuf  ptumivri*  (Lac)  J«  &  G. 

■  Pagti  538  (018).  The  description  of  TrwnfropU  brunneus^  on  page  538, 
■lould  be  canceled,  the  species  not  being  known  from  our  coast.    To 

*  Labrm  plumitrl  Loo^p^o,  Hi^.  Kat.  Poias.  Ui,4eO,  1803. 
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tlie  description  of  our  species,  7\  »fomwi/r  O,  &  B.,  on  pa^  918,  ad<l: 
Head  3;  (lei>th  4j  Lat.  1,  iibout  140,  Body  rather  slender,  ^rompresued. 
ScRlefei  stnootli,  witb  Diany  accessory  scales. 

Page557,  Tbe  second  interspinal  iKine  of  the  anal  is  enlarged  and  pt»n* 
shaped  in  tbe  species  of  StenotomHs  and  Calamm,  It  in  normal,  and  not 
pen  hbajied,  in  tbe  typieal  species  of  tbe  groups  called  Pifgrm.  Sfntnt* 
{Vhr^mphryH),  PaffvUn^i^  a^  well  as  in  JJij^lodm^  ArchomrfjuHy  and  iMgodon, 

Page  557  (929).  Our  snggeetion,  on  page  029,  that  ArrftfropM  Sr. 
should  be  substituted  for  StenotomnSjis  preujature.  The  8i>ecic^  adied 
Argyrops  {spinifer^  ehretihergi^  auriga)  bear  a  strong  resemblance  to 
StcnotomuH  caprinttH^  and  according  to  Steiudachta»r  (Beitr,  zur  Kenutn. 
Fiscbe  At'rika's,  ii,  r*^,  4,  1HS2)  their  anterior  teeth  are  somewhaf  com 
pressed.  Professor  Doderlein  has,  however^  published  (Giorn.  Bcienx. 
Nat.  Econ.  Palermo,  xiY,  1879}  photographs  of  tbe  dentition  of  raf^rm 
ehrenbergi  C.  &  V*,  from  which  it  appears  that  these  teeth  are  n^ally 
robust  canines  and  not  incisors.  Dr,  II.  E.  Sauvage,  who  has  kimlly 
exaniiuctl  the  sptrinieus  of  '^  rftgrns  ffpini/er^^  in  tlie  Paris  Mnseam. 
has  lately  informed  us  that  the  dentition  of  this  species  is  eissentialljr 
that  of  Sparu8  pagrttSy  and  different  from  that  of  Stenotmnng. 

Page  r}59.  The  description  in  tbe  text  of  DiplotJuH  catuUmacula  wsw 

drawn  from  youug  specimens  of  Tk  hoJhroolij  which  may,  biiwever,  prove 
to  be  scarcely  distinct  from  tbe  true  caudimacula  of  Cuba. 

Page  5CiO,  Instead  of  Pimelepterus  read: 

9S9.— CYPIIOSUS  Lae6pMe. 

{KtffihoiiHft  Lno.  Hist.  Nat.  Pois».  iii,  115^  1802:  type  KifpkoBui  Ufiiifi^m  Luc. 

gib  bona.) 

88Y.  €•  bofi^aui  (Lac.)  J.  Sl  6. 

Page  (»3(».  Instead  of  Phih/pnns  read: 
I  a39*-Cj;OBIOira0RtJS  Lae^^pMo. 

(Lac<^pMi\  B\Ht,  N.it.  Vtnm,  ii,  .'tSO,  1800 1  typ*.^  ISMomorwi  dormtfor  Lnc, 
alnv  donHiiatttrBL  &.  Scbn,  IHU:  Gohlm;    of^toQoU  mljmniaig,     O- 
I  Lite.  IB  not  a  sjnouyni  of  IJeoirh. ) 

Page  S82.  Instead  of  Paralichthgs  ophryas  read: 
l»e.S.  p.  oerllaris  (Dtk.)  J.  Jk  0. 
Cape  Cod  to  Florida;  generally  common. 

( Phitcsita  oa:IUiHi  Dckoy^  Now  York  F^iiiiia,  Flaben,  1642,  300:  P4tjidorh<mhtt§  ^nUaint 
Guiilbor,  ivr4U0,) 
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FPftg?  426*  Tlie  dorsals  in  Scomberomorus  concolor  are  contiguous,  m 
m  S.  maciiiatm. 

I  Page  4:^.  Under  No.  092,  for  "Akeriy''  read  '^'^MitchUL'' 

I  Page  447.  IiiHtead  of  OUtjopUtes  occidenta lis  vead^  707.  0*  saurm  (BK 
h  Scliii.)  tK  i&  G.  ( =  Sciimhtr  Haurm  Bl.  &;  Sclin.  32).  Tlie  origiuiil  Gas- 
mrf^tteuH  occidcntaliH  L.  (Byst.  Nat.  Ed.  X)  is  not  tbis  lisb,  uud  is  unid4?n* 
UUibte. 

I  Pago  510.  P(tcilicktk^8  butlerinnm  is  ideutieal  with  P.  harratU* 

I  Piige  534.  luatead  of  Serranm  trifurcm  reiid,  837.  &  philadelpkicm 
ki.)  J.  &  G.  {^ Perca  phUadeliMca  L.  Sjst.  Kat.  Ed.  X). 

I  Page  530  (018).  Noa.  847  and  S50  (e)  should  apparently  stand  as  Epi- 
mepMuH  impdiffinmm  (Mliller  &  Ttx>schel)  Poey,  and  as  Epinephdm 
fpun  (Blorli)  Goode  *&  Bean,  r<*,spiH:tivel,v.  The  jnior  nwm^^ pumtatun^ 
\tlStniicUH^  and  (juttatus  are  uf  very  doubtful  applieHtion, 

^^age  555  (924).  Instead  of  DlabamH  chrysoptenut  read^  873,  J>.  auroUn- 
mtun  (C.  &  V.)  J.  &  G.  The  original  Ferca  chrymptera  L.  is  some  otiier 
wb|  probably  rmideutidable. 

I  Pago  6(M  (030).  No.  040  (P.  radiatuM  of  the  text)  should  stand  as 
WUii^gloHnm  cyanostigma  (O.  &  Y*)  Gtbr.,  while  No.  047  (biviWttm) 
bioutil  be  P.  radiatus  (L.)  J.  &  G.  The  latter  species  is  the  original 
nparuH  nidiaUis  L, 

I  Page  005.  Instead  of  Xifrlehthi/8  rermiculntus  reml,  051,  X.  Unmtm 
iGaieL)  J.  &;  G.  {Cortfphama  lineata  Guietiiiy  Syst.  Nat.  1195).  No.  052. 
■T.  lineatus  0.  &  Y,  t$hould  be  omitted^  as  not  found  on  our  coasts. 

I   Pago  010.  Vnder  Pomacanfhiut  arcnatug  read: 

I  D.  X9  20;  05  scmles  between  scapula  and  caudal;  85  to  90  in  a  series 

1^9^  lateral  line. 

f  Fai^e  000.  The  *' Northern  variety*'  of  Icelus  n^to^pUottts  seems  to  be 
k  distinct  species — /.  feneHtraUa  Jor.  &;  Gilb.  It  hits  a  suiuM  pore  behind 
parth  ^ilL 

I  Page  010.  Tlie  generic  name  Brachyrhinm  is  preoceupied.  For  it 
pay  be  substituted: 

I  SYS  (ft).  PAttA:fTHIA8  GctioU^jioL 

kOitichi^not^  Aaa,  800.  Llua^  Maio«het-Lo£re|  x,  IS^S:  typo  Serranu9 /wr^fir  C.  Sl  T.) 
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Page  945.  To  the  account  of  Gohius  micwomm  add : 
Head  4;  dei>tli  SJ.    D.  VI-11;  A.  12  j  Lat,  L  37, 

Page  104.  Instead  of  Amiurus  calm  read,  98,  A,  nebuhnus  {Le  8-)  GilL 
Tbo  Sllnrus  vatuH  L.  i«  not  this  fish,  aud  is  not  ideutiilable. 

Page  358  (899,  969).  Tbc  proper  type  of  the  genns  Ophkhthyn  AliL 
(7)6  Mura^iia  et  Opkicfitho  1789)  is  JlTMrfr/m  o^/)AtK  L.  The  natne  OphkhlHyn 
should  therefore  be  used  as  on  page  358,  for  the  species  witli  sharp 
teeth.  Those  with  gxanuhir  teeth  {PhothmtophU  Kaup)  i^hould  be 
called  OphhurnH  (LacepMe,  ii,  195,  LSOO:  tyi»e  0.  opJiiit  Lac.,  ntc  L), 
Our  species  snoiild  stand  as,  584  (/;).  Ophisurus  acuminatum  (Growow) 
J.  &  U. 

Page  440.  The  caudal  jieduocle  in  "/fcteiMy"  MniipinnU  is  armed  m  iu 
Caran^j  but  niore  feebly. 

Page  442.  Instead  of  Trachynotus  ovatm  read,  697.  21  rhomfmidev 
(Bloch)  C.  &  V.  (=  Chcttodon  rhomboidea  Bloeh,  IchthyoL  pL  ml) 
The  true  T,  ovatus^  from  the  East  Indies,  is  thought  by  LUtki-u  rn  Ikj 
8i>ecifically  difierent. 

Page  532  •  No,  835  uiay  stand  as  Polypnon  eernium  Val.  Epvteph 
€lu8  OTfi§enmoH  is  said  to  be  a  species  of  Oligorns, 

Page  736.  Instead  of  Prionotus  eeolana  read,  1126.  P,  mrritor  Jar.  & 
iGilb.;  and  instead  of  subsp.  lineaim  read,  1126  (b),  F,  strigatus  O,  &  V. 
Trlijla  emlam  L,  is  not  identifiable,  aod  Trlgla  Uneata  MituhiD  was  m 
eiTOoeous  identification  of  T.  lineatu  Bloeh, 

*Thd  oorrectioDS  siiggeated  on  this  page  and  the  preceding  hnv^  not  heen  Intro 
daced  uito  the  table  of  contents. 
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(Tetrodon) 860 

leyis  ( Acipenaer) 87 

(Mnatelns) 00, 870 

(PlenraGTomylon) 60 

(Rala) ! 42 

(Rhinotriacia) 60,870 

La  Payette 461,674 

Lagocephalna 860 

lagooephalaa  (Chirna) 641 

<Grammatoplenru8) 641 

(Labrax) 641 

(Oncorhynchna) 806. 

(Safano) 306 

Lagoohila 143 

Lagodon 558, 020,  OH 

Lake  Herring 801 

LakeSinrgeon 87 

Lake  Trout 314 

lalandi 444.012,013 

lamia 23,60,873 

lamieUa 873 

Lamna 20 

Lamnide 28 

^lamotteni 868 

LampeT'Oel 11 

Lampem 7 

Lampetra 7,8,57,867 

lampetr»formia 779 

Lamprey 0^867 

Lampridide 453 

Lampria 463 

Lampngaa 454 

Laaoelet 2,8,807 

laooeolata  (Sdma) 870.881 

laneeolatani (BranohloatoBia) 97,807 
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Ifmoeolotiis  (Eques) 882 

(Goblas) 636 

(Homoprion) 670 

(Limax) 8.867 

(StelllfeniB) 670 

Lancet-ilsh 274,276 

Liiiit 414 

liJurge-moathed  Black  Bass 484 

Large-scaled  Socker 140 

Laiimiis 578,088 

lata 67 

laterale  (Ditrema) 594 

later&Ua  (Abramis) 251 

(Alvarins) 622 

(Artedlus) 600 

(Calyoilepidotas) 600 

(Embiotoca) 606 

(lot'lns) 688 

(MylpohoUus) 225 

(PcBciUchthys) 522 

(RichardaonioB) 261 

(Soorpenicbthys) 600 

(Tieniotoca) 686 

(Zygonectes) 341 

latSeaodus  (Scoliodon) 24 

latioepa  (Aetobatis) 878 

(Cepbnlnaoy  Ilium) 68 

(Scyllluin) 58.68 

(Stoaeodon) 878 

latifoflciatus 828 

latifh>n8 .  782 

Latilidffi 623,880 

latinmnus .' 373,901 

latior 299 

latipinna  (Mollirnesi.i) 347 

Ifttipinuis  (CatoHtoniuH) 125 

(Zaniolopis) 647 

latiroBtriH 879  | 

lanrettflB 889  j 

Iftuta 453  j 

Lavinia 152  ' 

Lawyer 94, 802  j 

Least,  Daner 623  I 

Leather-juckot  446, 447,  855 

Leaibci--8idcd  Minnow 234  j 

Lebias 328,329 

LeisomuH 860 

Leiocottuft 711 

r><^io8tomuH    574 

It'iuniH 395 

LeKni 305 

LembuH 630 

Lemniscat  i 362 

lemuiBcatiia 100 

lontijiino.su3 65 

leonensift 517 

looniua 174 

r^pibenia 529 

K'pida  ( Roloos^.nv't.) 517 

(CUola) 177 

Lepidiuu  .  • 800 

Lepldogobiua 637,945,947 

Lepidolepnit 811 

Lepidonic'da 251 

Lopidopiielta   881,833 
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LepidosteidA » 

Lepidostens n.M 

lepidam  (BdleoMona) 517 

lepidus  (Goblua) «? 

((HigDoepliohia) 5i: 

(PcBciUchtliyi) SIT 

Lepiopomaa 471 

Lepfaom* 7C 

Lepomis 471;  4« 

leptacanUiiia  (Kotnroa) Id 

Leptagonns IV^fSS 

Leptoblenniiis 771 

LeptocardU 2 

LeptocephalidfD 96 

Leptooephalus ICMi 

leptoeephalus 2U 

Leptoclinns '. 771 

LeptocottuB ». TD 

Leptogannelliia 771 

Leptophidiain 7M 

Leptopa Bl 

Leptorhynohns IH 

leptorhynohom M,W 

Lepto«oopid» IB 

leptoaomns Stf 

Leptiiru8..i IS 

leptnrus  (Anarrhichaa) TS 

(Trichionia) « 

lessonii  (Tetraptnnia) Mi 

leauenrianam  (ExogUM^om) M 

Letharchna ■• 

lencbtenbergl >■ 

leuciodua 19*.  U^ 

Leuciscinae 1* 

leuciscns 31 

leiicope  (Pbotogenis) 291 

leucopns  (PhotogenU) 1* 

leiicorbynchus 5*.  ?T« 

Leucoft ^U^ 

LeucoRomus 2a'.  ~ 

leucostictUH ^* 

Leucns 244.  !** 

Leuresthea *** 

L<»urynniB •  *• 

lewisi r.i 

libertatis ?• 

Limanda SSL  «4 

limandoidee ^ 

lirabatus ivr**? 

limi ••'' 

Limia J4t  X" 

Limnnrgus  JC 

limoaa  (Myxine) * 

limosoB  (Pilodictia) WI 

(Pimelodnal 1« 

lineata  (Aloea) :C 

(CorypbtBDa) 153 

(Echeneia) 417  W 

(Embiotoca) » 

(Lipaiis) 74IL* 

<Novaoala) •* 

(Sciauia) Wii* 

(Tigoma)  • 

(Trigia) ^ «» 
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UncAtiu  (Acbinis) 841 

(Amblodon) 568 

(Cydoptenit) 742 

(DormiUtor) 632,044 

(Genyonemua) 574 

(Grystes) 646 

(Lftbrax) 629 

(Lioetomiis) 575 

(Hioropogon) 575 

(Mogll) 403,404 

(Phthirichthys) 060 

(Plearoneotes) 842 

(Prionotns) 736 

(Rocous) 520 

(SqualiM) 286 

(Triohodon) 627 

(Xyriohthys) 605,078 

(ZygonecM*) 330 

UneolAta  (CUola) 168 

(MoUienMiA) 804 

(Pelamyi) 428 

(PcBcilia) 347 

lineolatiim  (EtbeofltomA) 513 

Uneolfttiu  (Albamns) 168 

(CatODotos) 513 

(LeucUcns) 168 

(ZygoneotM) 841 

Ling 646,802,000 

llDAleyl 514 

Uocottui 711.055 

llolepis 825 

LiomoiiACADthiis 868 

Lionimnu 85 

Uop*>lti0 87 

LiopMtta -831 

lionw 181.132 

lioetemiis 206 

Liostomus 573 

Lip«ridide. 738 

liparina 780 

Liparia 740 

Uparis 742 

Lipomyioii 132 

lirna 452,014 

liraa  (Lepomis) 483 

(Minnilus) 100 

(Nototropla) 200 

litholepia ^ 02,880 

Uttoralia  (Engomphodna) 28 

(Mentioimia) 577.883 

(Odontaapia) 874 

(Sqnaloa) 28 

(Umbrina) 577 

titaroana 066 

llTidna  (PetromyKon) 8 

(SUarna) *    105 

Liaa 403 

Lizard-flah 270.280 

Lobotea 554 

Lobotinn 546 

lockingtoni 621 

Log  Perch 400 

kmcbama 048 

kDga  (Daaibatia) 66 

Longa 817 
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Long-eared  8mi*fiah 477 

longioepa  (Hybopaia^ 168 

(Siboma) 241,887 

longicollia 000 

longimanns 482 

loDgipinne  (Holocentnun) 450 

longipinnia  (Rhombus) 451 

longiroetfia  (Albnmopa) 167 

IcatostomuB) 126 

(Cliola) 167 

(Eeox) 874 

(Eoleptorhamphos) 877 

(Hemirhamphoa) 877 

(Tyloeurua) 874^002 

longiroatnun  (Catoatomna) ^. 124 

longispinia 480 

Long-nosed  Dace 207 

Gar 91 

Sucker 127 

longnlos 473 

longns. 890 

Look-down 480 

Lophiida) 844 

Lophina 844 

lophius 107 

Lophobranohii 381 

LopholatUos 624 

Lophbpsetta 815 

lordli 320 

loricatoa 723 

Lota 801 

lota(Gadas) 802 

Umiaiane A 383,384,004,006 

Inbricnni 3 

Lncania 842 

lucens 213 

Iucl» 342 

Incidns  (Coregonus) 301 

(Laxllns) 249 

(Notemigonna) 240 

(Salmo) 801 

ladocepa 281 

Lncioperca   ...! 525 

Luciotmtta 304 

lucia8(Esox) 363 

(PtjchochilDs)  227 

Indibnnda 177 

lugnbrla 177 

lumbricos 800 

Lnmpenns 776 

lumpenos 778 

Lump-sncker 744 

Lampns 746 

Inmpns 747 

Inna  (Lampris) 453 

(Pomotia) 480 

(Zeua) 453 

lanatns 886 

Innalatna 020 

Inpas  (Aminms) 107 

(Anarrhichas) 4....  781 

(Ictalnms) 107 

(Pimelodna) 107 

hitena 885 

hitii^nnia -.. 100 
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Latjaninffi 546 

LmjanQB \ 547,821.071 

lutreiiBis 173,175 

luxatQB 132 

loxiloides 177 

LuxUus..., 185,188,250 

lycaodon 9)8,309 

Lycodids ^.....         788 

Lyoodalepis " 788 

Lyoodes 785 

Lyoodopsis 784 

lyrions 633.045 

lynx 107 

lythiochloris 478 

Lytlinirus 185.106 

H. 

macarellns 433 

Maobo 403 

maokenzii 304 

Uackered  Scad .  432 

Mackinaw  Trout 817 

maclara. 46,47 

maciocephalnm  (Etheostoma) 501 

macrocephalna  (Alvordias) 501 

(Gadua) ^    804 

(Gonnellas) 767 

(Semoiilua) 221 

macrochilua 128 

macrochinis 475 

MacrpdonopluB 359, 897 

niacrolepidota  (MyxostotBia)  140 

macrolepidotum  (Moxostoma) 140 

macrolepidutuB  (Catostomus) 140 

(LeuciscuB) 223 

(Pogonichthys) 223 

luacrophthalnius 544, 971 

tuacrops 927 

luacroptt'nim  (£xoglo83um) 130 

inucropterus  (CentrarchuB) 403 

(Labnis) 464 

inacrorbyuchus ! 377 

macrostoma 177 

MacrouruH 811 

tuucrouruB  ( Alojiius)  27 

Maorozoarces 784 

Macruridie 810 

Macnirus 811 

luacrurus  (Ophichthys) 898 

(Oxyodonticbthys) 898 

luaoulurius  330 

luaculata  ( Amia) 930 

(Eleotris) 632 

(EtbeoHtoma) 508 

(Ilemitremia) 162 

(Lopbopsetta) 816 

(Morone) 483 

(Perca) 540.  918 

(Scitena) 632 

maculaticeys 492 

luuculatura  ( Aulostoaia) 300 

(Boleosoma) 492 

(Cybium) 426 

(Cynosclon) 581.034 
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(Apogtm) W 

(Boduuma) ST 

(Botboa) m 

(CUnoa) TT 

(CrypteOBthodaa) 7t» 

(Diodon) m 

(Dormitator) «.tll 

(Hadtoptenia) 5C 

(HeptranoUM) t! 

(Holooentrns) Sii 

(Hypenena) U^ 

(Labrna) M 

(Lompenoa) 777 

(KonopTioa) Mi 

(MolUiypeiieoa) W 

(HoUoa) » 

(Notbonotoa) 1 M 

(Notorbyncboa) HO 

(PUityp<BcUaa) M» 

(Plearoneetea)  «C 

(Rhyptlciia) 5tt 

(Scomber) la 

(Scomberomoma) IS 

(Serranna) 5» 

(Sticbvaa) TH 

(Upenena) * 

macolocinctoa M^ 

macolofaaciatua 5M 

macoloaa  (Lota) * 

macoloaeriatoa IM 

maculoatriatoa W* 

maculosus  CAcipenaer)    f> 

(Centrarcbii») 4« 

(Centridemiicbtbya) TI- 

(Gadus) *- 

(Oligocottus) Tl- 

(Paralicbthya) <■ 

(Pimepbalefl) I^ 

Mademoiselle '■' 

ma;andricua "*' 

masdalena) >* 

iiiaiDensis *■ 

majalis -5^ 

insgor  (Actinocbir) '* 

(Cyclopt«ni8) *♦' 

(Liparis) "4 

(PtyohocbeUua) ^3 

Malacautbida) 61P  Cl 

Malacosteus >' 

Malasboganay '* 

maligtT <rr.\  *^i 

malleus 3 

Mallotus 29U«i 

Malnia -'' 

malma  (Salmo) 31».  3> 

Maltbxa «0* 

Malthe «Sl 

Maltbidai *■ 

Mancalias Wl 

Man-eater  Shark • 

Mangrove  Snapper Hi 

manitou !■ 

Maz^nari ....«.-.  • 

ManU « 
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maa^ 52 

mftpo  (Gobins) ■  945 

mwgftritatna 958 

nuffgaritos 235 

mftrgarotis  471 

nmrginata  (Uranidea) 698 

marginatam  (Ophidinm) 792 

marginatas  (Brosmiaa)  796 

(Brosmophycis) 796 

(Dinematichthys) 796 

(Halias) 796 

(HemlrhniDphuB) 908 

(Lepomia) 478 

(NotDrus) 100 

(Pomotia) ! 478 

marina  (Peroa) 652 

marinuB  (^lorichtbys) Ill 

(Eaox) 902 

(Petromy  zon) 10, 11, 867, 868, 869 

(Sebaatea) 651 

(SUunis) Ill 

(Tylosarna)  902 

marmorata  (Pteroplaten) 47 

xnannoratua  (Aminnia) 104 

(Antennariua) 846 

(Cottua) 700 

(Cremnobatea) 962 

( Hemitriptenia)  .....^ 717 

(Plmelodua) .* 104 

(Rhiniohthya) :».07,885 

(ScorpCDniobthya) 716 

Marsipobraiicbii 3,57 

Maacalongua 353 

Mnakallimge 853 

maaoni 313 

maaaacbiuettensis 8j7 

Mastaoembelids 368 

matamorenais 347 

Matbemeg 882 

mattowaoca 267 

matnt  in  as 199 

mauritii 449 

Manrolicua 283 

maxillaria 768 

raaxillingua 160 

maxiUoana  (Onatbypopa) 942 

(Opiatbognatbna) 943 

(Rhiniobtbya) 207,208,885 

maximaa 31,61,875 

Mayfiab 332 

MaySacker 144 

Meda 252 

Hedialima 562 

medlocria  .• 2C6 

mediroatria 86 

roediterranea  (Sarda) 427 

mediterraneua  (Hoplostethna) 458 

(Scomber)  428 

mediaa  (Aniaarcbua) 777 

(Calamua) 928 

(Clinoa) 777 

(Grammateua) 928 

(LompcmiB) 777 

(Stiobana) 777 

megaeepbalna  (Calamua) 928 
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megaoepbalaa  (Cbitonotaa) 699 

(loelua) 66i 

MegaloGottua 701 

Mogalopioffi 261 

Hegalopa 201 

megalopa  ( Albumellua) 193 

(Albomua) 195 

(Ditrema) 592 

(Ennicbtbya) 692 

(MinnUaa) 193 

(Plmelodua) 109 

(TrycberodoD) 247 

megalotia 177,478,480 

melamptema 300 

mdanocepbalua 158 

melanogaater P23 

Melanogrammua 803 

melanopa  (Bry  ttoa) 468 

(Calliama) 467,468 

(Cat6atomaa) 135,136 

(Dionda) 157 

(GloaaopUtea) ^       468 

(Haplocbllua) '340, 894 

(HybogDatbiia) 157 

(Ictbelia) 473 

(Lepomia) 473 

(Minytrema) 136 

(Sebaatea) 657,658 

(Sebaatodea) 6:8 

(Zygonectea) 340,892 

melanoptemm 652 

mebmoatictna 828 

melanotia  (Limamunena) —      •  356 

(Muraena) 865,894 

melanotaa  (Catoatomna) 159 

mebwura  (Perc<\) 548, 921 

melanunia  (Exoccetaa) 879,904 

(Lu^anua) 648,921 

(Ocynroa) 648 

melaa 104 

meleafjrla 208,885,880 

Meletta 264.260 

Melletca 710 

Menidia 406,908,960 

menidia  (Atberina) 406.407,408,900 

(Atberlnlcbthya) 407 

Menbadcn 269 

menbaden 270 

Menoroonee  Wbite-flab 298 

menona 335 

Menticirma 676 

meridlonalia  (Amiuma) 106 

(Bubalicbtbya) 116 

(Cottua) 697 

(Ictalorua) 106 

(Scleroguatbua) 116 

(Uranidea) 607 

merkl 800 

Merlxmgna 807 

merlangua  (Anoplopoma) 650 

Merluccio 809 

merlucciaa  (Gadua) 809 

Merluciua OOB 

Heron 580^696 

mertenal 700 
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mesoDOB 493 

mesoguter 877 

Meeogonistios 471 

Mesoprion 647 

mesotrema 461 

metallica 209 

Metopouops 8id 

Metrogaster 688 

mexicanam  (Dorosoma) 887 

mexicanas  (ChatoeasoB) 888 

(Magil) 403,908 

Michigan  Herring 301 

Grayling 803 

Micristiua 838,840 

MicrlstoduB 82,875 

microcephalii8(Gasterostea8) 895 

(Somnlosus) 14,15,57 

Microgados 805 

microlepidotuB 151,152 

microlepia 538 

microlophoB. 482 

Mlorometrns 588,936 

Hicrop^xuk 622 

Ifioropogon 575 

micropogon 212 

microps  (Callianis) 473 

(CanlolatUoa) 626 

(Corvina) 570 

(CottnnculuB) 688, 052 

(Lepomia) 473 

(Sparofl) 928 

Microptems 484 

Micropteryx 440 

micropteryx 203 

mioropuB  (Clnpea) .      263 

(Gastcrostous) 394 

microatigmios 900 

MioroBtoma 289,889 

microatoma  (Cliola) , 168 

(Goatcropelccns) 289 

(Uranidea) 698 

Microstomus 838 

microstomas  (Cltharichthys) 817 

(Minnilus) 168 

Midsbipman 751 

milbcrti  (Anus) 110 

(Carcharias) 23. 872 

(Carcharinus) 22 

(Eulamia) 60. 872 

mileei 159 

Miller's  Thumb  603,600 

milneri  (Calamus) 028 

(NocomiH) 218, 219^ 

(Pagellus) 556 

(Spams) 556, 928 

milnerianas 243 

mineopas 473 

miniatum  (Pcristcdium) 732 

miniatus  (Lepomis)  470 

(Si^basticbthys) 664 

(St^bastodca) 663 

minima  (Abeona) 587,588 

Minnilus 185,200 

Minnow 242 
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Hinomus 134 

minor 781 

minnta «8 

Miuytrema 185 

mirabile  (Exoglossnm) 205 

mirabilis  (Clnpea) 26S 

(GiUichthyB) 896 

(Phenaoobins) - 205 

MlsfiiaaippiCat lOK 

Missouri  Sncker 121 

missuriensis 168,160 

mitchilli  (Cottns) 702,9*» 

(Engranlis) 273,888 

(Stolephoros) 888 

minms ? 99 

modesta  (Cheonda) 212 

modestns  (Jnli^ 094 

(Oxyjulis) 094 

(Psendojulis) 604 

(SqnaUus) 242 

Mqjarra 611,934 

Mola 865 

mola 86f 

Molacanthns 865 

molestnm 638 

MoUienesia 846;894 

molUs 843 

Molva 801 

mol  va  (Gadus) 801 

MolveUa 796 

Monacanthus 856,965 

monachus 217 

Mongrel  White-fish 301 

Montana 163,105.173 

Monk-flah 35,844 

Monolene '. 840 

Monoprion 931 

monopter^'pus  (Aspidophoroides) 724 

(Chirus) (A'l 

(Cottus) 72*. 

(Hexagram  mas) 64'J 

(Labrax) 642 

Monosira 933 

montagni 743 

montana  (Gila) 234 

Montana  Grayling 303 

montanus  (Clinostomus) 234 

(Squalius) 234 

(Thymallus) 303 

Moon-eye 259, 260 

Moon-flsh 439 

Moray 30r. 

mordax  (Atherina) 293 

(Crotalopsis) 350 

(Engraulis) 272 

(Macrodonophis) 350,807 

(Murajna) 356 

(Ophichthys) . . .  897 

(Osmerus)  293 

moi-inga . : 805 

morio 540,919 

Moroue 530 

Morrhua 804 

morrhua  (Gndns) 804 
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motriail 8«2 

MoMbnnkOT »» 

MotellA 796 

moacluum 010 

Mouae-lish 845 

Mozostoma 132,136 

macofla  (Liparift) 744 

mnooaum  (Xiphidion) 773 

macosus  (AoanthooottuB) 708,0&6 

(Lycodalepla) 788 

(Lycodes) 788 

(Neoliparis) 744 

(Xipblater) 772 

maoronata  (Perca) 531 

uacrbuatuin  (Ophidiam) 767 

mncrooatas  (Neooonger) 360,900 

Mud-cat : 101,102 

Mod-dab 837 

Mudfish   91,636 

mudflah  (Fundolus) 331 

Mud-flBhM 92,850 

MudMinnowH 349,350 

MudSun-fisb 409 

Muffle-jaw 696 

MugU 402 

Mugilide 401 

mu^oides 632 

mnikUi 313 

Mullet 239 

MuUeto 401.402 

MuUids : 564 

Mnllhypeneus 565 

MuUus 564,931 

mulUfiUclata ...834,335,891,892 

multifllis  758 

multilineata  (PoDcilla) 347 

mnltilineatuB  (Labrax) 530 

multimaculatus  (Diodon) 863 

MummichoK 836 

Mnpns 914 

Murona '. 855,804.695 

MuwBuidiB 355 

0Dg3'80hi8t» 3:^5 

Mursenoides 766 

Muramopnis 339,969 

murinns - 475,476 

muaica  246 

Muaquaw  River  Whlte-fl«h 290 

Mn«telu8 .19,59,870 

mutatum *92 

Myctophnm 281 

mykiss 813 

MyliobatidiB 49 

Myliobatis .50,879,880 

Mylocheilufl 224 

Mylochilun 224 

Myloleucus 244;245.887 

Mylopharodon 225 

myops 281 

Myoxocephalus - *06 

Myrichthys 360 

Myriolepto 649 

MyrophU 899 

myrtaoalia 475 

mystinoa 659 
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Mystriophis 858 

Myxine 4 

Myxiuids 4 

Mysonta 3 

Mysopsetta 831 

N. 

naorea 230 

namaycush 317,880 

Nauostoma 500 

nanus 272,888 

Narcine 877 

uaresl 818,819,968 

narinari '. 50,879 

Nassau  Grouper 918 

naaus ". 370 

nasata  (Malthe) 850 

nasutpm  (Campostoma) 149 

nasutus  (Argyreus) 207 

(Leuciscus) 207 

(Rhinichthys) 207.885 

natalis •       105 

Nauclerna 443 

naucrateoidea 417 

Naucrates 443 

naucrates  (Echeneia) 416 

(Lepteoheneia) 417 

Nautichthys 720- 

nebraacensia 212 

nebulifer  (Catoetomus) 883 

(^brax) 537 

(Faralabrax) 537 

(Serranus) 530 

nebniiferus  (CatostomuS) 883 

nebuloaa  (Etheoetoma) 500 

(Sciiena) 577 

(Umbrina) 577 

nebulosua  ( Acantholebius) 644 

(Centronotus) 768 

(Chiropsis) 644 

(Chlrus) 644 

(Clinus) 779 

(Gasterosteus) 4 394 

(Lycodea) 787 

(Menticirrus) 577,933 

(Pimelodus) 105 

(Sebaatea) 676 

(Sebaatodes) 676 

(Zeua) 456 

Needle-flah 874 

neglectua 568 

Negrita 537 

Nematognathl 05 

Nemichthyida 365 

Nemichthys 366 

Keoclinus 760 

Neoconger 860 

neogasua 243 

neohantoniensis 299 

Neoliparis 744 

NeonuDnia 549 

nephelus  (Lepomis) 475 

(Tetrodon) 966 

nerka 808 

Nerophia ^ 882 
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Devisensis 502 

Dewberrii  (Eacyclogobias) ;. 638 

(Fario) 813 

(Gobius) 638 

(Lepidogobias; 637 

N6W  Light 4t4 

newmani AVt 

uioholai M6 

iiigellaa 160 

uiger  ( AmmocoBtea) 9, 867 

(Aatroneathea) 288 

(BubaUchtbya) 116 

(Chiaamodon) 810 

(Conger) 362,863 

(Cottua) 707 

(Eaox) 352 

(Gaateroatena) 306 

(Gobiua) 633 

(Malacoateaa) 287 

(Squaliua) 239 

Nlgger.flah 641 

ziigra  (AatroDPathea) 287 

(ELicate) 419 

(EtheoetomA) 492 

(Gila) 239 

(Sciaena) 572 

(Tautoga)  599 

nigreacens  (Goryphiena) 917 

(Cycleptoa) 120 

(Serranua) 916 

(Sqaalina) A-.  242 

(Tigoma) 242 

uigricans  (Acautbuius) 017,  941 

(AniiuiUM) 108 

(Caiiiarina) 560 

(Catoatouius)   130 

(Ccntropristis) 533,  534, 917 

(Chaitodon)  941 

(Girclla) 560 

(Huro) 485 

(Uylomyzon) 131 

(Ilypopleclrus)    537,918 

(Ictalurua)  882 

(Micropt^rua) 485 

(Petromyzon)    11,868,869 

(Pimelodus) 108 

(Ploctropoma) 537 

nigrilabris 102 

nigripiDDis  ( Arjryrosomus) 301 

(Corfgonna) 301 

(Rhypticus) 920 

nlgritiia 540,541,920 

nigrociDctiiH 677, 678 

nigrofaaciata  (Ilydrargyra) 336 

nigrofaaciatua  ( Fiindolns) 335 

(Iladropterua)  506 

nigromacolataa 465 

nigromarginata 357 

nigrotseniata 164 

nigrolffiniatua  (Graodus) 164 

(Hybognathua) 156,884 

nigrum  (Bolcoaoma) 492 

(Petromyzon) 9 

Xine-spiued  Stickleback 393 

Bifida  (Moniana) 175 


niUda  (Pomotia) 4 

nitidus  (AXbonma) ] 

(Centnrohaa) 4 

(Salvelinua) 3 

nirea i 

niveatoa 

niveiventria 

nobilo  (Atractoacion) 

(Cynoacion) 

nobi]ior  (Baox) 

nobilia  (Cenodon) 

(Johnioa) 

(Gambnala) 

(Heterandria)  

(Perc  ) 

(Pomadaay  a) 

Nocomia 

NomeidflB 

Nomena 

norvegica  (Perca)  CU 

norvegicaa  (Coiypluenoidea) 

(Macmrna) 

norwegicua  (Sebaatea) 

noUbilia 

NotacanthidflB 

Kotacanthna sn^ 

Notariud 

notata  ( Atherina) 

(Atherinichibya) 

(Belone) 

(CUola) 

(Cyprinella) 

(DoroAoma) 

( Labrax) 

(Maltbe) 

(Menidia) 4y: 

notatum  (Chiroatoma) 

notalas  (Uyborhyuchaa)   

(Lf pomia) 

(Minnilus) 

(Pomotia) 

( Pimelodus) 

(PorichthyB) 

(SemotiluR) 

(Tylosurua) 

(ZygoDectea) 

NotemiponuH , 

Kotbnnotna  

not  hum r*e*>.  >'. 

Notidanidsa t 

Notiduiius 

Notofirammus 

Notorhyuchua 3 

nutoapilotua C^^ 

Notropia 

nottii  

Noturua 

Novacula 

nova;-anglia> 

I  noveboracenaia  (£xiM*a>turt) 1T1 

(Gaatoroftt<tia>  

I  (Nancratea) .. 

I  novemlineatoa  

!  novcmmacnlatua M 

\  Dublla  (Apocope) 
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nabUa  (Cliola) 167 

nabiloji  I  Allmtiiiipaji        107 

(Arj^yreuft)  210 

(CeDtmljltxiLaJiii) 778 

»     Lf^ptdMtjimias) 778 

( Lumpe  uoB) 77b 

(SUch»a») 778 

tiQOh»ll^        155,156,157,968 

anchipinnis 762 

nueeensis 485 

Kamb-flahes 38,39 

anmmifer 118,119 

noBunalarU 865 

Inline 15 

Kone-Sharka 17,18 

nntUlli  (ExocoDtoa) 380,381 

Xyctopbos 282 

O. 

obeaa  (Alganaea) 245 

(Tigoma) 237 

obeaus  (Amiurua) 104 

(Bryttua) 470 

(EoDcacanthna) 470 

(LeuciAcua) 245 

(Leucua) 245 

(Pomotia 470 

(Stjuoliiia) 237 

ililVm*                  574 

oblonga  (Chsnopaetta) 823 

(Plateaaa) 823 

oblaopiHi  (MoxuaLotiiu) 134 

oUongoa  (Cyprinua) 182,134 

(Poralichtbya) 824 

( Plenronectea) 823, 824 

(Paeudorbombna) 823 

oboiUriiia 396 

obaoura  (EaUunia) 60 

obaconia  (Carcbariaa) 22, 872, 967 

(Carcbarinua) 22 

(Centrorobua) 485 

(Lepiopomna) 480 

(Lepomia) 4^ 

(Pumotia) 4gO 

(Sqaalaa) 1»2 

obtoairoatria 37g 

obtnaa  (Eulamia) 872 

obtoana  (Rhinichtbya) 208,885 

(Squalua) 872 

oeddoDtalia  (Abramia) 250 

(Amia) M 

(Catoatomna) 128 

(Cborinemna) 4^7 

(Conger)  363 

(Gaateroateoa)  893,447,973 

(Girardinaa) 349 

(Heterandria) 349 

(Lenooaomoa) 2S0 

(Luzilaa) 250 

V                     (Monacantbna) 856 

(¥oteinig(maa) 250 

(Noturua) 100.101 

(Ollgoplitea) 447,014,973 

(Soombroidea) 447 

(Torpedo) ^ 
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Oceanic  Bonito 430 

oceanica  (AngoiUa) 363 

occanicua  (C^ger) 863 

(GiVbionellaa) 636,047 

(Qobina) 636 

ocoUa 885 

ocellaria  (Chaenopaetta)   823 

(Fondulua) 801 

(ParaUcbthya) 972 

(Plateaaa) 822,972 

(Paeudorhombna) 822, 972 

occUata  ^Oarvinn)            571, 572 

(GymDotbor»x> 357 

(Muriena) 356 

(Perca) 572 

(Bala) 40 

(Sci»na) 571,931 

ocellatua  [  ^IciiiithocolttiH) 955 

(ADarrLlchthy  Hf 782 

(CUhadKhtbya}  964 

(Hriiilrlioliibiia) 964 

(Serpetulchtliyit; 359 

fIIIppo|;ltMwii*) 964 

(Biursnoidca) 766 

(Munenopsia) 359 

(Ophicbtbya) 850 

(Zeua) 457 

«t.t*llft,tuiu  idpUitlliim) 766 

i>cahk''JiudA                94 

■ii.''t4Hk'ciizifl[iiiidi9{iJi 701 

octofilia 413 

Octogrammna 641 

octogrammaa _ 041 

octonemua 413 

ocalr.tua 479 

ocalofaaciatua 721 

Ocyurua  548 

Lhluijitaiipidlidn 874 

tulniicaMpU         27,874 

Odontopyxia 729 

ogac  (Gadaa) 804 

ObioShad 266 

Obio  Sturgeon 87 

OlJwift).            574 

ulJduA   n.vpomcaaa) S94, 295 

oligaapia     200 

Oligocottua  717 

OUgocepbal  u  a 514 

Ollgoplitea 447,913,973 

ii'l;-ifni.it<niisi        934,935 

i^liv.t,  H  ;i(r*(eoilm) 340 

olivaceoa  (Pimelodna) 109 

olivaria 102.881 

olraatedi 4J2 

ommatna 824 

omocyaneoa 632 

omoatigma 963 

Onoocottna 704 

Oncorby  neb  oa 304 

Oneirodea 848 

Onirodea 848 

onltia 600.936 

Onoa 796 

Opab 433 

Opbiobtbys 856^969 
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OphidUdBB 792 

Ophidium 792,983 

Ophioblezmius 756 

Ophiodon % 646 

OphisuriiuB «. 857 

Ophisurus 858,896 

opbryas 822,972 

ophthalmicus  475 

Opistbarthri 987 

OpiathognathidiD 942 

Opiathognatbns 943 

Opisthomi 888 

OpUtbonema 268 

Opladelua 101 

Oplopoma ;  646 

Opsop<eodu8. 246 

oquaasa 318,988 

Oqaaasa  Troat 318 

orbia 747 

Orcynoa 428 

ordlnatua ..642,648,949 

oreaa 154 

oTe;;oiie]iaia 226 

orientalia  (Anarrbichaa) 782 

(Oncorhynchoa) 807 

(Pelamya) 428 

(Salmo) 807 

ornata  (Aphoriatia)  843 

(Cliola) 173 

(Codoma)  173 

(Bmbiotoca)  505 

(Raia) 877 

omatum  (Campostoma) 149 

ornntus  ( Achirua) ^ 843 

(Cocblognatbas) 161 

(E»ox) 352 

(Gunnellua) 768 

(Mureenoides) 767 

Ornicbtbya 734 

OrtbagoriacldaB 864 

Ortba^oriscus 865 

Ortbodon 151 

Ortbopristis 551 

OrtbopsetU 816 

oBCula  (Apocope) 211 

(Corvina) 568 

oaculatii 530 

osculus  (Argyreua) 211 

osmeriuua 156 

Osmcrua..* 292 

o88eu8 90,91,880 

osteochir 418 

osteoBlicta 66 

OatraciidiB 852 

Ostraciom 853 

Oswego  Baaa 484 

Otbonops 639 

Otolitbinae 566 

OtoUthoa 580 

otaejjo 299 

ooatalibi 541 

ovalis 660,661 

ovatua 442,912 

ovinns  329 

ovia 659 


Ozyjnlia 

Ozylebius 

oxygeoeios 

oxygenias 

Oxylabiax 

OxymetopontiiUD . 
Ozyodontiohthys . 

oxyptera. 

Oxyrhina 

oxyrhynohtia  (Carcbarias) . 
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(laaraa) 28, 381 61, 87<  879 

(AcipeDaer) 86 

oxynma 81 

Oyater-flah a0i.7M 


pachypoa  (Cottoa) 70S 

paoifiona  ( Argyreioana) 444 

(Cynioogloaana) 09 

(Olyptocephalua) f39 

(Lyoodea) 783 

(Lyoodopaia) 7K 

(Oroynna) 42» 

(Salmo) 291,392 

(Thalelchthys).l 292 

(Thynnoa) 429 

Paddlo-flah 82 

IMBtulna 964 

Pagellua 558^972 

Pagroa 566^972 

imgraa  (Sparoa) 556,92!^ 

Palinurua 45: 

Palinurichtbya 45.' 

palladaa  (Labrua) 48D 

pallaai  (Monacantboa) 865 

(Octogrammaa) i 641 

(Pleuronectea) 836 

Pallaaia 865 

pallida  (Lepomia) 485 

pallidua  (Bapomotia) 482 

(Labraz) 531 

(Lepomia) 479 

(Leucoaomua) 221 

(Platygobio) 220 

(Pomotia) 4ii2.4« 

(SemotUua) 221 

palmipea 754, 72o 

Pammelaa 452 

pampanna 44-' 

pandionia fi64 

pandora 235 

pantbei-ina  (Oplopoma) 64C 

p:mtberinaa  (Anarrbichaa) 781 

(Ophiodon) 646 

Pantoateua 121 

papalia 157 

papilio Tl'' 

papillif er 89(' 

papilliferua 89«» 

papillosum 137, 138 

paradoxua 687 

Paragonua Ti9 

Paralabrax 535 

Paralepidida» f*^ 

'  Paralepla 177,278 
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Pwralichthys 821 

ParanthiM 973 

Parasoorpsena 678,679 

parasiticoa 363 

Paratractus 436,970 

pardalis 858 

pardoa 751,958 

Parephippus 618 

Parepinepbehia 537 

Pareques ~. 573 

pariotalia 158 

^idrkii                                320 

Parma : '  610 

pannatna 682 

parmifera 878 

Parophrya 831 

parovanaa 246 

paiTflD 653 

parrii 789 

Parrot-fish              606 

para  (Pomacanthns) 616 

(Stromatoua) 914 

parva  (Lncania) 343,893 

[ittrvipiiiiie  il  ynosciuu.) 580 

^arviplDDla  ^Fandulas) 333 

parma  (C«d  trldermichthy k) 695 

(CottopsLB)           695 

(Cyprliiodo»)        343 

(Sebastea) 671 

{j&stJjuLca                47,48 

palatua 603 

patria /. - 708 

patronna 260 

paftroelia 845,892,893 

paacidena  (Learynnis) 785 

(Lyoodopaia) 785 

(Oncorhynohua) 309 

(Salmo) 309 

paadapinia .652,656,657 

pavonaoena 939 

paxUlua 785 

P6chePr6tre 659 

pMkianna  (Syngnathoa) 383 

pectinatiia  (Priatia) 72,875 

peotinifer 762 

pMtoralia  (DaUia) 351 

Pedionlati 848 

Pegadop 416 

Pelamya 427 

pelamya 428,430 

pellacida  (Ammoorypta) 489 

peUaoidum  (Etheoatoma) 490 

pellacidQa  (liearolepia) 490 

(Thyria) 840 

Pelodichtbya  102 

peltaatea  (Lepomia) 478 

peltataa 603 

peninanls 408,969 

peoDAtala .....  926 

penaaooliB  (Harengola) 268 

pentaoanthua 459 

pepo  (Scania) 600 

Peprilna 450 

perarcaatua 882 

P«f«k 898,916 
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Percarina 488 

Perceaooea 397,401 

Perch 523,595 

Perchea 486 

Porciohthya 486 

Pepcid® 486 

perciformia 452,453 

PerclUa 488 

Percina 499 

PerciiuB 488 

peroobromtia 202 

Percomorpbi 397 

Percopaida 322 

Percopaia 822 

perfi^ciataa 273^274 

periacopua 807 

Peri8tedlin» 732 

Periatedion 732 

Periatedinm... 782 

periatethna 731 

Permit.. 912 

Peropna 719 

peraoDatua 415,900 

perapicabilia 595 

perapicillam 787 

perapicans 159 

iVeiNi  V^im]  i^Ua 668 

Peacadillo  del  Bey 409 

Peacadito 235 

Peice-my  604 

Pc!<troiiij£(lin  10,867,868 

PetTOmjioBlfil® 6,887 

petroaaa  (Mngil) 404 

(Serraniis)....*. 918 

(Triaotropia) 918 

phalnna 678 

Pbalaosiates 728 

pbalenitos 353 

Pbanerodon 604,595 

Pbaryngognatbi 897 

pbaagaDoraa 900 

pbenax , 474 

Pbenaoobina 205 

pbiladelpbioua 973 

PbUypnna 630,944,972 

pblebotomna 941 

pblegethontla 244,887 

phlox 495 

Phobetor 708 

Pholia 760 

Photogenia 168, 179 

photogenic 201 

Phoxinoa 242 

pboxocephalna 601 

Phthirichthya 969 

Phycia 798 

Phyaicolna 800 

phyaignathna 219 

Phyaocliati 867 

Phyaoatomi 94 

Pickerel 852,858 

Pioorelliia 8S8 

pictaratna 911 

piotoa  (Chaimax) 817 

(ChlropaU) 646 
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pictns  (ChiruB)  '. W5 

(Gymnelis) 780 

(Julie) 038 

(Oxylobiae) 648 

(Plfttyglossus) 838 

Picada 412 

picnda  (Sphp-ffina) 412 

pidienae 138 

Pig-foot 681 

Pike 228,351,362 

Perch 625 

pUatas  ../. 735 

IMlooma 4W 

PUodicUs 101,881 

pilosus 862 

Pilot-fish 298 

Pilot-fishes 430,443 

Pimelepterinffi 546 

Pimcleptenis 660,972 

Piroelode  livT6e 100 

Piroelometopon 601,602 

Pimephales '. 168 

Pin-flsh 558 

plngeli 713 

pinguis 819 

pinl 733 

pinnatufl ^.        *364 

pinniger  (Enneacanthns) 471 

(Sebaetodea) 062 

(Sobastichthys) 663 

(Scbastosomns) 663 

pinnnlatus 446, 913 

Pipe-fl8h 382 

piptolepis 183 

PiratoPerch 460 

piscatorins 844 

Pi8c'<?8 73 

piBCulentus 336 

Pisodontophis 899,969 

pisonis 631 

Pisoodonopbis 899 

pisquetas 435,  912 

pistilliger 7U8 

pituitosns 543 

pixanga 920 

placitas 157 

Placopbaryiix 142 

plngiusa 843 

Plagopt<>rina» 148 

PlagoptoniH 253 

Plagyodua 276 

Pl-^ice  831 

plana 837 

planeri 7 

Plargyma 185, 250 

Phitcssa ^^ . . . .  831 

plat«H»oidc8 826 

Platichthys 831,835 

Platirostn* 83 

platorhyncbus  ( Acipeoser) 88 

platostoiDus  ( Lcpisosteas) 91 

platyccpbalns  ( Amiums) 103 

(Cottns) 706 

(Megalocottns) 707 

(Notnrus) 101 


P»gc. 

platycephalns  (Pimclodos) 104 

PlfttygloaauB (Xri 

Platygobio 219 

pktyodon ^2.873tP«7 

Platypodon 987 

PlatypCBCilns 348 

Platyrhina P76 

Platyrbinoidifl 8TC 

platyrfa3rxichnB  (Minomos) 122,1:24 

platyrrhynchtu  (Pantostens) 123 

(Scaphlrrhynchops) 88 

platystomn8(Lepido0teiia) 91 

Platysomatlchthys 810 

plebeius  (Catofltomns) 122 

(GasteroBtens) 395 

(Pantosteus) 122 

plebf^us  (MuftteluB) 870 

Plectognathi 852 

Plecto»pondyli Ill 

plectrodon 958 

Plectropoma 537,917 

pleii «X: 

Plesloperca 505 

Plearacromylon 58,870 

plenriticns 814 

PlearogTsmmos 641,M9 

Pleurolepta 488 

Pleuronectes 831 

PleoronectideD 813 

plenrophthalm  as  ( Antennarins) 846 

Plenronichthys 828 

plcnrostictus 713 

plumbfa  (Chimcera) 54 

(Dionda) 155 

(Lampetra) 8.57 

plambeolas 192 

plum  beam  (Zophendam) 155 

plnmbons  (AmmocoBtes) 867 

(Carchai-ias) 872 

(Ceratichthys)  219 

(Gobio) 210 

(Petromyzon) ^^ 

(Squalus) 872 

pluniiori  (Chaetodon) 613 

(Conodon) 551 

(Diabasis) 971 

(Gcrres)  ...  583. 935, 930 

(Labrus) 971 

(Mugil) 4W 

(Polydactylus) 4i:: 

( Polyncmus) 41- 

(Sci.Tna) 'mI 

(Scomberomorus)  ..  42»'. 

(ScoTpapna) 6fU 

(Trichidion) 415 

pluuiierianus 432.  OIL' 

plntonia J^"' 

pncnroatophoms 424,i>l<» 

Podothecus 72n 

PoDcilia 847 

Poccilichthys 514 

PoBcminas 32T 

Popciliodes 344 

pcBcilioidea 347.894 

PcBcUnrlchthys 25-' 
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pfBcilnnim .• 141 

poey i  t PlAtyglossQS) 9S8 

Pogoniaa 568 

Pogoniohthys 223 

Pogostoma 880 

polaiis  (Blennina) 788 

(Boreogadns) 807 

(Cottus) 706 

(Lycodalepto) 788 

(Lycodes) 788 

(Merlaagos) 807 

Poliftotrema 867,967 

poUtoa  (8eriphii8) 682 

(Tetrodon) 880,861 

PoUaobios 806 

PoUack  806 

poUicariB 954 

polyacanthocephalDii 703 

polyaotocephalna 765 

Polynemide 412 

Polynemus 413,969 

Polyodon 83 

Polyodontida 82 

Polyprion 532,916 

polytrema 667 

Pomacanthas 615 

Pomaoentrida 609 

Pomaoentnis 609,939 

Pomadaays 550, 923 

Pomatomidie 447 

Poroatomtifl 448 

Pomatopsetta 826 

Pomolobns 265 

Pomotia 472 

pomotlB 469 

Pomoxya 464 

Pompano 441 

Pompano  (Califoniia) 451 

ponderoBUfl 108 

Pontinua 678,679,961 

popei 478 

Porbeagle 28 

PoTcnpine-fiah 862 

porcns 681,951 

Porgee 556,557,697,613 

Porichthys 751,958 

Porooottna ^ 707 

PoTonotua 450,451 

porosiaaimna  (Porichthys) 751, 752, 958 

poroaaa  (Cottas) 703,956 

(Eaox) 352 

PotaxDOOottaa 695 

Potamotrygon 72 

potoil 617 

powelli 865 

pneoiKaa 774,776 

prjBstftbma 268 

pretioaaa 294,205 

Priacanthidas 644 

Priooanthna 544 

princepa 626 

prinoipia 608 

PrioDodea 917 

Prionodon 22 

Prionoliia 783,956 
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Priatidae 86 

Priatigaater 262 

Priatipoma 550 

Pri8tipoinatid» 545,880 

PriatipomatiDflB — 546 

Priatla 87,875 

pristla 87 

Pioartbi-i 967 

probatocephalus 669 

procne 169 

prodnctna  (Merlucinfl) 809 

(Gados) '....  809 

(Merlangna) 809 

,    (Rhinobalns) 38,63,876 

proBliaris 522 

proftiDdonim 793,794 

prolixam 150 

promelaa 158 

Promicrops 541, 920 

Promicroptems 643 

proriger  (Clinoatomna) 232 

(Gila) 232 

(Leuciiicus) 232 

(Sebaaticbthys) 682 

(Sebastodes) 661,060 

pifpaerpixia 175 

Proaopiam 297 

proatbemius 210 

protacantbua 465 

protens 805 

Protoporus 203 

proximas 805, 806 

pminosa 806 

PaetticbthyB 825^828 

paeadobarengua 267 

paendohiapanica 887 

PaendojnliB 604 

PaendoplearoDoctea 831, 837 

Pseudopriaoanthna 645 

Paendorhombaa B21 

Paeudoaoaraa 606 

PaeadoaciKna 560 

Paeudoaebaatea 678 

Paeudoxipbopborua 844 

Pneudupeneaa 665 

palttaonlia  (Julia) 987 

paittncaa 601 

Payohrolotea 686 

Paycbrolntidas 688 

Payobrolntina 688 

PteracUa 455 

Pteropbryne 845 

Pterophrynoidea .* 846,066 

Pteroplatea 46 

PtlUcbthya 869 

Ptychocheilna 225 

Ptycboatomaa 186 

Ptyonotna 700 

Puffer P59,861 

pugettenaia 092 

pngetti 895 

pulcbella  (liparis) 741 

(Moniana) 176 

(Tigoraa) 288 

pnlcbellttB  (Aatotiehthya) 618 
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pnlohelluB  (ChilonemiiB) 222 

(EngTAolis) 278 

(Haploohilns) 840 

(Lencisoos) 222 

(LeQCosomiis) 222 

(Oligocephalos) 517 

(SqnaUnB) 288 

(Zygonoctes) 84© 

pnloher  (Labros) 002 

(Pimelometopon) 602 

(SemicoMyphas) 602 

(Squalios) 286 

(Troohocopns) 986 

pnlchra  (H^pe) 602 

(TiicoiDA) 286 

pnllnm  (Chondrostoroa) 140 

pullns  (Aminma) 104 

(MonacMithaa) ,        858 

(Plmelodua) *. 104 

pulvenilentas 245 

Pnmpkin-Beed 482 

pnnctaU  (GambiisiA) 344 

(GlrdU) 560 

(LiunnA) 20,875 

(PeTca) 641,671 

(Sciana) 570,081,032,038 

(Trigla) 784 

panctatDm  (Myctophuni) 281 

pimctatas  (Aprionodon) 24,874 

(Blennina) 758,775 

(Bodianua) 810 

( Brj'ttus) 476 

(Caranx) 432 

(Carchariaa) 24 

(Decapterns) 432,912 

(Enneacentma) 541 

(Epinephelus) 541 

(Holocentrus)    018,920 

(Ictnlurus) 108,882 

(Isesthea) 758 

(Lepomis) 476 

(Micristodus) 32,875 

(Myrophis) 000 

(Osmeras) 294 

( Phy  ciH) 798 

(Prionotus) 734.956 

(Siluros) 109 

(Squaliia) 24,874 

(StlchfiBus) 775 

pnncticulatus  (Apof^onichthys) 931 

pnnctlfer  (Crotalopsis) 359, 897 

(Hybognathns) 884 

(OphicbthyB; 368 

punctipinne  (Sipbostoma) 385, 905 

punctipinnis  ( Ayreaia) 612 

(Chromia) 611,939 

(Dennatostetbas) 385 

panctnlata  (Corypbaena) 454,914 

(Microperca) 523 

(Uranidea) 696 

puDctulatns  (Galliums) 485 

(Lampugn«) 454, 914 

(MinnlluB) 198 

(Notbonotas) 516 

(Pimelodus) 102 


Page 

pnnctulatna  (PoDcQiobth'ys) 516 

(Potamooottua) 606 

pnngitias 9» 

puDioeuB 155 

pmpnraaoens  (Lepomis) 48S 

puTpanitas  ^Salmo) 813,314,315 

pnrparea  (Tigoma) 238 

pnrpnresceiia  (Anoplarcbna) 771 

puTparena  (Herlangns) 807 

(Sqaalina) 2» 

pntnami 406,837 

pygmiea  (Umbra) 350 

pygmeus  (G«idQ8) 807 

(Gaateroatena) 304 

(Leaoiaciia) ^ 

Pygostena 308 

pyrrhomelM  (Cllola) 184 

qnadraons 306 

quadratna 613 

qnadrioome  (Oatraciam) 854 

quadricomia  (Agonua) 723 

(Aapidopboma) 723 

(Cottua) 704 

(Hypsagonoa) 722 

(Oncooottiia) 705 

(Oatracion) 854 

qnadiifMciatna 757 

quadrifilia  (Cottna) 707.708 

qnadrilateralia  (Coregonna) 298 

qtiadrilineatnm  (Hasmulon) 554 

qnadriloba    M 

qtuulrimarulatuB 863 

quadriseriaiua 691 

quadritubercolataa 829, 836 

quadrocollatus e24, 825 

(Juoaailabia 143 

quatuonlecemlaminatas 417 

(^ueen-flah 5h2 

quieaoena 699 

QuiUback 120 

qainnat 307 

quinquecinctos 616 

R. 

Rabbit-flab 863 

Rabbi^mo^tb  Sucker 144 

radians  (Scams) 939 

radiata  (Raia) 41 

radiatua  (CboBrojnlia) 60;{ 

(Platyglossus) 603,973 

(Spams) 603, 973 

ruflnesquei 88 

Raia 39,877,r8 

Rai» 36 

Raildae 30,876 

Rainbow  Darter 614, 517 

Rainbow  Trout 312 

RiVJa 40 

raji 915 

ranula 742 

Ranzania 086 

rapax 226 

Raacacio 678,680 
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rnscado 681 

Rasciera 663 

Ra«her 663 

ntotrelliger 671,672 

Rat-fish 54 

Rattail 811 

ravcneli 352 

Bay 86.39 

Bazor-flsh 605 

Red  Baas 571 

Red-eye  466,473 

Red-ejed  Bream 468 

Reel  FaU-fish 189 

Red-fin 186 

Red-flsh 196,808,602,661,931 

Red  Grouper 540 

Red  Gurnr\f«t 733 

Red  Horse..   136,140,571 

Red  Minnow 153 

Rod-month  553 

Retl-mouth  BnfiUo-flBh 114 

Red  Roncador 572 

Red  Snapper 549 

Red-spotted  Trout 319 

regale  (Cybium) 426 

(Cynoscion) 581,934 

regalie  (Encheljropns) 798 

(Johnlus) 581 

(Otolithus) 581 

(Phycis) 798 

(Scomber) 426 

(Scomberomoms) 426 

regius  (Blennius) 798 

(Hybognathus) 156 

(Phycis) 798 

Relna 669 

reinhardi  (Careproctus) 740,957 

(Liparis) 740,957 

reinhardti  (Corynolophns)  '.  849 

(Himantolophos) 849 

(Motella) 797 

(Onoe) 797 

Relnhardtius 819 

Remora 416,417.909 

remora 417,909 

Remoropsis 417 

R4'nicep» 25,874 

rt'ticulau  (Spatularia) 84 

reticnlatus  (Bryttus) 476 

{i  hilumyotemsj 966 

(Esox) 353 

(Gobieftoi)..., 749 

(Halie&tJcbtliyft^ 851 

(1>pa<doga<t«r>    744 

{Lyi^odc'H)               787 

(Pfteurloxlpbc^pbuiruiB) 344 

(Trygon) 72 

retifer  (Scylliorbinus) 869 

n>ttr«!ra(MuttFDa)        894 

relifemm  fSc!:yniiui3) 870 

ivlroplnnla.          126 

RJim^whlliii         506 

Rbampbftcotllnia. 684 

RhnRipboGqttuN 721 

Bbeocrypta        497 

Bull.  Nat.  Mas.  No.  IC 04 
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rhessodon 749 

Rhina 85 

rWna  (Raia) 48 

Rhinie 967 

Bbiiikhthys         206,884 

rliiDirhtliyiiiiVi^ 210 

Rhlnobatida 87,876 

Rhinobatas 37,63 

RhinodontidSB 31.875 

Rhinonemus 796,797 

Rhinoptera 51 

Rbinoflcion 673 

Rhlnotriacla 20.69.60,870 

rhodochloris : 667,668 

rhodorus 686 

rhodotenis 568 

rbomaleuB 240,886 

rbombeus 934 

Rhombocbims 417 

rhomboides w 658 

Rhomboplitea 648 

Rbombud .450,461,815 

rfatitbea  (Unmitlt^i) 053 

r!jotlieyji  (Semo^ttlui) 222 

rbyncha^us  87 

Khynchicbtbys 459 

Rhyptidln® 528 

Rbypticus 54  J 

ricel 694,953 

richardi  (Caranx) 437 

^  rioEnlrb!i.[Dptiii4) 876 

(SjIhiu>.  300 

liohardsoni  (Coregonns) 299 

(Corvina) 508 

(Cottus) 697 

(Eutychellthus) 568 

(RhamphocottuB) 722 

(Tmchidermns) 685 

(Uranidea) 696,697,953 

Ricbardsonius 251,884 

Ringed  Perch 624 

ringeus  (Engraulis) 272 

(Stolepborus) 272 

(Sudis)  277 

Rio  Grande  Trout 314 

liaawji  i,Tr4it:l)L|.rmk) 911 

ElTerCbub  212 

rivulijina  tSPTt<>L^^ 444 

Roach 244 

Robalo 528 

robusta  (Gila) 228 

roboatns  (Clypeocottua) 711 

(lobthfBlnruB) 109 

(Leuciacus)  228 

(Mylopharodon) 225 

Rocous 528 

roohei 425,911 

Rock 629 

Rook  Bass 466,535 

Rook-cod 652 

Rock-flsb 832,499,629,660,632 

Bockling 796 

Rook  Salmon 444.913 

Roek  Trent 641,646 

Rooky  MountaiiiWhite-flah 207 
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Boncador 572,574,928 

Toncador  (Umbrina) 576 

Konchil 619,023 

Tondeleti  (Carcharodon) 30,61, 875 

(ExocoBtua; 904 

(Scomberesox) 875 

rosacens  (Cymatogaater) 500 

(Micrometma) 589 

(Sebastca) 663,667 

(Sebaatodes) 663,666 

P088B 876 

roaeus  (Blenniaa) 766 

(Centronotna) 766 

(Gunnellopa) 766 

(Luxilus) 189 

(Minnilua) 189 

Boae-flBb 651 

roaei  (Lycodes) 787 

(Salvelinas) 821 

(Salmo)    821 

roBtrata  (Angullla) 861 

(Munena) 861 

(Platcasa) 834 

roatratua  ( Agonua) 726 

(Alepocepbaloa) 257 

(Brachyopala) 726 

(Heteroatichua) 764,962 

(Leptogonna) 955 

rothrocki 776 

rotnnda 865,866 

rotundatnm 289 

Eonnd-fiHh 298 

Round  Herring 263 

Round  Robin 432 

RoU8M*tie 58 

rnbellus 202 

ruber      665 

rubfrrimus 76G 

rubicunda  (Parma) 610 

nibicundna  (Acipenaer)  87 

(Glypb;»o<lon) 610 

(Hypaypopa) 610 

(Pomacentrua) 610 

mbricauda 477 

rubricroceua 189, 190 

rubrifrou»  (AlbumelluR) 203 

(Albumus) 203 

(Ccraticbtbya) 214 

(Louciacua) 203 

(Minnilua)  202 

(Nocomia) 215 

(Notropia) 203 

(Zygonectea) 338 

rubripiima  (Cliola) : 884 

(CyprinoUa) 884 

rubripinnia  (Minnilua) 198 

rubrivinotua 6C9 

Rndder-fiHh 445,452 

rufrt(narpe) 601 

rufilineatna 508 

rufua  (Bodianua) 602 

(Coaayphna) 602 

(Labrax) 531 

rufna  (Labrua) 602 

mgoaua 836 


mpertianna 87 

rape8tri»(Ambloplit«8) 461 

(Bodianua) 466^497 

(Corjrptasena) 8U 

(CoryphflBnoides) 812 

(Labrua) 5» 

(Macmma) 811 

(Xiphiater) TTI 

rutUa m 

B. 

aabina 49,68^871 

Sabre-flah WO 

aabnrrsD 966 

Saccopharyngidsa 36S 

Saccopharjmx 365 

Saciamento  Perch 4« 

Salmon 306 

Sturgeon 86 

Sadina. 285 

aagax  (Clnpea) 265 

aagitta 09,640 

•aida W 

Sail-flah 120,421 

Sailor'a  Choice 551 

aalra 375 

Salar 309,312 

aalar 1 30O 

aallsi 164 

Salmo 309 

Salmon 288,309,312,525 

aalmonea  (Perca) 526 

aalmoneum  (Stizoatedinm) T. 525 

aalmoidea 4M,4R5 

aalmoneua  (Eaox) 352,894 

(Sconibrocottua) 650 

SalmonidtP -• 2»8 

Salraon-killor S96 

aalnionoidea 4J5 

Salmon-Trout 313 

Salmon-Trout  of  the  Columbia 314 

aaltator 448,914 

aaltatrix ...  448,914 

aaludana !"<> 

Salvelinna 316, 31f? 

aanct4P-crucia 933 

SandEel   414 

Sand-dab  834 

Sand  Darter 488,489 

Sand-fiah 626,(257 

Sand-flounder 815 

Sand  Launce 414,415 

Sandpiko ; 280,526 

Sand-sbark '-^* 

aan  gu  i  fl  una 507 

aanguineua 770 

aangninolcDtua  (Oncorhynchna) 308 

(Pomotia) 473 

(Salmo) 308 

aapidiaaima  (Aloaa) 268 

(Clupea) 267 

aapidiaaimna  (Coregonua) 299 

Sarcidium 205 

Sarda 427 

sarda  (Pelamya) 428 
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Sardine 266 

Sardinia 887 

Sargo 561,930 

Sfirgus 667 

Sarotbrodas 614 

Sarpo 750 

sat  iricns 761 

satama 672,573 

Sanger 526 

Saurel 431,432 

Sauriiia 279 

Saurus 279 

8aurns(ElopB) 261,968 

(Oligoplitei!) 973 

(Scombereaox) 375 

(Trachurns) 432,912 

Sanrj* 374 

Sawfish 36,37 

Saw-kwey 806 

aazatilis  (ChsDtodon) 611 

(Glypbidodon) 611,939 

(PcBcilichthys) 515 

(Pomacentras) 611 

aaxioola 837 

sayanns ^ 460, 461 

aayi 48,69,879 

Sayris 347 

scaber 644,949 

8CAbrioei>0 194 

Scad 432 

Scamp 538 

Scaphirhynchus 88 

Scaphirrhj^ncbops •..  88 

Bcaphinrua 943 

Scarini© 598 

Scama 607,938 

Scatophagns 673 

scepticus  200 

Schilbcodes , 98 

Bchcepffl 858 

scbranki 925 

ScbuylklllCat 104 

Bciadicus 342 

Sciffina 669,9:J1 

Scicenid» 666 

Scia;ninn 566 

Scia?nops 571 

scitalas ! 956 

Sclerodcrmi 833 

Sclerognathua 117,883 

Scoliodon 24,60 

scolopacens 366 

scolopax 388 

Scomber 422 

scomber 424 

Scomberesocids 871 

Scombercsox 874 

ScomberomoruB 425 

ScombridsD  422 

Scombrorottns 649 

Scombroidca 446,913 

ScombroidinsD 431 

•combms 424,911 

Scopelide 275,279 

SoopelDS 281 


Page. 

Soophthalmaa 815 

Bcopifenim 205 

Scorpeena 678,950,951,952 

Scorpsnicbthys 716 

Scorp(enid» 650 

scorpioides 702 

Scorpion 679 

ScorpiB 662 

acorpius 702 

acoulerl 304,305,308 

ecripU 859 

scrutator  (Belone) 374 

(Isesthes) 960 

Scnlpln 679,682,702 

Scnp 557 

Scappaug 557 

scutellatns 875 

scuticaris 358 

scylla 168 

Scylliidae 57,58 

Scylliorhinos 58,860 

Scyllium 58,869 

Scymnidie 13 

Scyris 438 

Scytalina 790 

Sea  Bass 626,532 

Sea-bat .". 850 

Sea  Catfish 109,110,111 

Devil 52 

Horse 989 

Poacher 72« 

Karen 686 

Robin 733 

Trout 579,580 

Snail 738 

Scbastapistes 678 

Sebastes .• 651 

Sebastichthys 652,655,670 

Sebastodes 652,653,656.950 

Sebastomns 652,654,664 

Sebastoplus   ..: 662 

Sebastosomus 652,654,657 

sectatris 561 

secundodoTsalis 429 

segaliensis 723 

Selaehe SI 

Selachians 12 

Selachii 13 

Selachost?mi 82 

Selar 483.434 

Selene 489 

selene  (Carpiodes) 120 

(Luxilus) , 188 

(Minnilus) 188 

selenops 260 

semicinotus 603,604 

somifasoiata  (Etheostoma) 500 

semifasciatum  (Pileoma) 500 

semifasoiatns  (Triacis) 20 

seminolis 834 

somlnuda  (Gihfc) 230 

seroinndus  (Lyoodes) 787 

semiscabra 095 

Semotilos 219 

346,8M 
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Sefiorita 604 

senticosa 8J1 

serenft 157 

Sergeantrfiah 909 

Seriola 444,912,913 

Seriolichthye 446 

Seriphns 582 

iierpentinns . . .  .* 778, 779 

serra 276 

Serranidse 526 

SerraniDse * 527 

Serrano 534 

SerranoB 532,916,917 

serrata  (Fistnlaria)  890 

Aerratmn  (Heemalon) 924 

serratus  (Gaaterofttens) 396 

serriceps 676,677 

Seserinus 914 

aessilicaada 840 

Hetapinnis  (Zeoa) 440 

Setarches 682 

netifer 857 

setipinnis 440 

ftexmacalatna 863 

Shad 267 

Shad  Waiter 298 

Sharks 12 

Sheepshead 658.667 

Shiner 185,186,232,248,250.587 

Shovel-head  Shark 25 

Shovel-nose 27 

Shovel-nused  Shark 62 

Sturgeon 88 

ahnmardi  ( Albumops) 193 

(HaUroptenis) 499 

(Imostoma)  498 

(Minnilus) 192 

sialis - 98 

Siboma 230,239 

aicculaa 406 

Sidora 969 

Midtrium 154, 155 

Sierra 427 

si^atas 623 

•ignifer  (BryUns) 475 

(Coregonus) 

(Salmo) 803 

(Stypodon) 224 

(Tbymallua) 302,303 

Siluridae  96 

Silus 205 

Silver  Chub 222 

Eel 910 

Sil  ver-fln 163, 179 

Silver  Perch 570 

Salmon 307 

Trout 316 

Silversidt^ 404 

Binia 170 

Sinunrbelys 363 

similiB  (ArapbiHtichus) 593 

(Fundulus) 333,891 

(Hydrargj'ra) 333 

nimillimus 451 

aimotera 496 


simpiKmi 109 

■imolanB  (Enneaconthiis) 470 

(Hemioplites)  471 

(Sebastonomiia) 658 

airons  (Albamellaa) 170 

(Rhinichthys) 885^  8M 

Siphagonoa TS 

Siphostoma 882, 904. 906,  iN 

aiscowet 317.3M 

Skate n.40 

Skim-haok 1» 

Skip-jack.. 206,406^43^443 

Skipper 175 

Skittle  Dog M 

Skowits 117 

Sleeper 681, 6B 

Sleeper-shark 18,14 

Sleepmarken 5 

sloani 284,285 

Small-monthed  Bkiok  Baaa 465 

Smaragdva 635 

Smelt 2K,293 

smiriduB 800 

amithii  (Caroharodon) 875 

(Cyprinua) !.     200 

Smooth  Hound 19 

Snapper 547,651 

Snipe  Eel 185 

Snipe-6sh 888 

Snooks 909 

Soap-fish 5a 

socius 195 

Soft-rayed  fishes 94 

sogo 459 

5oIdier-fi8h 517 

Sole 841 

Solenostomatidse 381 

soils 477,478 

Somniosas 14, 57 

som  nolenta 632 

Honoricnsis 349 

soporator 633, 634, 944 

sordidns 817 

Southern  Porgee 929 

spadicea 155 

spallaiisani 28,  29, 874, 875 

Spanish  Flag 689 

Mackerel 426.910 

Porgy 939 

Sardine 887 

Sparada 588,590 

Spniida? 545,880 

Sparino) 546 

Sparisoroa 938 

sparoides 465 

Sparus 555,925,972 

spathula  (Polyodon) 83,84 

(Squalus) 84 

spatula  (Lepisosteas) 92 

Spatnlaria 83 

Spawn-eater 171 

Spear-fish 120,420 

speciosa  (Garabusia) 346,894 

speciosus  (Pomotis) 480,488 

(SemotUuB) tn 
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specioBQfi  (TrMtaiohthys) 458 

Speck i 4»5 

Speckled  Trout 820 

spectabilU  (Pceciliohthy») 618 

(Salmo) 820 

(SalyelinoB) 820 

spectram ". 294 

spectmncula 166,187 

speUeus 824 

spengleri 861 

•pet... ill 

Sphagebnuohas 858 

SphynBoa 410 

sphynena  (Eeox) 410,411 

8pb}*r»narum 970 

Sphyrsenide 410 

Sphynia 26,874 

SpbymidiB 25 

spillmani 506 

spilonotas 867 

spiloptems  (Citbarichtbys) 817 

(Leaoiscus)... 179 

(Photogenis)  .* 179 

aplloU 604,953,954 

npUnnui  814 

Spinaoidse 16 

apinaiella  ..'. 738,957 

spinicepbalam 149 

spiDosissimus 727 

•pinosas  (Calyoilepidotna) 715 

(CyclopternA) 746 

(Ecbinorbiniia) 14 

(Eomiorotremas) 745,9j7 

(Hemilepidotua) 714 

(SqnaluB) 14 

Spiny  Eels 868 

Spiny-rayed  flabes 897 

Split-tall 223 

SpUt-moutb  Sucker 144 

Spoonbill  Cat 83 

Spot 574 

Sprat 274 

Spratdla 264 

Spratelloidea 263 

Sqoali 12,967 

sqnalidas  (Scama) 938 

aqualipeta 909 

Siqualiua 230 

Sqnaloa 16 

aquamatua 241 

aquamicepa 514 

aqoamilentaa  (Ceratiohtbya) 218 

(Coaesioa) 218 

(Paraliobtbya) 828 

Sqaamipinnea —  613,614 

aquamipinnis  (Oerrea) 935 

Sqoatina 85 

aqnatina 35 

Sqaatinids 85,967 

Sqneteague 581 

Squirrel-flab ^ 467,459,534 

Squirrel  Hake 799 

atagnalia 821 

Star-gasera 627 

atearnai  (Blennina) 961 


Page. 

atearnai  (Corvina) 572 

(Lutjanua) 649,921,922 

(Ronrador) 572 

(Soiena) 572 

(Soorpena) 961 

(Seriola) 445,918 

Steelbead 813,814 

ategopbtbalmua 723 

ateUaria £8 

atellatua  (Fario) 815 

(Salmo) 816 

(Platicbtbya) 886 

(Pleuronectea) 835 

eteUerl  (Cyclopterlcbtbya) 745 

(pyclopterua) 745 

(Triobodon) *•   C27 

atellifer  (Bodianua) 5(H> 

(FunduluB) 887 

atellifera  (Corvina) 670 

(SoiaBUH) 560,931 

(Xeniama) 8J7 

SteUiferua 560 

Btellulata 44 

Stenodna , 304 

Stenotomus .' 567,929,972 

Stepbanolepia 856 

atepbanopbrya 736 

Stereolepia 631 

Sterletua 85 

aterletus 216 

Stemoptycbidse 288 

aterensi 291,292 

Sticbteus 776 

SUcbiBld» 764 

Stickleback .* 892,395,396 

atigma 789 

stlgmsDa  (Ulocentra)    495 

atigmeus  (Cltbarlobtbya) 965 

atigmaticua  (Ceraticbtbya) 212 

(Gobionellua) 947 

(Smaragdoa) 947 

stigmatnra  (Cliola) 182 

(Codoma) 182 

atigmaturua  (Goblua) 946 

(Pbotogenia) 182 

StUbe 248. 

Stllblua 26*3 

atilbiua 201 

Stingaree. 47 

Sting  Raya 45,47 

Stizoatedion 526 

Stiaostedlum 525,916 

Stoaaodon 879 

Stolepborua 272,888 

Stomlaa 286 

atomlaa  (Atbereatbea) 820 

(Platyaomaticbtbya) 821 

(Salmo) 816 

(Triaotropia) 918,072 

Stomiatld» 286 

Stomodon 809 

Stonebaaa 532 

Stone^)at 97,100 

Stone-lugger 180,140 

Stone  fiollor 180,148,140 
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Stone-toter 1«0 

storeri  (Leucincas) 221 

(ScombereBOz) 875 

Btoreriana 170,171 

BtorerioB 405 

atouti 0,57,867 

Btnininea 107,168 

Strawberry  Bass 465 

striAtus  (AnthUs) 919 

(Epinephelns) 918 

(Koccus) 628 

iSerranus) 919 

8trif!:atus 730 

Striped  Bmss 629 

MuUet 403 

StromateidiB 449 

Stromateus 450 

stromi 813 

stmmosus 749,957 

Stud-flsh 337 

Sturgeon 82,84 

Btnrio 85 

Btyllfer 907 

Stypodon 223 

suftvls 170.177 

snbbifnrcatas 775 

subllgarlns 535,917 

BuHterraneas 325 

sucetta 132,133,134 

Sucker 112,124,678 

Bucklil 17 

Sudis 277 

suenri : 455,914 

suillus 601 

siyef 760 

Sukkegh  Salmon 308 

suninulentus 632 

Snn-fiHh 453,462,472,482.865 

Sunny 482 

Buperciliosus  (Aspidopliorus) 723 

(HexagrammuH) 644 

(Ilyboi  hyuchus) 160 

(Labrax) 644 

Surf-fish 585,592,504,595 

Surf  Smolt 294 

Whiting 677,933 

Surgeon 616 

Surgeon-fish 617 

suriuaraenais 555 

Runnuletus .'.  565 

Surmullet 564,565 

Butor 439 

swampinuB 332 

Bwani 729 

Swell-shark 59 

Swell-toad 861,863 

Swingle-tail 27 

Sword-flah 420 

Bymmotricns  (Caranx) 432,911 

(Ceratichthys) 213 

(Lepomis)  473 

(Leucosomus) 213 

(Pogonichthys) 213 

(Trachurus) 432 

Symmetrurus 222 


BynagriB 921 

Synaptaobrancbids 9M 

SynaphobranohoB 904 

Synentognathi 371 

Syngnatbidie 382 

SysgnathoB • 882 

SynoduB 279,280,8» 

Syrrhina "03,87« 

syrtenBium 2* 


T. 


389 

766 
284 


tabaccaria 

tsnia  (BlenniuB) 

(ClinoBtomiiB) 

(MarenoideB 708 

(SqualiuB) 234 

toniatuB 552 

taeniopB W« 

ueniopteraB 7W 

Tseniotoca 6** 

taboSusiB 127 

Tailor  Herring 266 

Tambor 800 

tapdisma 809 

Tarpom 261,262 

tau - 760.751 

Toaridea 094 

taaroocphala 108 

Tautog 000,938 

Tautoga 599,886 

tantoga 689 

TautogolabruB 699 

taylori 793 

t<;hawytcha 307,890 

telescopus 201 

Tolostes 230 

TelipomiB 4"^ 

temmineki 586,55^ 

Teranistia 714 

Temnodon 44<i 

tenellus 340 

tenuis  (Atherinopsis) 405,406 

(Gndus) 7W 

(lAJuresthes) 4u5 

(Phycis) 799 

teres  (Alosa) 263 

(Catostomus) 130 

(CoBCula) 897 

(Cyprinus) 130 

(Etrumens) 263 

(Sphagebranchus) ^' 

TerotuluB 130 

teretulus **^ 

tcrgisus 260 

terraj-novoa 24, 25 

tessellata  (Etheostoma) 509 

Tessenated  Daiter 492 

tcBsellatnm  (Boleosoma) 41E 

(Nanostoma) 511 

teBsellatos  (Hadroptenis) 511 

(Notbonotua) 509 

testndinens 881 

Tetard «» 

TetragonopteroB 255 

Tetragonoptrua •!* 
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tetrapturoram 418 

Tetraptarus 420 

Ttlrodon 860,  M6 

TetrodonticUe 8.'»9 

TeulhydidjD 616,880 

texana  (Anf^illa) 361 

(Cyprinella) 178 

texensis  (DioDda) :....         157 

(Cynoiicioii) 681 

thalaasinnm  (Moxostoma) 139 

(Nanoatoma) 511 

thalaMinns  (Lepidogobiua) 947 

(Xothonotua) 511 

(Otolithua) 581 

(Ptychoatomus) 130 

Tlialoiebthys 291 

thakichthye 202 

tbazard 911 

thompsoni  (Carpiodea) 119 

(Ictiobns) 883 

(Trlglopsla) 709,710 

thoreanlanas 221 

Tbread-flu    412 

Throad-flab 438 

Thread  Herring 268 

Threabcr  Shark 26,27 

tbrlaaa  .../. 268,269 

tbrisaoides 262,887 

Tbnndor-pumper 567 

thuDoina 430 

Thymallaa 302 

tbymallaa 802 

Thynnicbtbya 429 

Thynnna 428,429 

tbynnuB 429 

Thyria 840 

Tiaroga 163 

tiburo 25,26,874 

Tiger  Sbarka. 21 

Tigoroa 230,233 

tigrinua  (Galeocerdo) 21,60 

(Myrichthya) 360 

Tne-flab 624 

Tili-aia 801 

tllesil 715 

t  i  mpanogenaia 196 

tiniucn 902 

tiDccIlua 245 

Tlpble 382 

TirodoD 9G8 

Tond-flab 750,845 

Tobacco-box 40 

tobianua .-..414,415,909 

Togiio 317 

toma 317 

Tom-cod 805,806 

toni-c<Ml 806 

tomoodna 806 

Toolhed  Herring 260 

Top  Minnow 838 

Tope 21 

TorpedlnidsD 38 

Torpedo 88,89,876,877 

torpedo  (Bala) 88 

torvos 088 


Pago. 

Totor 180 

toxotea 596 

TracbinidiB 623,624,627,628,880 

Tracbinocepbalna 281 

Tracboropa 433,970 

Tracbnrua 431,911 

trachurua  (Caranx) 432,911 

(Cottua) 716 

(Gasterostena) 895,396 

(Hemilcpidotua) 715 

(Scomber) 432,912 

(Trachurua) 432,912 

Trachynotua 441 

TracbypUrida 617 

Tracbyptema 618 

tractna 941 

tranqnebar 724 

tronamonlanna  ( Acipenaer) 86 

(Rhinicbtbya 207,885 

traaki 587 

Tree-fiab 676 

triacauthaa 451 

Triacla 20,870 

tribulua 735 

Tricbidion 413 

TricbiuridsD ; 421,910 

Tricbiurua 422 

tricbocopbalua 862 

Tricbodiodon 862 

Tricbodon 627 

iTicbodon 627 

Tricbodontida)   626,880 

tricbroiatia jgi 

tricolor  (Cbstodon) 615 

(Holacantbua) 941 

(Pomacanthua) 941 

(Tliymollns) 303 

tricuRpia 708,709 

tridentaftia 7,8,57,867,868 

tridigitatua 753 

trifurcua 534,917,973 

Trigger  flab 854 

Trigla 733,956 

Triglid® 640,651,731,880 

Triglopa 712 

Triglopaia 709 

trigonum 853 

trigrammna 644 

Triloburua 534 

trilobua 720 

triquetor 9G6 

triquetrum 905 

triserialis .859,897,806 

trlacriatua 64,65,876 

Triaotropia 537,918.919,971 

triapinoea  (Corvina) 570,031 

triapinoana  (Gdontopyxia) 729 

triatoDcbua 92 

trivittatua 554 

Trocbocopua 601,936 

tropica  (Echeneia) 970 

tropicua  (Atractoatena) , 92 

Trout  Perch 322 

irowbridgii  (Abeona) 588 

(Homalopomna) 809 


1016 


INDEX. 


Trompet-flsh 388,889 

tnmoata  (Belone) 874 

tmnoatna  (OrthftgoriAciu) 907 

(RanzMiia) 986 

(Salmo) 313,814 

(Tetrodon) 987 

Trank-flsh 852 

Trycherodon 247 

Tiygon 47,879 

TrygonidiB 45 

Trygonorhina 876 

touppitch 308,315,316 

tuchawytacha 890 

tubercalatas 48,49,06,879 

tudea 320 

tuditana 165,166 

Tullibee 301 

tnllibce 301,302 

tumldufl 118,119,883 

Tuna 428 

tunicata 741,742 

Tunnies 428,429 

Tunny 429 

Turbot 815,830 

turgidus 861,862 

turner! 788 

Tyee  Salmon 306 

Tyloenrus 372,901 

Tyntlastea 630 

Typhlicbthys 324 

Typhlogobius 639 

typicna 187 

tyraiinuB  (AloHa) 267 

(Aii;;ullla). 3G1 

(Brov«ortia> 269 

(Clupea).... 270 

U. 

Ulooentra 494 

Umbla 816 

Umbni 350 

umbra 569 

nmbrat  ilis  200 

UmbruloD 349 

Umbrinii 675 

umbrosa  (Cliola) 176 

(Cyprinolla) 176 

(Lopiilopsotta) 832 

umbrosus  (Ehox) 352,894 

(Platiohthys) 834 

(PIcuroncctes) 831 

(Sebaaticbthya) 950 

(Sebastodcs) 950 

nncinatus 693 

UDdccinialia 528 

undulata  ( Umbrina) 576 

undulattiB  (MenticirruA) 578,932,933 

(Micropogon) 575 

nnieolor  ( Aranioca'tea) 868 

(Bryttua)  477 

nnicomis 818 

unifasc'iatuB 376 

unimnculatus  ( Argyreiosua) 440 

(ClinuB) 775 

(SUcbiCua) 775 


imlDotatiia 98 

Upeneos 666 

Upeelonphoros 628 

I  i-iM.l.'*  003,953.964,955 

tii-atiope  (PhcuAeabtaa) 206 

TlniticificaplcUE] .               627 

uronDSPOpn*  (Mancvllaa) 848 

nraaoAcnpua 848 

Urolophaa 46 

Uronectea 789 

Urophyda 798 

Uropaetta 821 

urns 116,883 

natna  (CaUiodon) ^ 606 

Utah SIS 

V. 

vacca 597 

vagrana 407,908,969 

vahli 786,787 

Vaillantia .' 483 

vampyma S3 

vandoiauloa 232 

variabilia  (Aoanthooottna) 703 

(Perca) 650, 95u 

(Sebaatca) 659 

variatum  (Etheostoma) 503 

variatua  (Alrordiaa) 503 

<P(Bomchthya) 518 

variogatua  (Cyprinodon) 329,890 

(Linmnrgua) 343 

velatnm 138 

Tcliana 405 

Tellfer  (Carpiodea) 120 

( Ictiobua) 1 20 

(Letbarcbua) P'J6 

vclox 16fi 

ventralia 7rft 

ventricoaa  (Apocope) 211 

(Temniatia) 715 

Tentricoaua  (Blppsiaa) 715 

(Ceratichthys) 211 

(Cycloptericbtbya) 745 

(CyelopU-ma) 745 

ventrioaua  (Scylliorbinua) 59, 869 

venusta  (Cliola) 17^^ 

(Cyprinclla) 17*^ 

(Limia) M3 

(Lucania) 343,  KTJ 

vermicularia  (Sparua) 922 

venniculatua  (Xyrichthya) 605, 97:^ 

verualia  (Clupca) 267 

(Gobio) 214 

(Poinolobua) 267 

(Scomber) 424 

vcrrilli 780 

vcrrucoaua  (Brachyopaia) 726 

(Cottus) 707 

(Leptagonua) 955 

veraicolor  (Abramia) 250 

(Arpyropa) 929 

(Labrua)  929 

(SUnotomua) 929 

verticalia 829 

verua if75 
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Tespctrtiliu  (Holorhlnnt) 61  | 

(MAlthe) MO  ■ 

(Rhinopten) 51  | 

vetnlM  <Bali»te») 855  ' 

(ParophryB) 832  i 

(Pleuronectes) 831  ' 

▼exiUan  (Boleosoma) 493  i 

Texillaris 872, 873  i 

Theeleri 687  I 

VhrfaMager 888  | 

▼igilax 169  , 

figOia 971  I 

TilloM  (Clapea) 291  | 

vlUfiww  (Cottu») 686  j 

(MaUotQA) 291  j 

▼inoUpea 310 

Tiola 800  1 

TioUceum(Ditrema) 586,936  ; 

▼kdooeus  (Apodiohthys) 774  ' 

(Cebedlchthyn) 774,982 

Viper-flah 284  ; 

▼Irena 8o« 

▼iwaoana  (ApodicbthyB) 770 

(Pantoeteua) 124 

▼lisalalaa 957 

Tirxatna  (Delolepia) 779  • 

(PaHsUichthya) 515  ' 

TirKiiwUa 315  | 

virginioom  (Priatipoma) 552 

▼irginiona  (Aniaotremua) 552, 

(Pomadaaya) 556,923 

(Sparaa) 552  i 

Tirginianaa  ( Acanthooottna) 701  | 

Tiride  (Ophidium) 789 

▼iridia  (Cantrarohna) 468  | 

(Centropomaa) o2g  > 

(CbauMbryttua) 468  ' 

(Eaox) 92,880 

(Oymnalia) 789  > 

(Lepidosteoa) 92  ' 

Tirideacena  (Syngnathiia) 383, 

(Oneraa) 293  , 

▼iaooaa  698 

▼iti«a(Io*) 490  j 

(Peroa) 525  ' 

Titrenm  (SUaoatodiiim) 525  ■ 

▼itreua  (PoBoiliohthya) 491 

vittataCArgyrotenia) 416,909  I 

(CUola) 172  : 

(Clapea) 278 

(Codoma) 17«,178 

(Hemitremia) 162  , 

(Lepidomeda) 262 

vittatuK  (Ammodytea) 415 

(Engnuilia) 273,888  ' 

(Esoz) 352,894 

Viuva 680  , 

xivskx  ( Ammoorypta) 169, 970 

(ClioU) 169  I 

▼iviparna 652 

Volador 878,788 

volltana  (Cepbalaoanthna) 967 

(Daotyloptenia) 738  ' 

(Ezoootoa) 378 

(Trl||la) 7M  i 


Page. 

volnoella 108 

Vomer 439,440 

vomer 489,440 

Yomerinua 781 

▼orax 229 

Tulgaria  ( Acanthiati) 17 

(Amiuma)  106 

(Anguilla)  801 

(Auxia) 425 

(Bclone)   871 

(Brosmius) — 808 

(Carcharia«) 878 

(CarcbarinuB) 878 

(Conger) 808 

(UippoKloflHoa) 810 

(Liparia) 742 

(Lota)   802 

(Merluclua) 800 

(Molva) 801 

(Mnatelua) 19,20 

(Pagrus) 656 

(Pimelodua) 106 

(Pomotla) 483 

(Spbyrtena)  — 411 

(TbynmiH) 429 

vulii(>rata  (Apocope) 210 

vnlnemtUH  (Notbonotus) 506 

(PcBcIlicbtbya) 600 

vnlpos  (Albula) 258 

( Alopeciaa) 27 

(Alopiaa) 27 

(Eaox) 268 

(Pimelodua) 109 

(SqnalnH) 27 

vuImiih 780 

W. 

wackuu 806 

Wall-eyed  Perch 801 

Pike 626 

War-moutb 407,468 

warreni  (Boleicbtbys) 631 

(PoMiUicbthyB) 621 

(Salmo)... 300 

Warsaw  920 

Weak.flsh 579.581 

webbl  (Bleanopbia)  760 

(Embiotoca) 606 

(OpbioblenniuA) 760 

wheatlandi 886 

wbeeleri 007 

wbipplei  (Boleichtbya) 510 

(CUoU)     178 

(CyprinelU) 178 

Wbite  Angel 010 

Wbit4^bait 806 

White  Boea 020 

Cat 107,108 

Wbite-fl»h 200,290»e26 

WhiteGrant 654 

Hake 700 

Mullet 189,408 

Perch 680,667,501,507 

Sturgeon 86.88 

Sacker 129,140 
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White  Tront 680 

WhiUng 289,677 

williainsoni  (Coregonus) 297,968 

(6a8t«T08tea«)  304 

wilsoni WI 

wincheUi 214 

Window-pane 815 

Winter-Flonnder 837 

Winter  Salmon 306 

Wolf-fish 781 

Wraase-flahee ..         507 

Wreok-flah 532 

Wxy-moath 780 

wilrdemanni 634,045 

X. 

xenooephalns  102 

xsBnura 184 

xanthocephalns 104 

xanthuma  (Homoprion) 671, 0S2 

(Lioatomua) 574,932 

(Bhornhna) 914 

(Soisna) 674 

(Seaerinna) 914 

xanti 676 

Xenichthyin» 646 

Xenichthya 546,920 

xenicoa ^ 801,802 

Xen(ama 881,836 

Xeniatina 920 

Xenotia 472,477 

Xiphiiui 419 

Xiphidion 771 

XiphidiontidiB  754 

Xiphud» 419.909 

Xiphiater    771 

Xiphiaterin® 754 

Xiphophorna 346 

xyoatemua 727, 955 

Xyrichthya  605 

Xyatreuryg 821,  825 

X ystroplitea 472, 480 

T. 

Y*.llow  Baa« 530 

Cat 102,106 
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Yellow  Cavall^ 440 

Yellow-finned  Boncador 576 

Yellow  Perch 534 

Pike 525 

YeUowtaU 260^  444, 446, 670, 626, 667 

Yeltln^ 54 

y -gnecum 628, 629, 941 

Z. 

aaohima  838 

zanerona 217 

Zaniolepia 647 

Zapteryx 876 

satropis 906,906 

zebra  (Fundnlua) 888, 335, 336, 891 

(Gerrea) 935 

(HydmricynO 338, 335 

zebrinoa 801 

Zenide 456 

Zenopaia 456 

Zoarcea 784 

Zoarcidfe 788 

zonale 510 

sonaU  (CU<^) 183 

(Seriola) 446,918 

Konatnm  (Elaaaoma) 461,915 

zonatua(Alburnu(i) 189 

(Ephippua) 614 

(Eaox)     342 

(Fundnlua) 342 

(Haplocbilua)    343 

(LvucIhcuh) 183 

(Scomber) 445 

(Zycon«H7te») 341,  342 

Zonicbthya 446 

zonifer 649 

zoniatiuB 180. 1>»8, 180 

Zophondnra IM 

zophera 697 

zoHt4^ra> 9(»7 

ziunenais TJ9 

Zygffina 2t> 

zygsBna 26, 01 

Zygoneotea 838. 802, 804 

zyoptema 8T0 
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